OBLLAA TMCTONOINA.
GENERAL HISTOLOGY.

TKAHDb - 310 nctopunyeckn cnoxmsLuascs cuctema
KITETOK N HEKNETOYHbIX CTPYKTYpP, obrnagatoLuas
OOLLHOCTBLIO CTPOEHUS U cneuuannu3npoBaHHas Ha
BbINONHEHUN onpeneneHHon pyHKUUN.

The TISSUE is historically developed system of cells and
not cellular structures, possessing a generality of a
structure and specialized on performance of the certain
function.



DEVELOPMENT of TISSUES -
HISTOGENESIS

It is a formation of an embryonal tissue rudiment and
its transformation into a mature tissue.

Tissues form in the end of gastrulation of embryogenesis
as a result of a differentiation of a germinal material.

EMBRYOGENESIS consists of some stages:
» fertilisation,

» cleavage,

» gastrulation,

* histogenesis and organogenesis.




NEPNOAbI AUPDPEPEHLUUNPOBKU 3APOObLILLEBOIO MATEPUATIA
Periods of differentiation of embryonal material

1. Ootunnyeckas gndodepeHUnpoBKa B 3UroTe —
o6pasoBaHme NPE3yMIMTUBHbIX 3a4aTKOB

Ovotypical differentiation in a zygote - formation of presumptive germs

2. bnactomepHasa gnddepeHuUnpoBKa (B npouecce apobneHus) —
brnactomepbl oTNIMYalOTCa Apyr OT Apyra

Blastomere differentiation - formation of differences of blastomeres

3. 3a4yatkoBas andpdepeHUNpPOBKa (B npouecce racTpynaumm) —
obpasoBaHne aMOPUOHanbHbIX 3a4aTKOB TKaHEN

Germinal differentiation (gastrulation) - formation of embryonal tissue germs

4. TkaHeBasa ondpdepeHUNpPoBKa (ructoreHes) —
dopmMupoBaHME TKaHEW N3 3MOPMOHArbHLIX 3a4aTKOB

Tissue differentiation (histogenesis) - formation of tissue from tissue germs



AnuekneTka MmnekonuTarLWmnXx AvuekneTka Kypuubl

(BTOPpUYHO n3oneunTanbHas) (pe3ko TenoneunTanbHas)
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OnnogoTBopeHne n obpasoBaHne 3UTOThI
Fertilization and a zygote formation

[1pOHMKHOBEHME
cnepmarosounaa ConwkeHve agep
ConuxeHne B LMUTOMNMNa3my AVLEKNETKM U

crnepmMmartosonaa

MOJ1OBbIX KINETOK ANLIEKITETKMN




3urorta
Zygote

oGonouka  Lcouple cell)
onnoaorBopeHus

Aapo

LiuTonna3ma ¢ XXenTkom

Ootunuyeckasa ancpdepeHUUpPOBKa 3UrOTbl (nepea apoGnexnem):
— oornaamamudecKkas ceepezauusi (ovoplasm segregation)
-chopmuposaHue rpe3ymrnmueHbix 3a4amkoe (formation of presumptive germs)

Sites of cytoplasm where it is a lot of mitochondrions, will be a part of cells of a germ body.
-Sites of cytoplasm where a lot of yolk will be a part of cells of provisional organs.



bnacTtomepHaa anddepeHunpoBKka B
npouecce apoobneHunsn

Blastomere differentiation during cleavage

. OpobneHue - 3T0 MUTOTMYECKOE AENEHNE 3UTOThI

Ha briacTomMepbl, KOTOPbIE 00Pa3yOT MHOIOKITETOYHbIN
OAHOCITOWHbLIN 3apoablLu,

» Cleavage is mitotic division of a zygote on blastomeres
which form a multicellular single-layered germ.

O1nnumna apobneHusa ot MnTo3sa:
1) AOYEepHUE KNETKN HE PaCTyT;

2) papobnenHune naet nod 060noYKom
ONNoAOTBOPEHNS, 2) cleavage goes under

3) GriacToMepbl He PAaCXOOsTCS:; a membrane of fertlllzgtlon,
4) npoucxoouT 61acmomepHasi 3) blastomeres do not miss;

Differences of cleavage from mitosis:
1) daughter cells do not grow;

dughghepeHyupoeka, 4) there is blastomere differentiation,
BnacTtoMmepbl OTNMYaloTCS blastomeres differ from each other
ApYr OT Apyra CoAepXUMbIM by contents of cytoplasm.

LUTOMJ1a3Mbl.



The clea vage is ended by formation of the multicellular germ,
but its size does not increase and = to the size of a zygote.

1. Blastomeres form the dense cellular ball - MORULA.

2. Cells of morula allocate a liquid inside morula,
are moved apart.

Formed single-layered germinal vesicle
is called BLASTULA.



BnactomepHana auddepeHUMpoOBKa B npouecce ApooneHus
Blastomere differentiation during cleavage

[dpobrneHue
nonHoe

Cragus asyx 6nactomepos  PaBHOMEDPHOE
CUHXPOHHOE

Total
uniform
simultaneous

cleavage

bnactogepma
blastoderma

Cranvs 8 GnacToMepos bnactyna (Blastula)

~ 7



,El,po6neHme 3apodbllla KypUuubl - yvactnyHoe auckonaansHoe
Crushing of bird’s embryon — partial diskoidal

Heaenumbin BesxenTkoBas (O@pasosaHve 3apoabILLEBONO AncKa

KENTOK 4acTb (germinal disk)

(Indivisible yolk) (Without yolk part) Ctaagusa mopynbl (morula)

- .‘b‘ ‘\“SJ.:%J illl‘

\\\\\\

DMCKOGHaCTyﬂa (nonepeYHbIn cpes)
Diskoblastula

Brnactomepbl 3apoabieBoro gucka
(Blastomeres of germinal disk)

[MonocTtb Gnactynel (Cavity of blastula)

Hepoenumbin xentok (Indivisible yolk)



3ayaTkoBaga anddepeHLnpoBKa
Germinal differentiation

Germinal differentiation - formation of tissue germs —
happens during gastrulation

Gastrulation — formation of the three-layers embryo.
Cells are made multiple copies by mitosis, are differentiated and move.

Gastrulation happens to 2 stages:
1 stage — formation of germ layers ectoderm and entoderm.

2 stage - formation of germ layer mesoderm.



1 aTan racTpynaymm — genaMmmHaung
1 stage of gastrulation - lamination

CTteHka auckobnacTynel - 6rnacrogepmMa (3apoAbiw ATMupI - bird’'s embryo )

nmbnact
Epiblast

' ~..-'.Z.'--Q.'.'.'>KenT0|<-"' Q.1 S B Oo O  Hypoblast
' .:. | ‘yolk ._-'-...._‘, :'; ’ ..." . ")'KenTOK‘.'.','.“ £
e S ' yolk '
AuckobnacTyna FacTpyna

Diskoblastula Gastrula



2nd stage of gastrulation
— immigration, germ differentiation

» Blastomeres_installate between ectoderm and entoderm and
build 3-rd germinal layer - mesoderm. Axial organs —
a chord and a nervous tube - are simultaneously formed.

In the center of embryonic shield the epiblast cells actively duplicate,
move forward, then backward (on edge of shield) where streams merge
and displaced forward, forming a primary streak with a primary groove.
It reaches the shield center and comes to an end by a primary knot
(Hensen’s node) with a primary pole.

* Primary knot and the streak is a chorda-mesoderm germ.
« Before primary knot is a prechord plate.
« Before a prechord plate is cells of a nervous tube.



2 3Tan racTpynsauuu 2nd stage of gastrulation

cells of a nervous tube

prechord plate

primary streak and
primary knot

3a|<na.q|<a xopaomesoanepmMmasibHOro 3a4v4aTtka
Laying of chorda-mesoderm germ



A chord and mesoderm are pawned
from a primary strip.

A head chord shoot is pawned
from a prechord plate.

e Cells of a nervous tube are placed
above a chord.



OOpa3oBaHue xopabl U Me3oaepMbl
Formation of chorda and mesoderm

EE-ro I resocerm  [Elervous tubs




Neurulation

« Above a chord an ectoderm cells become
high and form a nervous plate.

* Then it is guttering and form a nervous
crest.

* |lts edges are closed, and a nervous tube is
formed.

Above a nervous tube the epiblast is closed and forms to
skin ectoderm.



Heunpynsauusa Neurulation

A nervous plate is guttering and form
Above a chord an ectoderm cells VOUS piate IS guttering

. a nervous groove with a crest.
become high and form a nervous plate.
HepBHas nnacTtunHka

HepBHbLIN ernobok
KoxxHas akTogepma

Me3ogepma Xopaa  JHTOAEpMa
its edges are closed, and
a nervous tube is formed 3aknajka Cn1HHOro mosra
HepsHas Tpybka _ TaHrnunosHas 4 3aknagka
nracTUHKa

CMHAalbHbIX
raHrrnmmen

—
—

NS

Ganglion
plate

1

Zmm

<L



3aknagka
MO3roBbIX Nny3bipen

Germ
of Cerebral
bladders

OndhdepeHunpoBKa
Me3oaepMbl

Differentiation
of mesoderm
on dorsal

and ventral




MoasroBble ny3bipu ToTanbHbLIN
) (Cerebral Bladders):
- | nepepHun (frontal) npenapar
3apoabilla
3 | cpeaHui (medial) Kypuubl
"’___3aquu7| (hinder) Ha COMUTHOU
cTaguun
ComMuThbl (somites) Germ of bird
HepsHas Tpy6ka (nervous ON somite stage
BeHTpanbHas tube)
mesonepma

(ventral mesoderm)

OcTtaToK NepBUYHON NOMNOCKMN
‘ (residual primary streak)
13




Differentiation of dorsal and ventral mesoderm

 Dorsal mesoderm is segmented on somites.

 Ventral mesoderm is split on 2 layers - parietal (near ectoderm) and
visceral (near entoderm). Between them the celom (secondary cavity of a
body) is formed. Ventral mesoderm and the celom form splanchnotome.
(Layers of ventral mesoderm form mucosal layer - peritoneum. The internal
peritoneum layer grows together with a wall of internal organs, external layer forms a
wall of a peritoneum cavity).

e Splanchnotome is connected with somites by means of segment legs
which form nephrogonotome - a germ of urogenital system.

« Somites are differentiated on 3 germs:
- dermatome (a germ of a connective tissue of a skin),
- scleratome (a germ of skeletal tissues - cartilages, bones),

- myotome (a germ of a skeletal muscular tissue).

* Cells with shoots (are evicted from all germinal layeres, but basically from
mesoderm, fill all intervals between germinal layeres) form an embryonal tissue -

mesenchyme. It is a development source of connective tissue, vessels, blood, a
lymph and smooth muscle tissue.

« A germ body formation begins by means of frunk folds which are
formed from ectoderm and parietal layer of mesoderm. These folds bend
under a germ and separate a germ body from not germ organs.



NMonepeyHbIN cpe3 3apoabilla Ha COMUTHOU CTaanUmU
Germ of bird on somite stage (diametrical cut)

(mesenchyme) KoxxHas aktogepma (skin ectoderm)
Knetkn meseHXuMbl e sHepaHas TpyGka (nervous tube)
(deéﬂﬁteoprgfc))nﬁl epMaT,(?l\,n X TN ebpOroHOTOM (HOXKa COMUTA)
(scleratome) il WSE (nephrogonotome)

s BonboB NpoToK

Munotaom

[MapuetanbHbI
NNCTOK (parietal
layer)
BucuepanbHbIn

£
+ylayer)

! reso IS
4 Xopaa i‘ g
3aknagka chorda 9HTOAEPMA

/ AopThl entoderm
) Aorta germt



3aKknagka TyNOBULLHOW CKIagKu
U TKaHeBas guddepeHUNPOBKA 3a4aTKOB

NonepeyHbin cpe3 3apoabiwa (diametrical cut of germ)

HepsHas Tpybka AMHMoOTNYeCcKas cknagka
nervous tube _—"_ amnion fold

TynoBuwHas cknagka ” '_""‘7.‘.
S L. ONocTb aMHUOHa
trunk fold \ f"", > .‘ L\, M, ", Amnion cavity
- W
CeposHaga oborno4ka , ' ) A s ' '\%

mucosal layer Y dMyn-bl‘

_..4-‘"' . .' L somits ')

CTeHKa /
M\(\) FKEeNTo4HOro Mellka MaTepuan nepBu4yHoOmM KVILLIK
\ Wall OfyOIk SaCk \ Gastrocele
BHe3apoablLlLeBble MUCTKY Teno sapopbiwia

Out-of-germinal layers Body of embrio



5 groups of tissues
are formed during
histogenesis.

JnutenuanbHble TKaHu
Epithelial tissues

CoeauHuTernbHbIE TKaHU
Connective tissues

‘pynnbi

TKaHemn KpoBb 1 numda
(groups Blood and a lymph
of tissues)

MbiLleYHble TKaHM
Muscular tissues

HepBHaA TkaHb
Nervous tissues




BnusiHue 00HuUx Yyacmeli 3apodbiwa (UHOYKMOPOB) Ha dpyaue yacmu
(peac2upyroujue cucmemMsbl) Ha3bieaemcs

IMBPUOHANDBbHAA MHOYKLWNA
(LWinemaH, 1901)

MdeKmOp onpeaendeT HanpaBneHue pa3BUTUA
peaaupyroweu cucmemaoil.

Processes of embryogenesis pass strictly consistently under influence
of an embryonal induction

An influence of some parts of a germ (inductors)
on other parts (reacting systems) is called

EMBRYONAL INDUCTION
(Shpeman, 1901)

Inductor defines a direction of development

of reacting system.



OMBPUOHAIIBHAA UHOYKUUA
EMBRYONAL INDUCTION

l'omoTunuyeckas leTepoTunuyeckas
(pasBuTME NO TUNY MHOYKTOPA) (passuTHE NO TUMY, OTNIMYAKOLLLEMYCS
OT TUna NHOYKTOopa)

homotypic heterotypic
(development like inductor) (development not like inductor)
MNpu dbopmMupoBaHUM 3a4aTka TKaHU lNpw 3aknaake opraHoB
when a tissue rudiments are formed at a laying of organs

(for example, the chord induces a laying of a
nervous tube)

Inductor can influence by means of two ways:
e contact with cells of reacting system,
e on distance, secreting substance which activates the certain genes
in cells of reacting system.



JTanbl AnddepeHUNPOBKU KIETKN
2 stages of cell differentiation

1 atan — AETEPMUWHALIUA — KneTka He MeHsIeT CTpOeHwe,

NaTeHTHbIN (CKPbITbIN), ODpaTUMbIA. | HO HadMHAET CUHTE3NPOBATE
cneundunyeckmne 6enkn

1st stage — DETERMINATION Cell changes only properties,
- latent (hidden), reversible  synthesizes specific proteins

KneTtka npunobpetaet
2 atan — AQUODOEPEHUNPOBKA creLmdmrdeckie dyHKLMN
— HeobpaTUMbIN. M YepTbl CTPOEHUS
2nd stage — DIFFERENTIATION celllgrs speskl sighs o
- irreversible a structure and function

Some the cellular generations replacing each other during
a differentiation of a specialized cell form a number (line)
of a differentiation— DIFFERON




Cell life cycle XU3HEHHbIN UUKN KINeTKU
can include 3 periods:

1 - preparation for division (interphase - G,, S, G,-periods),

2 — division (mitosis),

3 - period of rest or performance of special functions (G, ).

(MMTos) GO
(mltOSIS) /
NMepuoa nokos unu

BbINOJIHEHUS
:neundnyecknx pyHKLumnm

(nop,rOTOBKa BepeTeHa aeneHus) (nepuon pOCTa KneTKu)
(preparation of division spindle)  (period of cell growth)
(CVIHTe3 AHK)

(DNA sintesis)



dmanbi duchghepeHUUPOBKU KI1IemKuU

u e

HUZHeHHBIL UKL tiation

HE OJUODEPEHUMUPOBAHHDbIE

(NOT DIFFERENTIATED CELLS).

YnpoLueHHasa opraHu3aums,
HW3KNN ypoBEHb OOMeHa BeLLeCcTB
The simplified organization,
low level of a metabolism

—

1 stan - AETEPMUHALIUA
DETERMINATION

YnnotHeHne aapa. Nucleus condensation.

CuHTe3 cneumnduryeckmx 6enkos.
Synthesis of specific proteins.
N3meHeHUue cBoncTB KneTkn. Char

Differon

—

CTBOJIOBAA KINETKA

STEM CELL
nnopunoteHTHaa (pluripotential)

NONYCTBOJIOBASA KITETKA

nonuvnoteHTHasa (polipotential)

-

«- BJIACTbI» “ -BLAST”
YHUNOTEHTHbIE (unipotential)

ge

of cell properties

2 atan - AUGDPEPEHLMNPOBKA

DIFFERENTIATION
YnnotHeHnue agpa. Nucleus

condensation.

Obpa3soBaHue crneuunarnbHbIX OpraHoOMA0B.
Formation of special organelles

N3meHeHUne CTPYKTYpPbl U hyHKLM

KIeTKW.

~—

« UUTbI» “ —CYTE”

l

cneumanusm
(adult cell)

Change of cell structure and function.

OH

Cell life cycle

e

\ / noxon
/ ~
A 9

/

G I'Iepuop.
!sbinontenn

\\ / A PYyHKUMN

G

0

AeduHutnBHanA (koHeuyHas) hopma
OBaHHOW KIeTKMU

BbinonHeHue
BbICOKO-
cneuyuanusu-
pPOBaHHbIX

hyHKLMN

'mMbenb

(destruction)




