Bio 336: Human Physiology 

Exam 2: Study Guide


	What are the top two chambers of the heart?
	1. Left atrium 

2. Right atrium

	What are the bottom two chambers of the heart?
	1. Left ventricle

2. Right ventricle

	Mitro-valve
	*Separates the left atrium from the left ventricle

*Not configured in three cusps

	Tricuspid valve
	*Separates the right atrium from the right ventricle

*Has 3 cusps w/serious overlap

*Overlapping cusps allow blood to flow through but not go backwards.

	The heart makes noise when valves __?__ but not when valves __?__
	1. close

2. open

	Aortic valve
	*Tricuspid 

*Opens at the left ventricle

	Pulmonary Artery
	*Comes out of the right ventricle

*Goes to the lungs

*Part of the pulmonary circuit

	Systemic circulation
	*Blood flow goes from aorta to cells 

*Oxygen goes to cells

*CO2 goes back to the heart

*Reenters the heart via the superior & inferior vena cava at the left atrium

	Pulmonary circulation
	*Blood flow goes from pulmonary artery

*Blood flow goes to lungs

*Reenters the heart via the pulmonary veins at the right atrium 

	Pulmonary veins bring blood from/to…
	Bring blood from lungs to the left atrium

	How many pulmonary veins are there?
	Four (located @ the top of the left atrium)

	Superior vena cava brings blood from/to…
	Brings blood from the head and the arms to the right atrium

	Inferior vena cava brings blood from/to…
	Brings blood from the trunk and lower body to the right atrium 

	What drives a person’s heart rate?
	The SA node (sino-atrial node) 

*AKA: the pacemaker of the human body

*generates action potential all by itself (it spontaneously depolarizes)

*SA node is variable

	What is NSR?
	“normal sinus rhythm”

	What are bradycardia and tachycardia?
	HR below 60bpm & HR more than 100bpm

	What are the two components of the AV valve?
	1. the Mitrovalve

2. the Tricuspid valve

	What are the two components of the Semi lunar valve? 
	1. the Aortic valve

2. the Pulmonary valve

	What are Gap Junctions?
	*Gaps between cardiac cells so that AP’s may spread across the atrium

*Makes atrium contract 

*Sends blood to the L. ventricle & R. ventricle through the mitrovalve & the tricuspid valve

	What is the concept of “venous return?”
	This means that blood in the veins is constantly returning to the heart (actually filling the ventricles 80% of the way before the atriums contract)

	What is the concept of “active filling?”
	This means that (since the ventricles are already filled to 80%), when the ventricles contract, they fill 100% with blood. 

	The atriums have what kind of contraction?
	Synchronous, meaning that the whole atrium doesn’t contract @ the same time (contractions are like a ripple ) )) ))) )))) etc

	What is AV node delay?
	This is a 1/10sec pause before action potential travels to the Bundle of His.

	What increases the conduction of AP through the heart (by 10 xs)? 
	Bundle of his ( bundle branches ( perkinje fibers (increase conduction speed to 10ms)

	The ventricles have what kind of contraction?
	Simultaneous, which generates a lot of pressure b/c ventricles need to pump blood out

	What is the pressure in each ventricle and atrium?
	*L. & R. atrium: p= 5torr (low b/c contractions aren’t simultaneous) 

*L. ventricle: p= 120torr (thicker wall)

*R. ventricle: p= 40torr 

	What is an “isovolumetric contraction?” 
	*AKA a “closed system”

*all 4 valves are closed 

*closed system b/c all is shut so there is no where for blood to go

	Describe the events occurring in S1. 
	*ventricle contraction starts

*closure of the mitro & tricuspid valve b/c of pressure of blood in ventricles

*IVC & aorta close 

*all 4 valves closed (closed system)

*heart contracts

*pressure increases to 120torr

*aortic & pulmonary valves open

*blood rushes out

	Why is the blood able to rush out after contraction? (Why do aorta and IVC open?)
	*normal pressure in aorta= 119torr

*normal pressure in IVC= 39torr

*when pressure in the ventricles increases to 120torr, these valves open to decrease pressure (by releasing the blood)

	What occurs at the S2?
	*this is the second sound in a heart beat

*it is produced after blood releases from the IVC and the aorta (pressure decrease)

*the sound is due to the closure of the semi lunar valves (aorta & IVC) 

	What is systole?
	Ventricle contraction

	What is diastole?
	Ventricle relaxation (@ rest)

	What are the two components of cardiac output?
	1. heart rate (beat/min)

2. stroke volume (mL/beat) 

	What is the average cardiac output in humans?
	~72b/m (x) 70mL/b = 5,000mL/min = 5L/min 

	Why do humans have a max heart rate?
	B/c as we age, the SA node loses the ability to produce rapid action potential.

	Can we change our cardiac output?
	Yes, b/c we can change our HR and change the force of the beats (stroke volume) based on what we are doing physically

	What is an “isoelectric line?”
	AKA a flat line on an ECG

	What does a P-wave tell you?
	That an AP has traveled across the atrium & the atrium has contracted

	What are the two events that occur during the QRS complex?
	1. ventricles are contracting

2. atriums are relaxing 

	Describe some of the reasons why the QRS complex looks as it does.
	*shows a big increase b/c of the size of the ventricles

*there is a thin spike b/c the contraction is very rapid 

	What is the length of time between the P-wave and the QRS complex?
	2.5 seconds 

*pause occurs b/c AP stays in the AV node

	What is occurring during the T-wave?
	Ventricular relaxation (repolarization) 

	List the 4 events on an ECG reading.
	1. Atrium contract

2. Ventricles contract & simultaneously…

3. Atrium relax

4. Ventricles relax

	Where should the two sounds be in the heart?
	*S1: closure of the AV valves

*S2: closure of the semi lunar valves

	What occurs in a condition with a heart murmur?
	*there are sounds produced between S1 & S2 or S2 and S1

*associated with valve problems 

	What are the two problems that occur with heart valves?
	1. Stenotic valve: it is too narrow so can’t open

2. Insufficient valve: there is a hole in the valve, so blood leaks out even when it is closed 

	Since there are two different problems associated w/valves… There are actually...
	8 problems that can occur b/c there are 4 of valves (each can have either problem)

	What is the most common valve with problems? 
	The mitro valve because this is the only bicuspid. 

	What are the two types of replacement valves, and what are their pros/cons?
	1. Mechanical valves: last longer but get blood clots easily

2. Biological valves: don’t last as long but don’t get clots b/c patients have to take cumadin for prevention

	The sound between S1 & S2 is …..
	Systolic

	The sound between S2 & S1 is…..
	Diastolic

	What is “stenosis?”
	This is the sound that blood makes while trying to flow through narrow valves (flow is obstructed). It occurs in stenotic valves.

	What is “laminar flow?”
	Unrestricted blood flow through vessels 

	When does sound occur in stenotic and insufficient valves?
	**Stenotic: sound occurs when valves are OPEN (b/c blood makes murmur while flowing through narrow valves)

**Insufficient: sound occurs when valves are CLOSED (b/c blood makes murmur while flow leaks out of holes)

	What is AV block, and what does this do to an ECG?
	*occurs when AV node loses the ability to conduct action potential

*ECG has a long flat line between P-wave and QRS complex 

	What is a bundle branch block, and what does this do to an ECG?
	*L. or R. bundle branch gets blocked

*ECG has one large & fast contraction and one small & slow contraction

*causes the S2 sound to split into two beats

	What are the three tunics of an artery?
	1. Tunica externa

2. Tunica media

3. Tunica intima (smooth muscle)

	What is vasoconstriction?
	When arteries become smaller in size.

	What is vasodilatation?
	When arteries become larger in size.

	Describe the composition of the tunica intima. 
	*One cell thick lining

*Made up of endothelium (smooth muscle)

	Describe the composition of capillaries.
	*Made up of endothelium lining 

*Gas & nutrient exchange occurs between cells & capillaries (this is why they’re thin)

*b/c they are so thin walled, they don’t change shape (constrict/dilate) 

	By what method to veins change shape?
	Vasoconstriction & vasodilatation

	What are “venous valves?”
	*AKA “flap valves”

*prevent blood from going backwards

*provide venous return

	Why do varicose veins occur?
	Damage to the flap valves, so blood pools in the veins (skin looks venous).

	Describe the concept of a “muscle pump.”
	*valves & veins are surrounded by muscle

*muscle contraction squeezes veins & valves to pump blood up to heart (v. return)

	How can venous return be increased?
	With antigravity suits. (bags that inflate around legs & stop blood from pooling down in the legs)

	What’s a cause of vasodilatation? 
	Heat

	What’s a cause of vasoconstriction?
	Cold

	What is “deep venous thrombosis?”
	When blood clots from in lower extremities b/c blood pools from not moving limbs

	Who was Stephen Hail?
	The 1st person to measure blood pressure (measured BP in a horse’s artery)

	Why is some pressure lost as blood flows?
	b/c blood flows from high pressure to low

	What maintains flow?
	*The blood pressure gradient 

*This is high in arteries & low in capillaries

*Really low in veins (they have a muscle pump, so they don’t need high pressure)

	What occurs with a “hemorrhagic stroke?”
	An artery ruptures in the brain

	What occurs with a “thrombotic stroke?”
	There is a blood clot

	Describe the concepts of Ohm’s law.
	Pressure = flow (x) resistance

*resistance is inversely proportionate to the radius to the 4th power (i.e. as a tube gets bigger, resistance gets smaller)

	What is “hypertension?”
	AKA high blood pressure

*systolic BP > 160mmHg

*diastolic BP > 100mmHg

	How can we reduce high blood pressure?
	Decrease flow or decrease resistance

	What is the equation for cardiac output (flow)?
	Heart rate (x) Stroke volume = flow

HR (x) SV = Q

	What is the total peripheral resistance?
	The size of all the blood vessels.

	What are Beta blockers and what do they do?
	*Medication that decrease blood flow

*block the SA node to slow action potential

*Results: decrease HR, decrease flow, decrease blood pressure 

	What are Ca++ blockers and what do they do?
	*Medication that decrease resistance

*block Ca from entering tunica media

*smooth muscle in vessels can’t contract

*Results: blood vessels relax, decrease BP

	What is hypotension & why does this occur?
	BP= too low b/c vessels are too dilated, so there is not enough pressure sending blood to the heart.

	What are the two components of blood?
	Plasma & red blood cells (RBC)

	What does hematocrit mean?
	The % of blood made up of RBC 

	What is anemia?
	When RBC count falls below 35% b/c of iron deficiency, so blood can’t make Heme units (causes lack of O2 to cells, fatigue). 

	What is phlysythemia?
	When RBC count is above 60% b/c of living @ high altitude (blood clots-> death)

	What are NOT in a RBC?
	Mitochondria & nuclei

	What IS in a RBC?
	Hemoglobin (a tetramer b/c it is 4 proteins) 

	Where are RBC formed?
	In red bone marrow

	What is a Heme unit?
	An iron ring that each protein has (each can bind 4 oxygen molecules.

	What are the results of the (tx) chemo?
	Causes loss of red bone marrow (leads to anemia) 

	What is the treatment for this?
	Procrit, which has EPO that stimulated red bone marrow to produce RBC.

	What are the 3 components of plasma?
	90% water, 7% protins (plasma proteins), & 3% ions (Na, K, Ca, etc.)

	What are the two compartments of extracellular fluid?
	1. Interstitial fluid 

2. Plasma 

	Why don’t cells need to fit perfectly together?
	b/c there is interstitial fluid in the spaces

	What is the BP in a capillary?
	40mmHg 

	Capillaries are thin so….
	Some fluid leaks out (they are permeable and full of pressure)

	What is edema?
	AKA swelling (fluid accumulation in the interstitial space)

	What is osmosis?
	The movement of H2O across a semi-permeable membrane.

	Describe the need for plasma proteins.
	They are impermeable to the capillary membrane, so they cause a 25mmHg pressure to draw H2O back into capillaries.

	Describe the two sides of a capillary.
	1. Arterial side: BF forces more H2O out than can be brought back through osmosis

2. Venous side: BF doesn’t force enough H2O out & osmosis can bring H2O back in

	What are “Starling forces?”
	BP brings H2O out (15mmHg) but osmosis brings H2O back in (15mmHg) 

**So there is EQUAL pressure when plasma enters the venous capillary

	Why is hydrostatic pressure balanced?
	b/c of the OSMOTIC force (starling force)

	What are the 5 ways to cause edema?

**Describe why edema occurs in each.
	1. decrease plasma proteins: swelling in tissues b/c excess osmosis from capillaries 

2. increase BP (forces more H2O out than osmosis can bring back in)

3. increase membrane permeability (release of histamine from damaged tissues lets too much H2O leak out)

4. decrease venous return (too much pressure in venous capillary; i.e. in pregnancy, baby head blocks IVC)

5. block lymphatic duct (1% of fluid can’t be brought back in; very slow edema)

	What is a filariasis?
	A parasite in mosquitoes that lodges itself in the lymphatic duct. Causes elephantiasis (b/c there is 1% of fluid left in interstitial fluid) swelling occurs after many years.

	What is anaphylactic shock? 
	When all cells in the body produce histamine & every capillary is permeable. The whole body is endemic & person can’t breath (cardiac output     ; BP      

	What is the result of shock?
	LOW blood pressure b/c fluid can’t return to the heart.

	What is the (tx) for shock?
	EPI pins: contain epinephrine that        HR b/c it causes tunica media in blood vessels to constrict resulting in        blood pressure

	What are lymphatic ducts?
	Capillaries that link back to venous return. These collect 1% of the fluid in intersitial space & brings it back to SVC.

	What are the 3 components of the pulmonary circuit?
	Trachea, R & L bronchi, bronchioles (two sets)

	Describe the bronchiole sets.
	*1-16: Conducting bronchioles- composed of smooth muscle & act as gutters to get air from environment to respiratory system.

*17-23: Aveoli- air/gas exchange w/capill.

	What is external respiration?
	*Inspiration: air from environ. ( aveoli

*Expiration: air from aveoli ( environ.

	Describe Boyle’s Law.
	Pressure is inversely related to volume. 

P = alpha(1/vol) 

	What is lung tissue made of?
	Elastin

	What is the purpose of the ribs?
	To provide an outward force for the chest wall.

	Why is there negative pressure in the intrapleural space?
	*the lungs want to collapse b/c of elasticity

*the chest wall wants to expand

*this creates a vaccume &       volume in the intrapleural space (vaccume = -P)

*-P draws lungs out to prevent collapse

	Pressure in the intrapleural space =?
	P = -5mmHg

	What is the lining around the pleural cavity?
	Parietal pleura

	What is the lining around the lungs?
	Visceral pleura

	What separates the L & R lungs?
	The mediastinum 

	What is an external pheumothorax?
	Rupture to the chest wall (p= 760mmHg) 

*air rushes into intrapleural space

*lungs collapse b/c chest wall springs out

	What is an internal pheumothorax?
	Rupture to the lungs 

*air rushes out of the lungs

*lungs collpase & chest wall springs out

	What is intrapulmonary pressure?
	The pressure inside the lungs

	What is intrapleural pressure?
	The pressure inside the intrapleural space

	What is “pleuracy?”
	A bacterial infection of the pleural lining causes pleural coverings to swell & rub on each other (very painful).

	Describe the functions of the Phrenic nerve as it relates to inspiration.
	*innervates the diaphram

*sends AP to diaphram to contract (pull    )

*lungs pull out b/c of –P = vaccume

*P in lungs decreases to 750mmHg

*air rushes from      P(  P (env(lungs) until P in lungs = 760mmHg

	What can the pressure NEVER be in the lungs?
	P can not = 760mmHg b/c lungs would collapse & chest wall would spring out.

	What is intubation & when is it used?
	When a tube is slid into the trachea to allow air to be pumped into the lungs. Used in surgery when chest wall is cut open. 

	What is a chest tube?
	Sharp metal rod that surrounds a tube. Used to puncture through between ribs (into intrapleural space) to pump air from space (recreates vaccume). Used to uncollapse lungs & pull in chest wall.

	What is a hemothorax?
	Blood in the intrapleural space.

	What is respiratory rate?
	Rate of breaths per min. (~12 breaths/min)

	What is title volume?
	The amount of mL of air that is breathed per breath. (~500mL air/breath)

	What is minute ventilation?
	The amt. of mL of air breathed per min.

(Title volume (x) Respiratory rate = MV)

500mL/b (x) 12b/min = 6L/min 

	What is the law of partial pressure?
	Air = 760mmHg (Ptotal for all gases) 

pO2= 29.9%, pCO2= .04%, pN2=79%

	What is concept of title breathing & what are the pros/cons?
	Humans breath through the same hole, so the air is circulated.

*Benefit: less dehydration b/c we can save more water

*Disadvantage: pO2 is lower in aveoli so there isn’t max O2 exchange to tissues

	Describe Fick’s law of diffusion.
	There are 3 things that affect diffusion:

1. change in pressure = ∆P

2. cross-sectional area = CSA

3. distance gas moves = L

(D alpha ∆PCSA/L)

	Why is gas exchange in the lungs a good system?
	B/c diffusion rate is fast… b/c CSA is very large & L is very small.

	What is A.B.G.?
	Arterial Blood Gas (found by measuring pO2 in blood after it passes the aveoli)

	What is R.V.?
	Residual Volume (amount of air left in the lungs after a breath)

	What is pulmonary edema & what are its affects?
	Fluid accumulation between capillaries & aveoli.      L between aveoli & capillary,      diffusion of gases. 

	How is pulmonary edema found?
	If ABG of pO2 is less than 100mmHg (tx is to increase pO2 w/supplemental O2).

	What happens in the phenomenon emphysema?
	Aveoli lose elastic tissue & there is less CSA (less diffusion). Tx is to increase diffusion w/supplemental O2. Big problem is chest bulges out b/c lungs don’t have elasticity & don’t want to collapse, so chest wall pulls them out. 

	What is the affect of altitude?
	pO2 still=  20.9% but pressure decreases to 250mmHg. Causes pO2=50mmHg in aveoli & 40mmHg in capillary. Causes low pO2 to diffuse to tissues. 
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