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Muscle and Cardiovascular Tissues
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Muscle tissue

• Striated
• Tubular, branched
• Uninucleated

fibers
• Involuntary

• Striated
• Tubular
• Multinucleated 

fibers
• Voluntary

• Non-striated
• Spindle-shaped
• Uninucleated fibers
• Voluntary

Presenter
Presentation Notes
There are 3 types of muscle tissue
For this course smooth muscle is less relevant
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Skeletal Muscle

Presenter
Presentation Notes
Connective tissue surrounding the muscle: 
From outside to inside: EpimysiumPerimysiumEndomysium
Tendon: Connects muscle to bone
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Cardiac Muscle

• Intercalated discs
• Sliding filament mechanisms
• Self-excitable or autorhythmic

Presenter
Presentation Notes
Cardiac muscle consists of individual heart muscle cells (cardiomyocytes) connected by intercalated discs to work as a single functional organ
Intercalated discs support synchronized contraction of cardiac tissue (They occur at the Z line of the sarcomere)
Fascia adherens, desmosomes, gap junctions
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Cardiac Muscle

• Intercalated discs
• Sliding filament mechanisms
• Self-excitable or autorhythmic

Presenter
Presentation Notes
1)Myosin cross bridge attaches to the actin myofilament
2) Working stroke- the myosin head pivoty and bends as it pulls on the acting filament, sliding it toward the M line
3)As new ATP attaches to the myosin head, the cross bridge detaches
4)As AT is slip into ADP and Pi, cocking of the myosin head occurs
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Cardiac Muscle

• Intercalated discs
• Sliding filament mechanisms
• Self-excitable or autorhythmic

Presenter
Presentation Notes
Due to a group of specialized cardiomyocytes (=cardiac muscle cells) in the walls of the heart that send signals to the heart muscle causing it to contract.
See next slide
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Electrical Conduction in the Heart

1) SA node 
Generates electrical signalAtria
contracts
2) AV node (AtriaVentricle)
Slows the electrical signal delay
3) Bundle of HIS
4) Bundle Branch
5) Purkinje Fibers
Acceleration through ventricles

Presenter
Presentation Notes
The cardiac conduction system controls the heart rate. The 5 main components of the cardiac conduction are: SA node, AV node, Bundle of HIS, Bundle of Branch and Purkinje Fibers
1)SA node = Sinoatrial node: 
The heart’s natural pacemaker: Generates the electrical signal
Consists of a cluster of cells in the upper part of the wall of the right atrium. 
2)AV node= atrioventricular node:
Cluster of cells in the center of the heart between atria and ventricles
Serves as a gate that slows the electrical current before the signal is allowed to pass down through to the ventricleDelay (ensures that atria has enough time to fully contract
Impulses are slowed down for a very short period, then continue down the conduction pathway via the bundle of His into the ventricles. 
The bundle of His divides into right and left bundle branches, to stimulate the right and left ventricles.
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ECG Signals

P: Atrial contraction
QRS: Contraction of the ventricles
T: Relaxation of the ventricles

Presenter
Presentation Notes
PS: You don't see the atrial repolarization on EKG because it's buried in the QRS complex (QRS complex dominates since there are far more ventricular cells than there are atrial cells. )
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Blood Composition

Presenter
Presentation Notes
Erythrocytes=Red blood cells
Leukocytes=White Blood cells
Granulocytes=Eosinophils, Basophils, Neutrophils
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Origin of the Blood Cells

Presenter
Presentation Notes
All the cellular elements of blood derive from the hematopoietic stem cells (HSCs) of the bone marrow
Those cells are pluripotent, as they can give rise to all the different types of blood cells
HSCs can differentiate into myeloid and lymphoid lineages that have more limited developmental potential
Myeloid progenitors give rise to Erythrocytes(=Red blood cells), platelets and granulocytes (=neutrophil,basophil,eosinophil) and monocytes
Lymphoid progenitors give rise to B and T cells (+Natural Killer Cells)
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Blood Circulation
 Arteries(O2-Rich): From heartBody
 Veins(O2-Poor): From BodyHeart

Exception: pulmonary artery

Presenter
Presentation Notes
Animation: Blood goes into the right atriumright ventricleLungLeft atriumLeft ventricleBody

The heart has two kinds of valves, atrioventricular(bicuspid valve=mitral and tricuspid valve) and semilunar valves(=Pulmonary and aortic valve)

Valves prevent the backflow of the blood
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 Diastole(=Filling phase)
 Systole(=Ejection phase)

Presenter
Presentation Notes
Phases of the heart:
1)Passive filling due to pressure gradient (blood goes into the atrium)
2)Atrium contract & Blood presses against the Atriventricular valves(AV)(Pressure in Atrium>Pressure in Ventricle)opening of the AVBlood goes to the ventricles
3)AV valves close
4)Blood presses against the semilunar-valves+Contraction of ventricle muscle(Pressure in Ventricle>Pressure in Aorta/Vena cava)Semilunar valves openBlood ejection
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Stroke volume, Ejection Fraction, Cardiac 
Output Stroke Volume: the volume of 

blood pumped from the left 
ventricle per beat.

Cardiac output: The volume of 
blood pumped from each 
ventricle per minute

Ejection Fraction: The 
percentage of blood that is 
pumped out of the ventricles with
each contraction.

Presenter
Presentation Notes
EDV= End-diastolic-volume = The volume of blood in the right and/or left ventricle at end filling
ESV= End-systolic-volume = The volume of blood in a ventricle at the end of contraction(systole)
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