CoegunHuTenbHbIe TKaHU - Connective tissues
(consist of cells and intercellular substance)
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CobCcTBEHHO coeanHUTENbHbIE TKaHU CKkeneTHble TKaHu
Actually connective tissues Skeletal tissues
BOJ'IOKH+/ICTaF| Co cneuyunanbHbIMM CBOMCTBaAMMU l
Collagenic With special properties Xpsiesasi  KoctHas
Cartilage Bone
* PeTnkynapHag - reticular
« XXvpoBas - adipose * PeTukynocnbpo3sHas
«Cnusucrtag - mucous reticulofibrosus
Pbixnas HeodopMIieHHas ) n”a(;;:'rlj:l?;zﬂs
Loose collagen

« TMaNVHOBBIN - hyaline

» DracTnyeckun -

elastic

type . BonokHUCTbIN -
fibrous

[1TnoTtHaga - Dense collagen
* opopmneHHas - regular type
* HeopopMneHHas - irregular



PyHKUMU
coeAUHUTEeNIbHbIX TKaHeu

1. OnopHaa (kancynbl OpraHos,
CYyXOXuUnuu, pacumnm, ckener)

2. Tpohuyeckas (obmeH BellecTs
MeXay KpOBbIO U KreTkami)

3. 3awmnTHaA (mexaHud. 3awuTa,

NPOYHOCTL OpraHoB, parounTos
Makpodparamu, y4yacTtue B
BOCMNaneHnn 1 UMMYHHOM OTBETE)

4. KpoBeTBOpPHas (MUKPOOKPYKe-
HMe AN KNeTok reMornoasa)

5. MnacTuyeckan (aganTupyer K

N3MEHSIIOLLIMMCSA YCITOBUSIM 3a CHET
N3MeHeHna obMeHa BeLLECTB)

1.

Functions of
connective tissues

Basic - make capsules of organs,
tendons, fascia, skeleton.

. Trophic - metabolism between

blood and cells.

. Protective - mechanical protection,

durability of organs, phagosytosis by
macrophages, participates in an
inflammation and immunity.

. Hemopoietic - a microenvironment

for hemopoiesis cells.

. Plastic - adapts organs at change of

conditions due to change of
a metabolism, participates in
regeneration.



Puvixnan eonoxknucmasn coeounumenvnas mxans (PBCT)
Loose collagen connective tissue (LCCT)
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Knetkm 3nactundeckme KonnareHoBble OCHOBHOE BELLECTBO
Cells BOJSTOKHa BOJSTOKHA Fundamental

Elastic fibers Collagen fibers (amorphous) substance



The fundamental (amorphous) substance —

a gel colloid system from water, salts and organic
substances: glycoproteins, glycosaminoglycans (GAG) and
proteoglycans.

Glycoproteins are the proteins connected with oligosaccharines,

connect cells with fibres, happen soluble and insoluble structural,
species-specific.

Pr oteoglycans are the proteins connected with GAG.

Glycosaminoglycans (GAG) are sour high-polymer
combinations, synthesized by fibroblasts. Distinguish 5 groups of
GAG.



OCHOBHOE BeLlecTBO

Fundamental (amorphous)
substance

e

Bopa - water
HeopraHundeckne BellecTBa - salts
OpraHn4deckune BewecTsa - organic substances :
* [nukoszamuHornukaHbl (FAl)
glycosaminoglycans (GAG)
« [nukonpoTteunasbl (6enku + onurocaxapuabl)
glycoproteins (proteins + oligosaccharines)

* [lpoTeornukansbl (benkn + IF'AlN)
proteoglycans (proteins + GAG)
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mukozamuHornukaHbl (FAlN)  Glycosaminoglycans (GAG)

CynbdaTtrupoBaHHble, rmapodOOHbIE: 4 groups are sulfatated, connected with
proteins, are a part of proteoglycans:

1 rpynna — xoHgpouTtuHcynbgatel A,B,C 1) chondroitinsulfats A,B,C,

2 rpynna — aepmataHcynbgarbl 2) dermatansulfats,

3 rpynna — keparaHcynbarbl 3) keratansulfats,

4 rpynna — renapaHcynb@artbl U renapuH 4) heparansulfats and heparin.

He cynbdatuposaHa, ruapodunbHa: S-th group is not sulfatated:

5 rpynna — ruanypoHoBas kucrnora - hyaluronic acid
It has the greatest molecular weight, can

be free and connected with proteins.

GAG define permeability of a tissue for water and solutions.




* Hyaluronic acid is hydrophilic, well connects water,
stimulates a metabolism, phagocytosis, duplication and
mobility of cells. It is a lot of it at young organisms.

e Chondroitinsulfats are hydrophobic, brake
duplication of cells and regeneration; with the years their
guantity increases.

e Heparin blocks phagocytosis, the metabolism,
duplication and mobility of cells, permeability of tissues,
coagulability of blood, but activates disintegration of fibrin
and fats. Breach of GAG parity in tissue leads to breach
of fibre formation and development of collagenouses
(rheumatism, scleroderma).



KonnareHoBble BOJIOKHA (u3 6enka konnarena)
Collagen fibers (from protein collagen)

Collagenic fibers are
* very strong,
« oxiphilic,
* tape-like,
| * not anastomose,
* lay freely,
« slightly twisting.




° Collagenic fibers are constructed of tropocollagen-protein
which consists of triplets of amino-acids - in each triplet the first
amino-acid is glycine, the second - proline or lysine, the third -

anyone in different types of collagen.

» Fibroblasts synthesize fropocollagen and secrete it in the
intercellular environment. Then it is polymerisated in fibril with
participation of acidic GAG, thus the tropocollagen molecules are
displaced rather each other on 7. of length therefore fibrils are

cross-striated.

e Fibrils Fibrils are combined collagenic fibres having thickness
from 1 up to 12 microns.

Fibroblast by means of the shoots creeps along of a fibre and
completes it at length and thickness.

Young organism has a lot of hyaluronic acid, therefore a fibre thin and
long.

Old organism has a lot of heparin, therefore fibres short and thick.

Deficiency of vit.C blockages a tropocollagen formation, there are
defects of bones, a teeth, healing of wounds, crises of bones.



OOpa3oBaHue KonrnareHOBbIX BOJIOKOH
Collagen fibers formation
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Tunbl KonnareHa

Types of collagen

Toncrtble
BOJIOKHA

1 TN — B coeaMHUTENBLHOM TKaHW, B KOCTSX, 3yGax
1 type - in a connective tissue, bones and a teeth

TOHKMe
BOJIOKHA

2 TVN —s XpsLwax, B CTEKNOBMOHOM Tene rnasa
2 type - in cartilages and vitreous body of an eye

3 TUN — B PETUKYNAPHON U PbIXJION COef. TKaHu
3 type - in reticular and loose collagen tissue

4 TUN — B 6a3anbHbLIX MeMBpaHax anuTenus
4 type - in basal membrane of epithelium

5 TUM — B GazanbHbIX MeMBpaHax SHAOTENMS

5 type - in basal membrane of endothelium

Thick
fibers

Thin
fibers




Pemuxkynapnoie

60/10KHA
(KoJLJ1areH 3 TUIA)

Reticular fibers
(collagen 3 type)

* thickness 1 micron,

14 ° bunches of collagen 3-rd type,

Wil .« "dressed" in a cover from

&4 neutral glycoproteins,

| * not painted by eosin, but
impregnate by silver.

- are steady against acids,
alkalis and enzymes,

_ e+ strong branched, anastomosed,
braid cells,

* it is a lot of in stroma of
hemopoetic organs, in smooth
muscle tissue, mucous layes,
basal membranes.

,,,,,,

AOpa KneTok
(nucleous of cells)

(MMnperHauus a3oTHokucnbiM cepedpom) (Impregnation AgNO, )



JracTnyeckKkne BONMOKHA (s 6enka anactuxa)

EIaStiC fibers (protein elastin) « are more thin and light
then collagenic fibers,
* less strong,
- are well stretched,
* rectilinear,
* branching and anastomosing.
 Are painted by orsein,
« collapse only by elastase,
« elasticity is provided by means
of derivative amino acids —
desmosin and isodesmosin.
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Anastomosis
of fibers
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. TYYHbIEe KNeTKK

. [TnasmounTb
. IlenkouymnTbl

KneTtku
COeAUHUTENIbHOWN TKaHMWU:

dunbpobnacTbl |
TkaHeBble
Makpodharu

. Manoandde-

PEHLUMPOBaHHbIE
KNEeTKM

. JlvnounTbl
. MenaHouuTbl

OcHoBHbIe
pe3udeHmHskle

MarnouucrieHHbIe
pe3udeHMHbIE

. QHOOTENMMOUNTDI ] B cocydax

|
] [lpuHoCcsaMCA Kpo8bio

1.
2.

o O

© oo

3.

. Little differentiated

. Lipocytes
. Melanocytes

. Plasmocytes
. Leucocytes

Cells
of connective tissue:

Fibroblasts
Histiocyte
Labrocyte

cells

Main
residental cells

Not numerous
residental cells

. Endotheliocytes ] In vessels

] Are brought by blood



Poixj1ast BOJIOKHUCTASA COCANMHUTC/IbHAA TKAHDb Loose
1

<DV|6po6naCTb|

ALBeHTMUManbHas Krnetka collagen

gt (ManoandhepeHUNposaHHas) connective
&  Adventitial cells (little dlffergntlated) tissue

— O®ubpobnacT Fibroblast

7~ Makpodparn Macrophages

TyuyHble kneTkn Labrocytes

[Tnasmountbl Plasmocytes

! " 7 NenkounTbl Leucocytes ) Y



Lymphocytes, eosinophis, basophils Plasmocytes have:

prevalence at the immune answer, « a dense nucleus with
neutrophils - at a acute inflammation. arrangement of dense chromatin
Plasmocytes happens much at a chronic in the form of spokes in a wheel,
inflammation, at an aIIergy * basophilic cytoplasm,

» well developed a rough
endoplasmic reticulum,

« a light court yard about a nucleus

(a site where KG is located).
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Hnazmouumeot

v Plasmocytes

CBeTrbll OBOPUK
light court yard

-



Buabl dpubpobnacrtoB: Types of fibroblasts:

g
7 Sgpo

1. ManoanddepeHunpoBaHHble / "
Little differentiated (divide and differentiate)

2. 3pernble
Mature (40-50 mMKm)

(builders of a connective tissue)

3. dubpoknacTsl
Fibroclasts
(destructors of tissue)

4. Mnodpmbpobnactsl
Myofibroblasts (can shorten) =

5. PnbpouunTsl ‘ L L
Fibrocytes (final form)



dPubpobnacTbi ~ PnbpouUThl
l Fibroblasts - Fibrocytes

MutoxoHgpus
mitochondrion

rp3liC
endoplasmic rpallC
reticulum endoplasmic

reticulum



Tyunsie knemku — mkauesvle 6a3o@uavl (1adOpoyUmsl)
Labrocytes - basophilic granulocytes

TyYHblEe KNeTKK AgnnouunTbl [erpaHynauns
Labrocytes Lipocytes Degranulation
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Labrocytes: Cocyp,}
» consist of granules Vessels
with histamine, heparin etc., \ - -
* influence properties and 4 \
functions of a tissue, , *
* adjust:
- permeability of vessels
and tissue, '
- coagulability of blood, N ~
- synthesis of fibres, - "

- participate in an allergy.

.



« dense oval nucleus,

» cytoplasm is foamy,

* a lot of lysosomes and
small vacuoles (foamy).

-

Functions :

» phagocytosis of
bacteria,

* secretion of lysocim
and the enzymes
lyzing lost tissue,

» clarification of an
organism from the lost

. clearinM
endogeni

waters at splitting fats,

« are A-cells in the immune wer,

* secretion of cytocins.

Makpogpazu — cucmuoyumeor
Macrophages - histiocytes
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i Pseudopodia of macrophage
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MoHOHYKNeapHas
doaroumTapHasi cuctema

* [unctmouuntsbl

* AnbBeondpHble Makpodyarn nerkmx
« 3Bes3g4yartble KneTtkm Kyndpepa nevyeHm
« beperosble KNeTkn nMMdoy3nos
 Makpodaru peTukynspHou TkaHu

* [lepuToHManbHLIE Makpodrarm

e [UraHTCKMe KNneTkn MHOPOOHbIX Ten
« OcTeoknacrTbl

* Mukpornma HepBHON TKaHU

* KneTtkn mesaHrmyma no4yek

» Knetku JlaHrepraHca B anngepmumce

Mononuclear
phagocytic system

Histiocytes

Alveolar lung macrophages
Stellate Kupffer’s cells of a liver
Reticular cells of lymphatic
node sinus

Macrophages of reticular tissue
Peritoneal macrophages
Gigantic cells of alien bodies
Osteoclasts

Microglia of nerve tissue

Renal mesangium cells
Langergans’s cells of epidermis



dunbm makpodoar roHsieTcs 3a bakrepuen



