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Modulated by:
Soluble signaling factors

Extracellular matrix
Mechanical stimulation

Endothelial cells
Inflammation
Contractile response to small - Extensive ECM synthesis
molecular signals . Low expression of contractile
» High expression of contractile apparatus proteins
apparatus proteins . High RER content
Low RER content =

High proliferative index

* Low proliferative index - “Hill and valley” morphology in
Fusiformm morphology in culture culture



Contractile, Differentiated Synthetic, Dedifferentiated
Phenotype Phenotype

Phenotypic Continuum
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— > (™ Soluble factors

Cell-cell physical communication

' Adhesion
@ Insoluble ECM components
Mechanical effects

Contraction
Elongated, spindle-shaped morphology in culture "Hill and valley” morphology in culture
Contractile protein expression Protein expression for synthetic, proliferative,
Increased collagen types | and IV and migration functions
Decreased MMPs Decreased actin filaments
Increased TIMPs Increased secretory vesicles
Low proliferative rate Increased rates of proliferation and migration
Expression of « 181 and «781 integrins Increased ECM synthesis/degradation
High proliferative rate
Expression of a4 1 integrin
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Cdrdlac Musc.,le Structure
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Intercalated disks are anchoring e u W " B
- - -

structures containing gap junctions

Cardiac mauscle cells are
Ffaintly striated, branching,
mononucleated cells, which
comnmnect by means of
intercalated disks to formnnm =«
functional network.

 The action potential travels through
EERSERRR A T : all cells connected together fornming
nud g TR L : a functional syncytium in which cells
i T g function as o wnit.




From Upper Body To Upper Body

)

2 —— Arteries

Superior Vena Cava

Aorta

To Right Ling ~a £

Superior Node

Pulmonary Artery

\ To Left Lung

From Right Lung o From Left Lung

Pulmonary Veins/ ,
Pulmonary Veins

Atrioventricular

Node Left Atrium

Mitral (Bicuspid)

Right Atrium \Valve

Tricuspaid Valve Left Ventricle

Right Ventricle

Purkinje Fibers

Septum
Aorta

Inferior Vena Cav &
From Lower Bod To Lower Body




Figure 3.22b Hlslology of Muscle Tissue

Cardiac Muscle Tissue

LOCATION: Heart

FUNCTIONS: Circulates blood;
maintains blood (hydrostatic) pressure

Cells are short,
branched, and striated,
usually with a single
nucleus; cells are
interconnected by
intercalated discs.

"//Mm'”f r:yr Nuclei
Rl ™ ,’ f’m
-~ ‘.
Ty gt |
1| "’”‘M}w\w— h— card'ac e e
'“ (dddt ,”.uf,‘fuuﬁ” B e muscle
: ;. Iif cells
) oo TR
M — " ..nuulu:%m_ lﬂla’cdated 1
)l discs
— Striations

[ Cardiac Muscle Cells. Cardiac muscle cells differ from skeletal muscle fibers in
three major ways: size (cardiac muscle cells are smaller), organization (cardiac
muscle cells branch), and number of nuclei (a typical cardiac muscle cell has one
centrally placed nucleus). Both contain actin and myosin filaments in an organized

array that produces the striations seen in both types of muscle cell.
@ 2012 Pearson Education, Inc.
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