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. az emberi testet felépitd alapegység.

kilonb0z6 sejtek és sejtkozotti
(intercellularis) anyagok kombinacioja,
amely egy vagy tobb specifikus funkci6
ellatasara hivatott.



. HAMSZOVET

[I. KOTOSZOVET

[II. IZOMSZOVET

IV. IDEGSZOVET



. HAMSZOVET

e Az ellatandd funkcidé szerint elkilonitiink:

* A hamsejtek a bazalis membranon
helyezkednek el.

e Oldalai:

smooth
/microvilli endoplasmic

reticulum

cytoplasm
mitochondrion

Basement
Membrane




FEDOHAM

A hamot felépitd sejtek alakja alapjan
elkulonitunk: ill. a
felépito sejtrétegek szama alapjan

hamot (epitéliumot).

Types of Epithelium

‘, u,‘:'.}-i
Stratified squamous  Stratified cuboidal Pseudostratified columnar




Mesothel - nagy cseplesz



Egyretegi kobham

Vese - tubulus rendszer



Egyrétegli hengerham

Vékonybel
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Nyel6csd hamja



Tobbretegi kobham

Verejtékmirigy — kivezetocsd



Tobbretegli hengerham

Ductus interlobularis



Endothelium - ereket bélelo ham

Pericyta =3

Endothel sejt




Tobbmagsoros csilloszoros hengerham-
(legzOham)
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igure 4.16. Tracheal basement membrane: photomicrograph
of an H&E-stained section of the pseudostratified ciliated
epithelium of the trachea. X450.




Specialis tobbretegii ham:
urothelium

Hugyholyag



MIRIGYHAM

A mirigyek valadékukat Kkivezetocsovek
segitségével a test vagy testliregek felszinére

juttatjak vagy kozvetlenil
a veraramba uritik, mint hormont



Exocrin szekrécio

Exocytosis

Merocrine secretion

The secretory vesicle approaches the apical
domain of an epithelial cell. The vesicular
membrane fuses with the plasma membrane
to release its contents into the extracellular
space.

The fused plasma membrane can be taken
back into the cell by endocytosis and

recycled for further use by secretory vesicles.

Merocrine secretion (milk
protein casein)

(milk lipids)
]

Apocrine secretion
Some of the apical cytoplasm is pinched off
with the contained secretions.
Mammary gland secretes milk lipids by
apocrine secretion and the milk protein
casein by merocrine secretion.

Apocrine secretion

Holocrine secretion
The cell produces and accumulates a
secretory product in the cytoplasm, such as
sebum in sebaceous glands, and then
disintegrates to release the secretory
material.




Holocrin mirigy
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ERZEKHAM

Az erzéksejtek

. A beerkezo
(féeny, kémiai anyag, mechanikai behatas,
fajdalom) alakitjak es az
idegeken keresztil tovabbitjak.



[1. KOTOSZOVET

A ham-, izom- és idegszovet foleg sejtes
elemekbol épul fel. A kotdszovet

(extracellularis matrix), ami lehet folyékony,
félfolyékony és szilard.



KOTOSZOVETI SEJTEK I.
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KOTOSZOVETI SEJTEK I1.

phagocytosisra és
antigénprezentaciora képesek

hisztamin, heparin
felszabadulas allergias reakciok soran

Mobil sejtek:

B-lymphocytakbodl szarmaznak;
immunglobulin termelés




KOTOSZOVETI ROSTOK

* Kollagénrost .

 Retikularis rost

e Elasztikus rost
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e Rendezetlen tomott rostos

Emlomirigy

kotoszovet

* Rendezett tomott rostos
kotoszovet




KOTOSZOVETI TIPUSOK II.

BN, A

 Retikularis kotoszovet

e Embrionalis kotoszovet

B Mesenchymalis szovet
fejl6d6 magzatbol




KOTOSZOVETI TIPUSOK III.

o /sirszovet

Unilocularis adipocytak Multilocularis adipocytak
(fehér zsirszovet) (barna zsirszovet)



TAMASZTOSZOVET

A test vazat ado szovetek:



PORCSZOVET

The cells that produce the cartilage matrix are called chondroblasts or chondrocytes, depending on the
relative maturity of the celis

Chondrocytes occupy small cavities in the extraceliular matrix called lacunae. Two chondrocytes may occupy
a single lacuna.

The extracellutar matrix is comparimentalized. A pericellular matrix (visible with special staining) is
crcumscribed by a moderately stained territorial matrix and a less intensely stained interterritorial matrix

Lacunar rnm

Pencellular matrix

Glycegen
Lipid

Hyaline cartilage




- N: chondrocytak lacunakban
- TM: territorialis matrix
. . IM: interterritorialis matrix



4

PORCSZOVET TiPUSAI II.

» Elasztikus porc s
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CSONTSZOVET I.

bone removed from the shaft of a long bone.




CSONTSZOVET II.
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Havers csatorna

Kozbeiktatott
‘lemezek

Laminae
speciales



A CSONTSZOVET SEJTJEI
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* Osteocytak: sajat gt o e
extracellularis matri
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zarodtak
e Osteoblastok
(csontépito sejtek)

* Osteoclastok
(csontbonto sejtek)



[ZOMSZOVET

Az izomrostok épulnek
fel, amelyek viszont

allnak. A filamentumok ket f0 fajtajat
kulonithetjuk el a es a

Az izomszovet feloszthato és
a strukturatol és a
mukodéstol fuiggoen.



HARANTCSIKOLT IZOM TIPUSAI I.

e Vazizom

o thick filament
thin filament

muscle fascicle
(composed of
muscle fibers)

stretched
sarcomere

myofibril
(composed of
myofilaments)

£
-
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muscle fiber
(composed of
myofibrils)

Zline

san comgre

contracted
sarcomere

.
| band H band A band M hne
overlap

Figin 105 Ovihabiation ol skalcial s Figure 10,5, Sarcomere in different functional stages.




Vazizom

Cross section of a The epimysium surrounds
muscle cell or fiber Muscle (several MdQS) ? the entire muscle lormed
by groups of fascicles

Cross section of a fascicle

Fascicle (several muscie fibers)

Single muscle fiber or cell

Myofibril (chain of

The perimysium
surrounds each fascicle

The endomysium

envelopes each single
muscle cell

The sarcolemma is the plasma
membrane of the muscle cell

Peripheral nucleus of a
single muscle cell




HARANTCSIKOLT IZOM TIPUSAI II.

* Szivizom
(nyilak: Eberth vonalak)

* /Zsigeri
harantcsikolt izom
(nyelv)
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SIMAIZOM

Basal amia —

Cytoplasmic donse
body (equwalant to 2
Basdd amina isks of eirlated
musclo)

— Pissma membrane

- @
Mjaoun smocth ,@.—'—s‘_, . Z
muscle ol Longitudinal secton of smoot musde oells {muscularnis of the stomach). A
single oval nuckeus s abservad In the center of e oals. A basal laming

Characteristics of smooth muscle

Smocth muscle is ound in the walls of tubular crgans,
the walls of moal blood vessels, the iris and ciliary
body (eys), and arrector pii muscio (haif follicls),
among ot sites, i consists of Susfiorm individual
cells or fibers with a contral necieus. Smooth cells in
ths waits of lgs blood vassals produce elastin

Caveolao—depressions of the plasma
mambeane—are parmanant structures invohed in fuid
and ehectrolyle ransport (pinocytosis)

Caveolin-3, a profein encoded by a member of the
caveoln gzne famiy, is associated with lipid rafts.
Complex=s formad by cavealin-3 bourd fo cholesterol
in & lipid raft ivaginate ard form caveolae. Caveclas
Gstach from the plasma membeans to form pinccytotie
vesicies

Cross section of smacth musds cells. Depanding on the sadion leval a certral
nudaus is observed in soms of the muscles ok

| Basallamina  Plasmamembrane densebody  Cavecla  Cyloplasmic denss body




idegsejtekbol (neuronok)
glia sejtekbol
impulzusok felvéetelére,
feldolgozasara és atalakitasara, ill
tovabbitasara.

mikrokornyezet
kotoszoveti funkcioit



NEURONOK

Structure of a neuron Receptor region Conductive region

A multipolar neuron has three :

major compenents: & soma or : Nm{

cell body, several dendrites, . l o\
and one axon, ;Lw .

'3-'4.~ > Direction of nerve
pey e 1 hilko - ;
: ? Axon hiliock imotee
\( B Node of
[, Ranvier

Nissl bodies

/
Dendritic
spine

Dendrites Myedn sheath Axon  Schwann cel Telodendron

Neurotubules  Golgi apparatus

Perikaryon
Dendritek
Axondomb
Axon

Niss! body {free
rbosomes and rough
endoplasmic reficulum)




NEURONOK

dendrite




GLIA SEJTEK

Astrocytes

Glial fibrillary
acidic protein
(GFAP)

BB Astrocytes are present in the CNS

They are branching cells with
cytoplasmic processes ending in
expansions called end-feet.

Tipusai:
Astrocytak
Oligodendrocytak
Schwann-sejtek
Ependyma sejtek

Microglia sejtek a P?ﬁfﬂ:f‘

B3 End-feet cover neurons (dendites
and cell bodies), the inner surface of the
pia mater, and every blood vessel of the
CNS.

B} Joined end-feet processes coating
the pia mater form collectively the glia
limitans (glial limiting membrane).

Perivascular

end-feet area Endothelial cell _ @ Basal lamin

The blood-brain barrier

In the CNS, capillaries are lined by continuous
endothelial cells linked by tight junctions.

Substances can reach the nervous fissue only by
crossing through the endothelial cells. However, water,
gases, and lipid-soluble molecules can diffuse across
endothelial cells.

Tight junctions between endothelial cells are the
main components of the blood-brain barrier.
Additional components are:

3 The basal lamina of the endothelial capillaries.

The tight junction Perfvascuk

is the main
astrocyte
component of the end-ieet

B The perivascular astrocyte end-feet. Bhood ek bamlor



sweat pore
dermal papilla
) sensory nerve ending
/i - for touch
stratum comeum\ o gl —
pigment layer : ' s Y %o - EPIDERMIS
stratum germinativum e [

stratum spinosum
stratum basale

arrector pili muscle

sebaceous gland
hair follicle

SUBCUTIS

sweat gland

pacinian corpuscle




free nerve endings
pain, heat, cold)

Krause end
bulbs (touch)

i)

root hair
plexus (touch)

Receptorok

epidermis

~
o

Meissner
corpuscles (touch)

Pacinian corpuscles
(pressure)

Ruffini endings
(pressure)



Vater-Pacini-féle tapintétest

Meissner- féle tapintotest



Bor - Hajas fejbOr

SGr: stratum granulosum, SC: stratum
Corneum, PL: stratum papillare, RL: stratum reticulare, AT: zsirszovet. HB: bulbus
D: ductus ' S

SG: glandula sebacea, HF: sz0rtiisz6









SCUBA
Computer

Diving Rollerblading  programming

Védd a borod!

KO0szonom a figyelmet!
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