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Theoretical questions

Endocrine system: structure, functions

Development of the endocrine system in ontogenesis

Age features of development and functioning of the pituitary gland
Age features of development and functioning of the pineal body
Age features of development and functioning of the thyroid gland
Age features of development and functioning of parathyroid glands
Age features of development and functioning of the adrenal glands
Age features of development and functioning of the pancreas

Age features of the development and functioning of the thymus

O Age features of the development and functioning of the sex glands
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Theoretical questions  for self -study
1. Endocrine gland, their hormones and functions
2. Age features of the hypothalamic-pituitary system



ENDOCRINE SYSTEM

Endocrine system 1 Is a set of cells, tissues and
organs that secrete biologically active substances into
the blood and lymph i hormones.

The cells are either assembled into special
endocrine glands (thyroid, parathyroid, pancreatic,
gonads, adrenal glands, pituitary gland, pineal
body), or scattered Iin the walls of the organs
(digestive tract, cardiovascular, respiratory and urinary
systems).



ENDOCRINE SYSTEM

The endocrine system, together with the nervous system,

regulates and coordinates all vital functions of the body:

V Provides growth, physical, sexual and intellectual
development

V Promotes adaptation of the organism to constantly changing
environmental conditions

V Influences on cellular metabolism

V Takes part in maintaining homeostasis

V Controls the processes of all kinds of metabolism
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Development of the endocrine
system In ontogenesis

In ontogenesis there is a change in the forms of regulation of
functions from humoral to nervous;

In embryogenesis, the relationship between cells is carried
out not only through metabolites, but also through
neurotransmitters;

In the future the action of mediators becomes more specific;

later, the cell's response to the action of the mediators
decreases, and the ability to respond to the nerve impulse is
Improved,;

with age (late ontogenesis), the nature of neuronal and
humoral regulation changes in the direction of weakening of
nervous Influences and increasing sensitivity to humoral
factors.



Development of the endocrine
system In ontogenesis

In ontogenesis, hormonal regulation of life
processexanbe influencedby changes

- the level and quality of the secretion of the
endocrine glandsthemselvesas a result of their
own aging

- the connections between individual endocrine

glands, which affects the functioning of these

glands

- nervous regulation of the functions of the
endocrineglands

- tissuesensitivityto regulatoryhormonalinfluences




- General patterns of ontogenesis of the
endocrine system

- initial progressive development of glands, their formation in the
embryonic period and early postnatal period,

- more or less long-term preservation of maximum functional
activity in young (sometimes mature) age,;

- varying degrees of regression in late ontogenesis

- Pineal body, thymus, islet apparatus of the pancreas, adrenal
cortex reach maximum development in a very early ontogeny.

- Thyroid and parathyroid glands and the pituitary gland reach
of the highest functional activity in the period of late youth and
early maturity.

- The sexual glands are developed the last.



General patterns of ontogenesis
of the endocrine system

The period of late youth and early maturity is the
maximal functional 1 b | o of nepdocrine regulation.
During this period, there is the best balanced secretion
of both anabolic (insulin, STH, sex hormones) and
catabolic hormones (corticosteroids, thyroid and
parathyroid hormones), the ratio of which determines
the metabolism and the manifestation of many

morphological and functional processes.



Age -related features of the pituitary gland

U Begins to function from 9-10 weeks of the intrauterine period.

U The pituitary gland has an ectodermal origin. The anterior and
middle (intermediate) lobes form from the epithelium of the oral
cavity, the neurohypophysis (posterior lobe) from the midbrain.

U In children, the anterior and middle lobes are divided by a gap,
eventually it overgrows and both lobes closely adhere to each
other.
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Age -related features of the pituitary gland

U In newborns, the weight of the pituitary gland is 0.125 g, in girls
0.250 g

U in the first years of life, it begins to increase, especially at 4-5 years
of age.

U Up to 11 years, the growth of the pituitary gland is slowing, and from
the age of 11 is again accelerating.

U Before the puberty period, the weight of the pituitary gland is on
average 0.2-0.35 g, by 18-20 years, 0.5-0.65 g.

Thalamus Pineal

Pituitary Gland

https://se.dreamstime.com/stockllustrationerhypofysk%C3%B6rtehage4504559:



Age -related features of the pituitary gland

In newborns, extremely Important  are  thyrotrophic,
adrenocorticotrophic hormones and growth hormone that produced by

adenohypophysis cells.

Growth Hormone (GH) determines growth processes in the body:
stimulates growth, protein metabolism (protein synthesis in tissues),
affects fat metabolism (mobilization of lipids from adipose tissue,
Increased accumulation of glycogen in the liver and muscles).

e Decrease in Adipose Tissue

\ [ Growth
Hormone

(produces IGF)

http://ib.bioninja.com.au/options/optiond-humanphysiology/d5hormonesan d-metabolism/growthkhormone. html



Age -related features of the pituitary gland

V The hormone is determined in the pituitary gland of the 9-week-
old fetus. In the future, the number of GH In the pituitary gland
grows and by the end of the intrauterine period increases by
12,000 times.

ViIn the blood of GH appears on the 12th week of intrauterine
development, and in the 5-8-month-old fetus it is approximately
100 times greater than in adults.

V Concentration of GH in the blood of children continues to be high,
although during the first week after birth it decreases by more
than 50%.

VIn newborns, GH participates in immunological defense of the
body, affecting lymphocytes.

VIn children, GH is secreted 3-4 times per day. The total amount
allocated during a deep night's sleep is much greater than iIn
adults.

V Up to 3-5 years of life, the level of GH is the same as in adults.

V With age, the secretion of GH decreases



Age -related features of the pituitary gland

Children with insufficient release of growth hormone develop into normal
dwarfs. Children with isolated GH deficiency are normal in size at birth, but
growth retardation becomes evident within the first two years of life, but
intellectual development is not violated.

Excess GH production causes excessive growth that may lead to
extreme height (gigantism) and features of acromeqaly.
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https://www.britannica.com/science/gigantism
https://www.britannica.com/science/acromegaly

Age -related decline of GH levels

http://hgh.one/high-growth-hormone-levels/



Age -related features of the pituitary gland

Thyroid stimulating hormone (TSH) regulates the activity of the
thyroid gland in accordance with the needs of the body.

V Cells that produce TSH appear in 8-week embryos.

Vin a 4-month-old fetus, the TSH level is 3-5 times higher than in
adults. This level is preserved until birth.

V On the thyroid gland of the fetus TTG begins to affect the second third
of pregnancy, but the dependence of the thyroid gland function on
TTG in the fetus is less than in adults.

VIn the first year of life, the concentration of TSH in the pituitary gland
grows.

V A significant increase in synthesis and secretion is observed twice:

- immediately after birth (associated with the adaptation of newborns
to conditions of existence)

- In the period preceding puberty (corresponds to hormonal
reorganization, including strengthening of the function of the sexual
glands).

V The maximum secretion of the hormone is reached at the age of 21 to
30 years, at 51-85 years its value is reduced by half.



Level of TSH with age

Newborns i to 171U /.

2.5 months 1 0.6 - 1.0.

2,5 monthsto 2yearsoldi 0.4to7.
2-5years1 0.4-6.

5-14 years 1 0,4 - 5.

14 years to the end of lifeT 0,4 - 4,2.
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Age -related features of the pituitary gland

Adrenocorticotrophic hormone (ACTH) in the prenatal period begins to
secrete from the ninth week, and in the seventh month its content in the
pituitary reaches a high level. During this period, the adrenal glands of the
fetus react to ACTH T they are increasing the rate of formation of
hydrocortisone and testosterone.

In the second half of intrauterine development, not only direct, but also
iInverse links between the pituitary gland and the adrenal glands of the fetus.

The newborns have all the links of the hypothalamus-pituitary-adrenal cortex
system. From the first hours after birth, children already respond to stressful stimuli
(associated, for example, with prolonged labor, surgical interventions, etc.) by
Increasing the content of corticosterone in the urine. However, these reactions are less
pronounced than in adults, due to the low sensitivity of hypothalamic structures to
changes in the internal and external environment of the body. The influence of the
hypothalamic nuclei on the function of the adenohypophysis increases, which under
conditions of stress is accompanied by an increase in the secretion of ACTH. In old
age, the sensitivity of the nuclei of the hypothalamus is again reduced, which is
associated with a smaller expression in the elderly of the adaptation syndrome.



Age -related features of the pituitary gland

Lactotropin (prolactin)
V It is defined in large concentrations in the newborn.
V During the first year, its concentration in the blood decreases and remains
low until adolescence.
V During puberty, concentration increases again, and girls are stronger than
boys.

Gonadotropin  (follicle-stimulating hormone) and lutropin

(luteinizing hormone).

V In a newborn, the concentration of these hormones is high.

V During the 1st week after birth, there is a sharp decrease in these
hormones. Up to 7-8 years of age remains low.

VIn the prepubertal period, there is an increase in the secretion of
gonadotropins. Up to 14 years, their concentration increases by 2-2.5
times compared with 8-9 years.

V Until the age of 18, the concentration becomes the same as in adults.



Age -related features of the pituitary gland

The intermediate lobe of the pituitary secrets intermedin, or
melanocyte-stimulating hormone, which regulates skin pigmentation
and hair pigmentation. Its concentration in the pituitary gland is quite
stable both during the period of intrauterine development, and after
birth.

Posterior lobe of the pituitary (neurohypophysis), is a repository
of vasopressin and oxytocin.

The content of these hormones in the blood is high until the moment
of birth, and in 2-22 hours after birth their concentration drops sharply.

In children In the first months after birth, the antidiuretic function of
vasopressin is insignificant, and with age its role in water retention in
the body increases.

Target organs for oxytocin i the uterus and mammary glands begin
to react to it only after the end of puberty.



Age -related features of the pituitary gland

V During the aging of the body, the weight of the pituitary gland
decreases in men and does not change in women.

ViIn old age, vascularization of the pituitary gland can be observed.
The age-related changes in the morphology of the pituitary gland
consist in the fact that the number of eosinophils decreases with an
Increase Iin the number of basophilic granulocytes, functional
elements are replaced by connective tissue, and a decrease in its
blood supply Is observed. But many people do not have atrophic
changes in the pituitary gland and it maintains its active state.

V One of the main signs of the body is the cessation of reproductive
activity. This activity is the gonadotropic function of the pituitary
gland. In women, age-related changes in gonadotropic function
occur earlier than in men, which leads to a later decrease in sexual
function in men.

VIn women aged 40 to 45 years, the excretion of gonadotropins loses
the character of cyclicity, at the age of 50-59 years, the secretion of
gonadotropins increases, after 60 years it decreases.



Age -related features of
the pineal body

V Rudiments of the pineal body appear at 6-7 weeks of the intrauterine
period. The cells that form it develop with macroglia.

V In newborns, the mass of the pineal body reaches on average 0.008 g.
Immediately after birth, it decreases, and then continuously grows to 10-14
years and continues to be stable (0.118 g).

V In girls, this gland is somewhat larger than that of boys. After 20 years, the
shape, weight and size of the gland remain constant.

ViIn the old age, the pineal body undergoes a reverse development
(involution).

V The melatonin produced by the pineal body inhibits sexual and physical
development, blocks the function of the thyroid gland.

V The decrease in the hormone-producing function of the pineal body is
observed from 4-7 years, in the pubertal period the concentration of this
hormone in the blood is reduced.

https://epidemicanswers.org/referencéibrary/hormones/hypothalamuspituitary-pineal/
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Age -related changes in melatonin
production
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Age -related features of the thyroid gland

V Begins to develop one of the first. The thyroid gland develops from
the protrusion of the lower part of the pharyngeal wall during the 3-4th
week of intrauterine development.
V At the 7th week follicles begin to form in it, before the 11th week
they are already able to accumulate iodine, and at the end of the third
month the secretion of thyroxine into the blood begins. By this time,
the protein that binds iodine appears in the blood.
VIn the newborn, its mass ranges from 1 S o bone

to 5 g, and somewhat decreases to 6

months, and then the period of its rapid

Increase begins, which lasts up to 5 ' Pk T
years. -
5 . )\ y
V From 6-7 years, the rate of increase in N U
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the mass of the gland slows down, and s e
during puberty again increases rapidly Sy e
and reaches the size of the gland of an |
adult.

https://medicatdictionary.thefreedictionary.com/thyroid+glan






Age -related features of the thyroid gland

V In the fetus, the thyroid gland is sensitive to the stimulating effect of TSH,
and thyroid hormones affect the thyrotrophic activity of the pituitary gland.

V Thyroid hormones play an important role in the development of the fetus,
the processes of tissue growth and differentiation, especially the central
nervous system and neuroendocrine regulatory systems (hypothalamus-
pituitary-gonads, hypothalamus-pituitary-adrenals) are associated with
them.

V By the time of birth, the thyroid gland is functionally active.

V The maximum activity of the thyroid gland is reached in the period from 21
to 30 years, after which it gradually decreases.

V The sensitivity of tissues to thyroid hormones increases with age. In the
pubertal period, in connection with the accelerated increase in its mass, a
state of physiological hyperthyroidism may arise.

V Synthesis and secretion of thyroid hormones depend on sex hormones.
Sex differences in the function of the gland are detected both before and
after birth, but especially during puberty. Estrogen has a predominantly
stimulating, and testosterone 1 inhibitory effect on the activity of the gland.



Age -related features of the thyroid gland

V The gland reaches its maximum mass at the age of 40-50 years, In
women the weight of the gland is greater than that of men. With age,
Its mass does not change.

VIn people of senile age, the thyroid parenchyma is heterogeneous:
the glandular tissue alternates with the lymphoid layers, the follicles
are polymorphic, in some areas the follicles disappear, the colloid is
homogeneous, becomes denser. Reduces the height of the cells of
the follicles and the amount of connective tissue.

VWith age, the secretion activity decreases and the synthesis of
lodine-containing thyronins Is delayed, the intensity of the
biosynthesis of thyroid hormones decreases, their secretion,
concentration in the blood, the relative proportion of free thyroxin
Increases.

V Reduction of thyroxine-binding function of the blood globulin leads to
an increase in free thyroxin, which leads to its permeability in the
tissue under conditions of reduced secretion by its thyroid (adaptive
value).



Parathyroid
. —glands~ [,

Age -related features of the
parathyroid glands

V They begin to form on the 5th-6th week of the intrauterine period, at the
same time the secretion of parathyroid hormone begins, the function of
which in the fetus is the same as in adults: maintenance of normal calcium
concentration in the body. This process is independent of the mother's
organism.

V In newborns, the weight of the glands is on average 5 mg, in an adult i 75-
85 mg.

V In newborns, the level of calcium and phosphorus in the blood is somewhat
lowered;

V by the end of adolescence, the level of parathormonone in the blood of
children is slightly higher than in adults (the most intense synthesis
takes place in 4-7 years);

V in the period of the first and second childhood, the relative hypofunction of
the parathyroid glands is possible (increased thirst, appetite disturbs,
nervous-muscular excitability increases)

V Insufficient production of parathyroid hormone causes tooth decay, hair
loss, and excess T increased ossification. htphyroid -endocrine com/parathyroicyand!



Age -related features of the adrenals

Adrenals T these are the paired organs located behind the
peritoneum above the upper poles of the kidneys at the level of the
XI-XII thoracic vertebrae.

Each adrenal gland has a cortex and a medula.

Histologically, in the adrenal cortex, three zones are
distinguished, each of which produces its hormones: the zona
glomerulosa synthesizes mineralocorticoids; zona fasciculata i
glucocorticoids, zona reticularis T androgens.

https://en.wikipedia.org/wiki/Adrenal_gland



