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Biomedical significance

» The basis of the body - 50% of body weight

 Architectonics of organs

» Metabolic function (trophic and excretory)

» Barrier, protective (dermis).

» Depositing (Ca2 +, Mg2 +)

» Development of pathological processes
(inflammation, edema, etc.)

 Repair, regeneration.
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The structure of connective tissue

Cells Intercellular matrix

1. Mesenchymal origin
(fibroblasts,

chondroblasts,

osteoblasts, Fibrillar Ground

cementoblasts, etc.) component substance
2. Hematogenous

origin (monocytes,

lymphocytes,

macrophages, etc.) 1. Collagen proteins 1. Proteoglycans

2. Elastin 2. Glycoproteins



The structure of collagen

e 50% - skeleton, 40% -
dermis, 10% - stroma of
Internal organs

o 28 types. Fibrillar - 1, 11, I,
V, Xl types.

» High molecular weight
glycoprotein.

» Structural and functional
unit - tropocollagen (300
kDa, 280 nm x 1.4 nm).

e Gly-X-YGly - glycine, X -
Pro and 3-, 4-OH-Pro, Y -
another AK.
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Collagen synthesis
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Collagen synthesis
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Scurvy develops on the background of vitamin C deficiency.
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A Collagen crosslink formation: aldol condensation
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B Collagen crosslink formation: Schiff base intermediates
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Collagen breakdown
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Elastin

m - Glycoprotein, 70 kDa.
o - Walls of blood vessels,

~ cross-link ~—single elastin molecule

,,,,, H periodontal tissue, tongue
root, submucosal layer of

:@e‘é&g B lips and cheeks, lungs,
57 LS skin.

0 - 27% glycine, 19%

elastic fibre

alanine, 10% valine,
4.7% leucine.



Proteoglycans
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Plasma membrane
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Collagenopathy
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syndrome



Bone tissue

12-18% of body weight — skeleton
Biological role:

» musculoskeletal

» mineral depot (99% Ca, 87% P, 58% Mgq)
» protective (skull, spine, chest)

» hematopoiesis (red bone marrow)

Osteon —

Haversian Canal /

Osteocyte Canaliculi



The structure of bone tissue

/

10% - cells

1. Osteoblast series
(mesenchyme) -
osteoblasts,
osteocytes.

2. Monocyte series

- osteoclasts. / \

Crystalline phase Amorphous phase

60-70%

Ca;o(PO,4)(OH),
Cayo(POy)F,
Ca,,(PO,)CO,
CagSr(PO,)(OH),

Cay(PO,),

— |

Inorganic components

\

90% - intercellular substance

N

10% water

20%
Organic components

1. Collagen proteins (type I)

2. Non-collagen proteins
Osteocalcin

» Osteonectin

» Osteopontin

« Thrombospondin

« Glycoproteins

» Proteoglycans



Bone remodeling

Bone remodeling
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Bone remodeling




Osteoporosis

1. Primary - involutionary
e  postmenopausal

Ros 5 %
* senile fgﬁgg
B
2. Secondary: 2]
e RS
® on t h e b acC kg roun d 01 Healthy bone Osteoparosis

e  onthe background of an imbalance in nutrition.

* onthe background of prolonged immobilizationon
e  onthe background of neurogenic anorexiad.

e  onthe background of synthetic glucocorticoids

e asaresult of a gastrectomy, malabsorption, diseases
of a digestive tract.



Diagnosis of bone lesions

1. Resorption markers:

» Increased acid phosphatase activity
» Increase In total collagenase activity
» Increase in hydroxyproline content
» Increasing the content of sialic acids
2. Markers of formation:

 Decreased osteocalcin content

* Increase in alkaline phosphatase activity (bone
Isoform)

» Determination of osteoprotegerin content.



Treatment of osteoporosis

e RUNKL inhibitors (Denosumab)

 Antiresorbents - calcitonin ("Miacalcic"),
bisphosphonates ("Alendronate")

* Selective stimuli of estrogen + androgen
receptors.

e Phytoestrogens.
e Calcium + vitamin D.
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