Physiology 1


Exam 4 Review
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Structure of Arteries & VEINS
· Tunica Intima (Interna)

· Type of Epithelium: _____________________

· Basement Membrane

· _________ Elastic Lamina

· Tunica Media

· ______________ muscle

· _________ Elastic Lamina

· Tunica Externa

· _____________ & ____________ Fibers

Types of Arteries

· Elastic (aka: _____________) Arteries

· ____________ Diameter

· ____________ pressure (pressure reservoir)
· Greater amount of ___________ tissue

· Help propel blood during ventricular relaxation

· EXAMPLES:__________________________________________________

· Muscular (aka: ____________) arteries 

· Medium Diameter

· Smooth muscle constricts and dilates to control flow

· Have ________ layer of muscle in tunica media (THICKEST tunica media)

· Arterioles (aka: __________________ vessels)

· Key role in regulating ____________________

· Transport blood from ______________ to ____________

· Tunica media contains _______ layers of muscle

· Metarterioles

· Allow us to bypass capillary beds

· Do we need blood in these capillaries now?

· Allows flow for blood out of capillaries


Smooth muscle is innervated by the ______________________ division of the ANS!!!!

Aging of the Arteries

Atherosclerosis: ___________________________________________________________

Arteriosclerosis: ___________________________________________________________

VEINS

· Valves 

· Prevent backflow of blood, keep it moving toward heart

· Found in veins of 2mm diameter or greater

· ____________ than arteries of the same diameter

· Tunica Media has MORE / LESS muscle

· Lack internal & external ​​​​​_____________ lamina (therefore LESS elastic than arteries)
· Dominant Layer is __________________
· Hold _______________ volume

· Varicose Veins
· Caused be leaky ____________

· Allows backflow and pooling of blood

· Deeper Veins not susceptible because ____________________________________

· _____% of blood volume is in veins at rest (unstressed reservoir!!!)
· Venous Return

· Skeletal Muscle Pump – contraction of muscles moves blood toward heart

· Respirator Pump – Changes of pressure with inhalation moves blood
CAPILLARIES

· Continuous

· Few Gaps between cells, Continuous basement membrane

· Least Permeable

· Substances must move through cells via _____________________

· Places to find Continuous Capillaries: ______________________________________

· Fenestrated (fenestration means window)
· Many Pores between cells, Continuous basement membrane
· More Permeable

· Places to find Fenestrated Capillaries: ______________________________________

· Sinusoids (spongy)
· Large fenestrations between cells, incomplete (fenestrated) basement membrane
· More Permeable

· Places to find Sinusoid Capillaries: ______________________________________
· Dynamics of Capillary Exchange

· Filtration: Movement of fluid from __________ to ____________________

· Reabsorption: Movement of fluid from ____________________ to __________ 

· Starlings Law of the capillaries: Volume of reabsorbed is almost equal to volume that is filtered

· Blood Hydrostatic Pressure (BHP) – Promotes Filtration (+)

· Interstitial Fluid Hydrostatic Pressure (IFHP) – Promotes Reabsorption (-)

· Blood Colloid Osmotic Pressure (BCOP) – Promotes Reabsorption (-)

· Increases with dehydration

· Interstitial Fluid Osmotic Pressure (IFOP) – Promotes Filtration (+)

· Increases with drinking of pure water or liver damage

DRAW ARROWS and indicate (+) or (-) for filtration



BHP




BCOP




IFHP





IFOP

· Net Filtration Pressure = Total Filtration – Total Reabsorption

· NFP = (BHP + IFOP) – (BCOP+ IFHP)

· Be prepared to solve problems with this!
· Edema: 

· May result with excess _______________

· Due to  ↑   ↓  blood pressure   and    ↑   ↓  capillary permeability 

· May result with inadequate  _______________

· Due to  ↑   ↓  concentration of blood proteins causing ↑   ↓  BCOP
BLOOD PRESSURE
· Cardiac Output = Stroke volume x Heart rate

· Factors that influence CO: __________________________________________

· Blood Pressure Changes
· If Heart Rate increases, CO also increases, and BP   ↑   ↓  

· Water retention causes BP   ↑   ↓  

· Greatest drop in pressure occurs over _________________ which regulate flow
· Pulse Pressure = systolic pressure – diastolic pressure (Ratio of 3:2:1 for S:D:P)
· Mean Arterial Blood Pressure = diastolic BP + 1/3 (systolic BP – diastolic BP)
· MABP = CO x TPR      therefore       CO x TPR = DBP + 1/3(SBP – DBP)
· Be prepared to solve problems with this!
· Measuring Blood Pressure
· Korotkoff sounds indicate __________________ pressure
· Produced by turbulent flow in arteries
· End of Korotkoff sounds indicates__________________ pressure
· Orthostatic Hypotension
· Effect of gravity when standing, forces blood toward our ___________
· When you stand up after laying down there is a brief    ↑   ↓   in BP
HEMODYNAMICS

· Velocity of blood flow
· Greatest in _____________  (due to   ↑   ↓   cross sectional area)
· Least in ________________ (due to   ↑   ↓   cross sectional area)
· V = Q/A   where Q = __________ and A = _________________
· As vessel diameter    ↑   ↓    velocity of the fluid flow through the vessel decreases.
· Circulation time: ____________________________________________________
· Pressure, Flow, and Resistance
· Ohm’s Law:  Q= ΔP/R   where Q = __________, ΔP = __________, R = __________
· Magnitude of Q is DIRECTLY / INDIRECTLY proportional to ΔP
· Magnitude of Q is DIRECTLY / INDIRECTLY proportional to Resistance
· Resistance (TPR)
· Poiseulle’s Law R = 8ηl / (πr4)    where η = __________, l = __________, r = __________
· Viscosity is a liquid’s resistance to flow

· Doubling the length of the tube will increase the resistance ________ times

· Decreasing the radius of the tube 50% will increase the resistance ________ times
· Therefore we change the _________ to alter the resistance and flow!
· Changing the resistance in Series: Sum of the individual resistances

· Changing the resistance in Parallel: Sum of (resistances) -1
· Total resistance is less than any individual

· Adding resistances in parallel will DECREASE the overall resistance
· Flow

· Laminar Flow

· Streamlined

· Outermost layer moves ____________ innermost layer moves _______________
· Turbulent Flow

· Interrupted

· Normally found only in ​​​​​​​​_____________

· Reynold’s Number      NR= ρdv/η 

· ρ = __________, d = __________, v = __________, η = __________
· Higher number ( >3000) means turbulent flow
· If a value increases velocity, it will increase turbulence
· Axial Streaming: RBCs tend to collect toward the ______________ of the vessel lumen
· Shear Thinning: Apparent viscosity will    ↑   ↓    with increased velocity.
· Hematocrit: The percentage of a blood sample that is made of ________________
· Hematocrit is ________% lower in capillaries than in the rest of circulation
· If blood velocity or hematocrit is too high, we cannot exchange gasses efficiently
· Compliance (capacitance)
· The ability of a vessel to distend
· The higher the compliance the MORE / LESS volume a vessel can hold at a given pressure
· C = V/P
· VEINS / ARTERIES have the highest compliance
· DO NOT confuse this with elasticity (the ability of a vessel to stretch and REBOUND)
· VEINS / ARTERIES have the highest elasticity
· Laplace’s Law    P = T / r

· The Larger the radius, the greater the tension needed to reach a given pressure

· Regulation

· Local Control

· MOST of blood flow is controlled locally

· Cardiovascular Center – in __________________

· Carotid Sinus Reflex

· Baroreceptors in carotids trigger     ↑   ↓    in BP with applied pressure

· Controls BP of the ___________

· Aortic Reflex

· Baroreceptors in aorta trigger vagus nerve

· Will     ↑   ↓    BP when there is hypertension

· Will     ↑   ↓    BP when there is hypotension

· Controls ___________ BP

· Hormonal Regulation

· Epinephrine/Norepinephrine will    ↑   ↓    Heart rate

· ADH causes H20 reabsorption from kidneys, which will    ↑   ↓    blood volume

· ANP causes vasodialation and    ↑   ↓    BP
· RAA: Renin-Angiotensin-Aldosterone Mechanism (Activated with    ↑   ↓    BP)


PULMONARY CIRCULATION
· Arteries are ____________, _________________ and less __________________

· Resistance is    ↑   ↓    and BP is    ↑   ↓   
FETAL CIRCULATION

· Foramen Ovale

· Closes after birth to become ____________________

· Shortcut from _______________ to ________________

· Bypasses the ____________________

· Ductus Arteriosus

· Closes after birth to become ____________________

· Shortcut from _______________ to ________________

· Bypasses the ____________________

_____________


from Kidneys





_____________


from Liver





Angiotensin I





ACE





Angiotensin II





Adrenal Cortex to produce


___________________





Angiotensin Converting Enzyme


From Lungs and Body cells





Blood Vessel


Vaso-_______________





Triggers Kidneys to reabsorb Na+ and H20





   ↑   ↓    BP 





   ↑   ↓    BP 
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