LUCRAREA PRACICA NR. 12

TESUTUL MUSCULAR STRIAT CARDIAC
TESUTUL MUSCULAR NETED

MG 12.2020



TESUTUL MUSCULAR STRIAT CARDIAC

Tesutul muscular — *
cardiac este format din fibore
musculare striate jonctionate
intre ele prin discuri
Intercalare.
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TESUTUL MUSCULAR STRIAT CARDIAC

Dupa aspectul histologic si functia
pe care o0 Indeplinesc, celulele
musculare cardiace se clasifica n:

- celule miocardice propriu-zise,
celule lucratoare care intra n structura
muschiului cardiac;

- celule nodale, celule excito-
conductoare care formeaza tesutul
nodal al cordului.




TESUTUL MUSCULAR STRIAT CARDIAC

Miocardocitele lucratoare:
e celule cilindrice;

* prezinta extremitatile ramificate;

* diametrul de 15-30 um;

* lungimea de 50-130 pm;

* Structura:
* sarcolema
* sarcoplasma;

e nucleu unic, rar fiind T1ntalnite
miocardocite binucleate.




TESUTUL MUSCULAR STRIAT CARDIAC

Fibroblast

Miocardocitele lucrdatoare: Collagen Capillary

e sarcolema cu trei componente:
» plasmalema;
» lama bazala,;
> Iama reticularé' A Longitudinal section of cardiac .
° sarcoplasmé CuU: muscle. 120x. HE. i il ol -
» organite celulare comune;

» organite celulare specifice: miofibrile
formate din miofilamente subtiri de
actind si miofilamente groase de
miozina, dispuse in sarcomere; Tansversellle

Sarcoplasmic reticulum (SR)

= P
» mioglobina, ‘
» Incluziuni: granule de glicogen, lipide, Zband

Mitochondrion Thick

lipofuscina. o ol
e nucleu unic (rar fiind Tntalnite miocardocite i Thi
binucleate), ovalar, central, normocrom. | Hamert

Gap junction Transverse (T) tubule

Intercellular space

Sarcoplasm

Costamere
Myofibril

Lipid

Dupa Frank Netter, Netter’'s Essential Histology, Second Edition, 2013



Sarcoplasma

: g - | Miocardocit
perinucleard ~ i | i 1! | s binucleat
ST T
Striatii | b ‘ .
transversale . Disc
intercalar
Nucleu
central Miocardocite
ramificate
Disc
intercalar Iesut _
conjunctiv
Miocardocite
ramificate Endomisium
Sarcoplasma
perinucleara
Miofibrile

Tesut striat cardiac. Miocard. Sectiune longitudinala si transversald. Col. H. E.

Dupa diFIORE’S ATLAS OF HISTOLOGY WITH FUNCTIONAL CORRELATIONS, 12th Edition, 2012



Tesut striat
cardiac.
Miocard.
Sectiune

longitudinala
Col. H. E.
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Tesut striat
cardiac.
Miocard.
Sectiune

transversala
Col. H. E.
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Tesut striat
cardiac.
Miocard.
Sectiune

transversala
Col. H. E.




Tesut striat
cardiac.
Miocard.
Sectiune

longitudinala
Col. H. E.




Discurile intercalare
reprezintd jonctiuni intercelulare
complexe, prezente intre capetele
miocardocitelor.

Doua discuri intercalare
adiacente delimiteaza o celula
miocardica.

In microscopia fotonica, in
coloratii uzuale, apar ca niste e
striatii slab acidofile dispuse de la T
un miocardocit la altul, la intervale
relativ regulate. i

Tesut striat cardiac. Miocard. Sectiune longitudinala Col. H. E.



Tesut striat
cardiac. Miocard.
Sectiune
longitudinala Col.
Tricromic Masson




Imunomarcaj
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Miocardocitele cardionectoare
formeaza sistemul excito-conductor,
care cuprinde urmatoarele structuri:
» nodulul sino-atrial (Keith-Flack).
» nodulul atrio-ventricular (Aschoff-

Tawara).
» fasciculul atrioventricular Hiss.
» celulele Purkinje.

Sistemul excito-conductor este

format din trei tipuri de celule diferite:

o celulele P,
o celuleleT,
 celulele Purkinje.

poVoalin s TRAGIEIS D ow
Tesut striat cardiac. Sectiune transversala.
Cord. Col. H. E.



Miocardocite in

sectiune oblica v\ g

° 9 9
‘ Miocardocite in
k< . v
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Disc intercalar —_ S .
A3 N
' 4 Nuclei de miocardocite
Miocardocite in
. e | o
sectiune longitudinala ~N
“Magy > g — Capilar
| 8 Fibroblast
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Schita. Tesut striat cardiac. Miocard. Sectiune longitudinala si transversala. Col. H. E.

Dupa SHU-XIN ZHANG, AN ATLAS OF HISTOLOGY, 1999



1 Nucleus of
cardiac fiber

2 A band (dark band)

3 Branching of
~ cardiac fibers

> 4 Fibroblasts in
endomysium

5 Z lines on | bands

- 6 Perinuclear
sarcoplasm

1 Intercalated
discs



Tesut muscular
striat de tip cardiac
— Col Hematoxilina

ferica Heidenhain
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Imunomarcaj cu anticorpul anti-CD34 - celulele endoteliale ale capilarelor de sange



TESUTUL MUSCULAR NETED

Jonctiune gap

Este alcatuit din celule
musculare uninucleate denumite
miocite care, spre deosebire de cele
striate, nu prezinta striatii
transversale.

Fibra musculara neteda, sau
miocitul, are aspect alungit, fusiform,
cu partea centrala mai ingrosata si
capetele efilate. Este formata din 3
componente:

* nucleu
* sarcolema |
* sarcoplasma Nodoritate

Fibra nervoasa

Dupa Gongchao Yang, M.D., Atlas of Histology with Functional and Clinical Correlations, First
Edition, 2011



TESUTUL MUSCULAR NETED

i Sy R
Miocitul este format din 3 componente: == = =
« nucleu: ovalar, situat central; — == : =
«  sarcolema formata din: = = —
= plasmalemd  (sarcolema  propriu-zisd), o0 -~ - : G = = | - *
membrana trilaminata, lipoproteica. = = ==" === e = ;
= lama bazala sau membrana bazala, — — === E 2
« sarcoplasma, care prezinta: : | = et — |
" 0 zond centrald, cu aspect fin granular s === === == == == = =
microscopia optica, in care se gaseste cea mai -~ = = -
mare parte a organitelor comune e = = e e e o
= 0 zond perifericd, cu aspect fibrilar, n care- = — =+ ——— = = = =
domind aparatul contractil (filamente subtiri de -~~~ — . = - = =~~~ =
actina si filamente groase de miozind). = —
ST -. 2 e, \:;;‘ = ~

Tesut muscular neted. Sectiune longitudinala. Col. H. E.
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Strat circular
intern

Strat longitudinal
extern

Tesut muscular neted. Sectrune longitudinala si transversal.

Perete de intestin subtire. Col. H.E.

Dupa diFIORE’S ATLAS OF HISTOLOGY WITH FUNCTIONAL CORRELATIONS, 12th Edition, 2012



Tesut muscular neted.
Coloratie Hematoxilina

Eozina
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Tesut muscular neted.
Coloratie Hematoxilina Eozina




Tesut muscular neted.
Coloratie Hematoxilina

Eozina




Tesut muscular
neted.
Imunomarcaj cu
anticorpul anti-a
Smooth Muscle Actin
(aSMA)




Tesutul muscular neted se gaseste 1n:

e peretele tubului digestiv (din 1/3
mijlocie a esofagului pana la anus),

e peretii arborelui traheobronsic,

e caile urinare extrarenale,

e peretele tractului genital feminin si
masculin,

e tunica medie a vaselor,

e peretele cailor biliare,

e peretii canalelor mari ale glandelor
CU secretie externa,

e stroma prostatel,

e iris si corpul ciliar,

e capsula splinei etc.

Tesut muscular neted. Perete arterial.
Sectiune transversala Col. ORCEINA
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Tesut muscular neted
— tunica medie

(musculara) arteriala.

Imunomarcaj cu
anticorpul anti-a
Smooth Muscle Actin
(aSMA)




Tesut muscular
neted — vena.
Coloratie
Hematoxilina

Eozina




Tesut muscular neted

— tunica medie
(musculara) ey
Vena. &
Miocite

'
(celule miometriale) B‘\’,’
Imunomarcaj cu SN
anticorpul anti-a ?3"‘.:: :
Smooth Muscle Actin

(aSMA)

\




Tesut muscular neted
— tunica medie
(musculara)
vena.
Miocite
(celule miometriale)
Imunomarcaj cu
anticorpul anti-a
Smooth Muscle Actin
(aSMA)




Tesut muscular neted
— tunica medie
(musculara)
vena.

Miocite SR
(celule miometriale) o
Imunomarcajcu
anticorpul anti-a
Smooth Muscle Actin
(aSMA)
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Schita. Tesut muscular neted. Sectiune longitudinala si transversala. Musculara intestinala.Col. H. E.

Dupa SHU-XIN ZHANG, AN ATLAS OF HISTOLOGY, 1999



Smooth muscle
fibers (1.s.)

Nuclei of muscle
fibers

Connective
tissue

Venule

Smooth muscle
fibers (t.s.)




Schita. Tesut muscular neted. Sectiune longitudinala si transversala. Col. H. E.
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(a) Tesut muscular striat scheletic
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(b) Tesut muscular striat cardiac (c) Tesut muscular neted

Dupa Anthony L. Mescher, Junqueira’s Basic Histology Text And Atlas, 15th Ed., 2018
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Tesut muscular striat scheletic. Tesut striat cardiac.
Sectiune transversala Col. H. E. Sectiune transversala Col. H. E.
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Tesut muscular striat scheletic. Tesut striat cardiac.
Sectiune longitudinald Col. H. E. Sectiune longitudinala Col. H. E.



_ Tesut muscular striat scheletic Tesut muscular striat cardiac Tesut muscular neted

Striatii transversale Da Da Nu

Lunga, cilindrica, neramificata  Scurta, ramificata, anastomozata Scurta, fusiforma
m Multipli, situati periferic Unic, situat central Unic, situat central
Jonctiuni intercelulare Nu Discuri intercalare Jonctiuni gap

Bine dezvoltat Bine dezvoltat Nu

Foarte bine dezvoltat, prezinta  Bine dezvoltat, prezinta cisterne
cirsterne terminale MICi

Regenerare Da, celule satelite Nu Da, mitoza

Spontana; sistem pacemaker; . . ,
. _ . Spontana; controlata de sistemul
controlata de sistemul nervos si

nervos , nervos si hormoni
hormoni

Reticul sarcoplasmic

Prezent, dar slab dezvoltat

. Initiata de potentialul de actiune
Contractie

Control involuntar al diametrelor
vaselor de sange, peristalticii
intestinale, contractiilor uterine
in timpul travaliului, diametrelor
cailor aeriene si altele.

Contractii ritmice involuntare;
pompeaza sange catre muschi si
organe; controlata de factori
fiziologici si emotionali

Miscari voluntare are membrelor,
Functie principala degetelor, fetei, limbii si a altor
muschi

Dupd Dongmei Cui, M.S., Atlas of Histology with Functional and Clinical Correlations, First Edition, 2011



Motor neuron

Epimysium

Perimysium
~Je% :
(1Y) | |Fascicle
VL)
Endomysium
it «4 Sarcolemma

Sarcoplasmic
reticulum  Filaments
Skeletal muscle

Motor neuron
Capillaries

Muscle fiber Myofibril

Intercalated Capillaries

Myofibrils

Filaments

Sarcoplasmic
reticulum

Transverse
tubule

Nucleus

Gap
junctions

Mitochondria

Mitochondria

Nucleus

Dupa diFIORE’S ATLAS OF HISTOLOGY WITH FUNCTIONAL CORRELATIONS, 12th

Edition, 2012

Skeletal Muscle

Cardiac Muscle

Smooth Muscle

Fibers

Single multinucleated cells

Aligned cells in branching
arrangement

Single small, closely packed fusiform
cells

Cell/fiber shape and

Cylindrical, 10-100 pm diameter,

Cylindrical, 10-20 um diameter,

Fusiform, diameter 0.2-10 pm, length

size many cm long 50-100 pm long 50-200 pm

Striations Present Present Absent

Location of nuclei Peripheral, adjacent to sarcolemma  Central Central, at widest part of cell
T tubules Center of triads at Al junctions In dyads at Z discs Absent; caveolae may be

functionally similar

Sarcoplasmic
reticulum (SR)

Well-developed, with two terminal
cisterns per sarcomere in triads with

T tubule

Less well-developed, one small
terminal cistern per sarcomere in
dyad with T tubule

Irregular smooth ER without
distinctive organization

Special structural
features

Very well-organized sarcomeres, SR,
and transverse tubule system

Intercalated discs joining cell, with
many adherent and gap junctions

Gap junctions, caveolae, dense
bodies

Control of
contraction

Troponin C binds Ca*, moving

tropomyosin and exposing actin for
myosin binding

Similar to that of skeletal muscle

Actin-myosin binding occurs with
myosin phosphorylation by MLCK
triggered when calmodulin binds
ca2+

Connective tissue
organization

Endomysium, perimysium, and
epimysium

Endomysium; subendocardial and
subpericardial CT layers

Endomysium and less-organized CT
sheaths

Major locations

Skeletal muscles, tongue,
diaphragm, eyes, and upper
esophagus

Heart

Blood vessels, digestive and
respiratory tracts, uterus, bladder,
and other organs

Key function Voluntary movements Automatic (involuntary) pumping  Involuntary movements
of blood
Efferent innervation ~ Motor Autonomic Autonomic

Contractions

All-or-none, triggered at motor end
plates

All-or-none, intrinsic (beginning at
nodes of conducting fibers)

Partial, slow, often spontaneous,
wavelike and rhythmic

Cell response to Hypertrophy (increase in fiber size) ~ Hypertrophy Hypertrophy and hyperplasia
increased load (increase in cell/fiber number)
Capacity for Limited, involving satellite cells Very poor Good, involving mitotic activity of

regeneration

mainly

muscle cells

Dupa Anthony L. Mescher, Junqueira’s Basic
Histology Text And Atlas, 15th Ed., 2018



Preparate demonstrative:

Tesut muscular striat de tip cardiac. Miocard. Cord. Sectiune longitudinala si
transversala. Col. H. E.

Tesut muscular neted. Vezica urinara. Col. H. E.

Tesut muscular neted. Artera de tip muscular. Col. H. E.

Tesut muscular neted. Vena. Col. H. E.

Tesut muscular neted. Tunica musculara a stomacului. Col. H. E.

Preparate de desenat:

Tesut muscular striat de tip cardiac. Miocard. Sectiune longitudinala si
transversala. Col. H. E.
Tesut muscular neted. Intestin. Sectiune longitudinala si transversala. Col. H. E.
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