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Postembryonic period is the period from hatching or birth to death. In mammals this period often is termed as postnatal, it lasts from birth to death. There are two principle types of postembryonic development: direct and indirect. In the direct development nascent body is similar to the adult, but smaller in size. Direct development is possible if egg accumulates enough amount of yolk (reptiles and birds) or embryo gets nutrition directly from maternal organism (mammals). A human being has direct postembryonic development. 
In the indirect development the larva, which is not like an adult, hatches of the egg. A metamorphosis – the gradual transformation of the larva into an adult occurs in the post
embryonic period. Such type of development is seen in animals with insufficient for direct development amount of yolk in eggs (insects, bony fish, amphibians)

Age:

- Chronological (passport);
- Biological (dental, osseous, level of the sexual maturity).
The important characteristic of postnatal period is age. Chronological or passport age is time passed from a moment of birth. Biological age is estimated according to morpho
logical and physiological state of an organism. In childhood biological age is determined by body size and weight, ossification of bones, teeth eruption, psychological milestones, motor skills, and, starting from 10-yars-old age by the level of sexual maturity. Chrono
logical and biological age of a child should coincide. In some cases there is retardation or acceleration of child’s development (biological age) comparatively with chronological age. Normally, this difference shouldn’t be more than two years. In adults biological age depends on intensity of aging process (state of nervous system, cardiovascular and other). Difference between chronological and biological age can reach five years in adults and 20 years in elderly persons
Man has direct postembryonic development

According to the reproduction ability postembryonic period is divided into:
-Pre-reproductive

-Reproductive

-Post-reproductive

Pre-reproductive period

Neonatal – first 10 days (28 days);
-Infancy (up to 1 year);
-Childhood (early childhood 2 – 3 year, first 4 – 7 years, second – 8 – 11 years );
-Juvenile age (♀12 – 15; ♂ 13 – 16);
-Youth (♀16 – 20; ♂ 17 – 21).
Pre-reproductive period is characterized by active growth and differentiation. Growth is an irreversible and permanent increase in size, shape and mass, accompanied by an in
crease of dry weight of an organism. It occurs when anabolic activities exceed the catabolic ones. Growth is always associated with differentiation. Differentiation is a change in the anat
omy or physiology of a single cell or group of cells in a multicellular organism as it matures into a specialized cells and tissues. At a molecular level the growth involves synthesis of new molecules and their aggrega
tion. At the cellular level the growth involves increase of cell size due to synthesis of cytoplas
mic structures (hypertrophy), increase in the number of the cells by cell division (hyperpla
sia) and accumulation of extracellular matter. At the organism level the growth manifests as increase in size and formation of the body shape
The main characteristic is growth:
- Enlargement of the cells

- Increasing of the cells number (mitosis)

-Accumulation of the intercellular matter

-Cells differentiation


- Enlargement of the size

- Shaping

Growth

- Limited (restricted)

- Unlimited (unrestricted)

- Isometric

- Allometric

- Even

- Uneven (irregular)

Human growth is limited, allometric, irregular

1 year– enlargement for 25 – 35 cm  , growth coefficient is 1,3  (first growth spurt)

2 year – 10 cm

8-14 – growth coefficient is 1,6 (second growth spurt - pubertal)

In ♂ 175 cm  (20 -21 years), in ♀ 165 cm (16 – 18 years)

Rate of growth depend on

- Genotype (more than 100 genes, that regulate rate and limits of growth

Influence of genetic factor is maximal at the  age of 2 – 9 years and 14 – 18 years

- Hormonal regulation (growth hormone, thyroid stimulating hormone, thyroxine, инсулин, sex hormones)

- Environmental factors

- Acceleration of  physical, psychological, sexual development is characteristics of human postembryonic development (last 50  years ♂ growth ↑ for 8 cm in juveniles)

- Explanation of acceleration:

Better nutrition;
Decrease of morbidity;
Heterosis;
Intensification of magnetic fields;
Raised ionizing radiation;
Urbanization;
Computerization.
Reproductive period

Mature:
Mature I  (22 – 35 years ♂, 21 – 35  ♀)

Mature  II 36 – 55 years  (60 ♂)

Morphological constitution

Psychological type

Reproduction

Realization of creative potential

Reproductive period is a period of adulthood. It is the period of maximal physical, psy
chological and social activity. According to WHO classification it is divided into I adulthood (22–35 in males, 21–35 in females) and II adulthood periods (36–55 in females, 36–60 in males). At the age of about 30, humans are at their peak physiologically. During the II adult
hood period signs of aging appear. Life style, social activity and predisposition to diseases at this period are greatly influ
enced by type of constitution.
Constitution–is the complex of relatively stable morphological physiological and psychological properties of an organism, that manifest in different reactions on the environmental factors.

- Asthenic

- Normosthenic

- Hypersthenic

- Ectomorhpic

- Mesomorphic

- Endomorphic

	Ectomorhpic
	Long limbs, tall torsos, slimmer hips and shoulders and small bones. Hypotonicity, lung diseases, tuberculosis, depression

	Endomorphic
	short limbed and torso with more rounded body shape,more body fat. Hypertension, obesity,                                         diabetes mellitus, cholelithiasis, urolithiasis

	Mesomorphic
	square, sturdy bodies, with athletic stature 


Psychological type (I.P. Pavlov)

- Strong balanced mobile (sanguine person)

- Strong balanced inert (phlegmatic person)

- Strong imbalanced (choleric person)

- Weak (melancholic)

Tumor growth

	Benign tumors
	Malignant tumors

	enhanced replicative potential

Slow expansive growth

Myoma, fibroma, adenoma
	enhanced replicative potential,

Lost of differentiation 

tissue invasion 

angiogenesis,

growth signal self-sufficiency, insensitivity to antigrowth signaling,

apoptosis evasion,

 metastasis.

Carcinoma, sarcoma


Tumor growth is the result of somatic mutations

- Oncogenes (protooncogenes) – stimulate mitotic cycle, become excessively active

- Gene suppressors – suppress mitotic cycle, stimulate apoptosis

- Genes that influence mutation rate (mutators)

Postreproductive period

- Middle age (60 – 74  ♂, 55 – 74 у ♀)

- Old age (75 - 90)

- Longivity period – older than 90

. From a biological point of view aging is universal and natural process, which ends with death. Effects of aging tend to become more apparent after about age of 40. Aging afflicts all levels of organization from molecular-genetic up to the organismic
Gerontology – science about aging

Geriatrics – science about age-related diseases

Aging is the period of ontogenesis

Aging: physiological premature (senescence) - social factors, diseases

Progeria – syndrom of premature aging

Modern theory of aging

- Program theory – «biological death»

- Accumulation of mutations

Examples of genes important for human longevity

Apolipoprotein Е (lipoprotein metabolism) - allele Е2

Insulin-like growth factor (IGF) , its receptors and intracellular signaling pathways

Critical periods of ontogenesis

- Neonatal

- Pubertal

- Withering (post-reproductive) - after 50 – 55

Average life span is 65 – 70 years

Long-lived person - 110 – 120 years

Death is the terminal period of ontogenesis

Tanatology – science about death

- Preagonic – mental confusion, low blood pressure

- Аgony (2 – 4 min)

- Apparent death (4- 6 min) – arrest of heart beating, breathing, absence of reflexes.  Cells are still alive  – возможна реанимация (resuscitation is possible)

- Death (biological) – autolisis of cells

Regeneration

- Restoration of lost cells or organs

Types of regeneration

- Physiological

- Reparative (posttraumatic)

Ways of reparative regeneration

- Morphallaxis – reorganization of the body without cell division

- epimorphosis_ restoration starting from the wound surface   (regeneration of the bones, skin)

- endomorphosis- restoration of the size but not the shape of an organ (regenerative hypertrophy) Compensatory hypertrophy

Reparative regeneration

- Typical (complete or incomplete)

- Pathological (atypical)

Transplantation - grafting of tissues and organs.

Transplantation is the act of surgically removing an organ from one person and placing it into another person.

Types of transplantation

- Autografting – grafting within one organism (skin, bones, muscles, bone marrow stem cells)

- Isograftinf – between identical twins

- Allografting - transplant of organ from genetically non-identical member of the same species

- Xenotransplant - transplant of organ from one species to another

Main biological problem – immunologic incompatibility

Transplant rejection is when the recipient's immune system attacks a transplanted organ or tissue.

- Hyperacute rejection - happens immediately organ's transplanted; antibodies react with the donor's organ because the blood types are imcompatible

- Acute rejection- occurs few days after surgery; body has time to recognize the foreign material; normal response to foreign matter

- Chronic rejection- gradual rejection lasting over long period of time

Ways to solve the problem

Specifiic:

1 Choosing of matching donor (HLA, ABO, Rh)

2. Induced tolerance

Non-specific:

intake of immunosupressors

Technical and ethical problems

- Living Donors- people who can spare an extra organ (i.e. kidney and liver portions)

- Cadaverous Donors- deceased donor who gives lungs, heart, pancreas, or cornea; usually brain-dead but on life support because organs deteriorate quickly after body expires
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