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The e ndocrine 
system
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The endocrine system consist of the 
internal secretion glands, 
compounded which activity provides 
(together with nervous system) 
regulation of all vital organism`s 
functions.
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Glands of an organism

Â The endocrine

Â The exocrine

Â The admixed secretion
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Glands of the endocrine secretion
(endocrine glands)

Endocrine glands don`t have lead-out 
ducts and allocate the secrets 
(hormones) immediately in a blood or a 
lymph.
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Â Hormones are the chemical signaling 
molecules produced by the endocrine 
glands and secreted directly into the 
bloodstream and lymph. They travel 
through the blood to distant tissues and 
organs, where they can bind to specific 
cell sites called receptors. By binding to 
receptors, hormones trigger various 
responses in the tissues containing the 
receptors.
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Hormones ïbiologically 
active substances which are 
synthesized and allocated in:

a) endocrine glands (thyroid gland);

b) endocrine tissue of organs which carry out 
and not only endocrine functions 
(pancreas);

c) endocrine cells which are disseminated 
diffusively in organs (digestion system, cells 
of auricles).
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Function of hormones:

Â Maintenance of growth, physical, sexual 
and intellectual development.

Â Adaptation of an organism to conditions of 
environment which changes all time.

Â Influence to a cellular metabolism.

Â Homeostasis maintenance.

Â Control of processes of a metabolism.
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Classification of hormones by
chemical structures

Derivatives of 

amino acids
Protein-

peptide
Steroid
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Derivatives of 

amino acids

Â Amines :

- noradrenalin

- adrenalin

- dophamin

- melatonin

Â Iodothyronines :

- thyroxin

- triiodothyronine

Steroids:

- estrogens

- progesterone

- testosterone

- glucocorticoids

- aldosterone
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Protein-peptides

Â Peptides :

- anti-diuretic hormone (ADH) 

- oxytocin

- prolactin

- parathyroid hormone

- calcitonin

- adrenocorticotropic hormone 
(ACTH)

Â Glycoproteids :

- gonadotropic hormones 

- gonadoliberin

- thyroliberin

Â Proteins :

- insulin

- glucagon

- GH (growth hormone)

- thyroid stimulating hormone (TSH)
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Influence of hormones to 
organism:

ÂMetabolicïinfluence to metabolism.

ÂMorphogenetic ïstimulation processes of 

formation, differentiation , growth, 
metamorphosis.

ÂKinetic ïswitch on some actions effectors.

ÂCorrectionïchange intensity functions of 

or tissues.
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Properties of hormones

V Acted onlyto living cells.

V An organ isinnervated by the hormone, is locatedfare 

from the place of secretion(gland).

V Influence of hormonesis specific.

V Havehigherbiologic activityandinfluence in the 

lowest concentrations.

V They quickly destroyedin tissues (in liver).

V Transferrednot onlyin free, butandwith proteins of 

plasma orblood cells.
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Regulation of hormone`s secretions

Â Presence ofspecific metabolite in the blood 
causes secretion specifichormone

Â Presenceof other hormone in the blood stimulates
action of gland.

Â VNS stimulation. 



14

The endocrine system 

uses cycles and 

negative feedback to 

regulate physiological 

functions. Negative 

feedback regulates the 

secretion of almost every 

hormone. Cycles of 

secretion maintain 

physiological and 

homeostatic control. 

These cycles can range 

from hours to months in 

duration.
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Mechanism of action of hormone

Â Influence to plasmatic membrane (change 
of permeability)

Â Influence to fermentative systems of
membrane

Â Influence to cellular organelles

Â Influence to genome
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Protein -based 
Hormones

Â These hormones are made of proteins 
including polypeptides such as insulin and 
ADH (anti diuretic hormone). Glycoproteins 
are other protein hormones that have 
proteins and carbohydrates. These include 
FSH (Follicle stimulating hormone) and LH 
(luteinizing hormone). Amines are another 
type which are modified by amino acids 
like epinephrine and melatonin. Protein 
based hormones are hydrophillic and are 
not lipid soluble. That means they can't 
diffuse across a membrane. The protein 
hormone has to bind to receptors on top 
of the plasma membrane that are 
embedded in the membrane. The hormone 
fits into the protein in the membrane and 
causes a conformational change. The 
protein that receives the hormone stimulus 
changes chape which causes another 
protein at the other end to carry the 
message along. This secondary messenger 
pathway is triggered. Enzyme action, 
uptake or secretion of molecules is 
activated.
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Nonsteroid hormones (water 

soluble) do not enter the cell but 

bind to plasma membrane 

receptors, generating a chemical 

signal (second messenger) inside 

the target cell. Five different second 

messenger chemicals, including 

cyclic AMP have been identified. 

Second messengers activate other 

intracellular chemicals to produce 

the target cell response.
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Â These hormone include steroids which 
are modifed cholesterol such as sex 
hormones and aldosterone. Lipid based 
hormones are hydrophobic which means 
they are lipid soluble. They can diffuse 
right through the cell membrane without 
being stopped at the cell membrane and 
having to go through a receptor on the 
membrane. These hormones bind to 
receptor proteins in the cytoplasm and 
some on the nucleus. Lipid hormones 
bind to DNA as transcription factors. The 
hormone causes a conformational 
change. The transcription factor is the 
protein on the DNA that coordinates 
which genes should be transcripted onto 
the mRNA to make a protein. Lipid 
hormones are carried on a protein carrier 
because they are not soluble in water 
since oil and water don't mix. The 
hormone can cause a major long term 
change in the body such as growth. The 
growth factors can affect hair, bone, 
muscle and gametes.

Lipid -based 
Hormone
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Steroid 
Hormones

Â The second mechanism 
involves steroid hormones, 
which pass through the 
plasma membrane and act 
in a two step process. 
Steroid hormones bind, 
once inside the cell, to the 
nuclear membrane 
receptors, producing an 
activated hormone-receptor 
complex. The activated 
hormone-receptor complex 
binds to DNA and activates 
specific genes, increasing 
production of proteins.
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Glands of the Body

http://cushie.info/index.php?option=com_phocagallery&view=categories&Itemid=48
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Endocrine system

Central department

Hypothalamus 

Pituitary gland

Pineal gland

Peripheral department

Thyroid gland

Parathyroid glands

Thymus gland

Adrenal glands 

Pancreas (islets of Langerhans) 

Ovaries (female) or Testes (male)
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Pituitary gland

Â The pituitary gland or hypophysis is a small gland 
about 1 centimeter in diameter or the size of a pea, 
located at the base of the brain. It is nearly 
surrounded by bone as it rests in the sella turcica, a 
depression in the sphenoid bone. The gland is 
connected to the hypothalamus of the brain by a 
slender stalk called the infundibulum.

Â There are two distinct regions in the gland: the 
anterior lobe (adenohypophysis) and the posterior 
lobe (neurohypophysis). The activity of the 
adenohypophysis is controlled by releasing hormones 
from the hypothalamus. The neurohypophysis is 
controlled by nerve stimulation.
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Hypothalamus

Â Hypothalamus secretes releasing and release-
inhibiting hormones that control the anterior lobe of 
the pituitary. Cells of anterior lobe are targets for 
specific releasing and/or release-inhibiting hormones.

Â Releasing hormone stimulates release of Anterior 
pituitaries` hormons. Inhibiting hormone suppresses 
the release of Anterior pituitaries` hormons. The 
hypothalamus maintains homeostatic levels of 
Anterior pituitaries` hormons. 

Â Axons of two group of its nuclei consist of posterior 
hypophysis and synthesis two gormones anti -
diuretic hormone (ADH) and oxytocin
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Hypothalamo-hypophysis system
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Hypothalamus and pituitary

Â Special portal system: capillaries in hypothalamus 
pick up hypothalamic hormones ("brain hormones") 
and carry them to a second capillary bed in the 
anterior lobe.

Â Pituitary function depends on the hypothalamus and
the anatomical organization of the hypothalamus-
pituitary unit reflects this relationship.

Â The pituitary gland below the hypothalamus to which
it is connected by a stalk containing nerve fibers and
blood vessels. The pituitary is composed to two
lobes - anterior and posterior
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Hypothalamus 
and anterior 
pituitary

Midsagital view 

illustrates 

parvicellular 

neurosecretory cells 

secrete releasing 

factors into capillaries 

of the pituitary portal 

system at the median 

eminence which are 

then transported to 

the anterior pituitary 

gland to regulate the 

secretion of pituitary 

hormones.
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The Anterior Pituitary
Â Anterior Lobe contains endocrine cells that secrete prolactin, growth hormone, and several trophic hormones 

that stimulate other endocrine glands.

Growth Hormone (GH) - Somatotrophic Hormone (STH)

Increases Growth and Maintenance of Organs by:

a. stimulating protein anabolism

b. promotes fat catabolism (use of fat rather than sugars for energy) 

Thyriod Stimulating Hormone (TSH) - (Thyrotropin)

1. promotes growth of the Thyroid Gland

2. stimulates the secretion of the Thyroid Hormone

Adrenocorticotropin -- (ACTH)

1. promotes growth of the Adrenal Cortex

2. stimulates the secretion of Cortical Hormones

3.          stimulates Fat Catabolism & Glycogenesis

Gonadotropins - FSH and LH

1. Follicle Stimulating Hormone (FSH)

a. female - stimulates the Ovarian Follicles to Develop and produce ova

- stimulates the Ovarian Follicles to secrete Estrogens

b. male - stimulates the production of sperm

- stimulates the secretion of Testosterone

2. Luteinizing Hormone (LH)

a. female - associated with FSH in development of the Ovarian Follicles

- stimulates development of the Corpus Luteum following ovulation

- stimulates Corpus Luteum to secrete Progesterone

b. male - stimulates the Interstitial Cells to secrete Testosterone

(also called Interstitial Cell Stimulating Hormone [ICSH])

Prolactin - (Lactogenic Hormone)

1. promotes breast development during pregnancy

2. stimulates mammary glands to produce milk after delivery
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Hypothalamus and  

posterior pituitary

Midsagital view 

illustrates that 

magnocellular neurons 

paraventricular and 

supraoptic nuclei secrete 

oxytocin and 

vasopressin directly into 

capillaries in the 

posterior lobe
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The Posterior Pituitary

The posterior pituitary stores and releases hormones into the blood. Antidiuretic 
hormone (ADH) and oxytocin are produced in the hypothalamus and 
transported by axons to the posterior pituitary where they are dumped into the 
blood. 

1. Antidiuretic Hormone (ADH) - produced in the hypothalamus and collected 
and secreted by the posterior lobe

a. increases the permeability of the kidney tubules to water

b. promotes the reabsorption of the water from the urinary filtrate resulting in a 
smaller volume of urine

c. Diabetes insipidus - condition resulting in larger volumes of urine produced -
may be treated with vasopressin

2. Oxytocin

a. stimulates powerful contractions of the pregnant uterus at the time of delivery

b. causes milk ejection from the lactating breast
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The Anterior and the posterior 
Pituitary
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Pineal Gland

Â Attached to the thalamus

Â Innervation comes from postganglionic 
sympathetic fibers

Â Secretes melatonin 

Â May help control circadian rhythms

Â Inhibits gonadotropin secretion (FSH, LH) in 
children; regulates the onset of puberty and 
allows children to sleep more

Â Melatonin secretions higher at night; light 
seems to inhibit production
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THYROID 
GLAND

Location - lower aspect of larynx and 
upper trachea

two lateral lobe connected by an isthmus 
on anterior surface of superior trachea

Thyroid Follicles - functional units


