Phys Midterm 3 Review
Renal System
Nephrons: 
· What the renal system is for
· Kidneys – filter blood via nephron, each nephron is involved
· Blood filters into the kidney multiple times, gets shit done
· Only filtration occurs in the nephron
· Know how blood is supplied/removed from the nephron
· Filtration always occurs from glomerular capillaries to the bowman’s capsule, unidirectional
· Each nephron has its own system of tubules
· Whatever is left over from collecting duct is excreted
· Know basic properties of tubules
· Distinguish between cortical and juxtamedullary nephrons 
· All nephron’s renal corpuscles are located in the cortex, and loops go through the medulla
· Know the order of blood flow to the kidney
· Know the order of where the filtrate travels to (the tubule sections)
· Know the barriers of filtration – podocytes, endothelial cells, basal lamina – they prevent large macromolecules from being filtered
Filtration
· Main component of blood being filtered is plasma – no blood cells
· Know the compounds that can be filtered, which purifies the blood and maintaining certain levels
· Know what’s reabsorbed where
· Majority of water reabsorbed is in the proximal tubule, as is most of the glucose
· Calculate net filtration pressure and what each force favors and represents
· PGC  TTBC promotes filtration 
· PBC and TTGC oppose filtration
GFR
· Measure of how functional your kidneys are
· Main forces dictating it are blood flow/pressure and glomerular capillary surface area and permeability of the renal corpuscle barrier – more area = more GFR
Fluid Dynamics
· Increase in diameter of afferent arteriole = increase in GFR
Regulating GFR – myogenic response
· Higher the BP, the more stretch in the vessels, leads to more contraction to lower blood pressure
· 
Tubuloglomerular Feedback – more likely to be asked about than myogenic response
· Detects NaCl levels in filtrate via macula densa cells in the distal convoluted tubule, directly dictating how much filtration must occur
· Passes through the afferent and efferent arteriole
· If NaCl levels are high, blood flow must be decrease, vice versa – changes the diameter of the appropriate arteriole
Calculating GFR – unlikely to calculate
· Closest to ideal substance is creatnine
· Passes through Bowman’s Space freely
· Not reabsorbed or secreted (only a little bit of creatnine is secreted)
Diabetes
· In a healthy person, all glucose is reabsorbed
· Know the difference between type 1 and 2
· High blood sugar is a symptom – all of the glucose can’t be reabsorbed – channels become too saturated – we have a finite number of glucose transporters and can’t handle a shit load of it
Tubule transport
· Reabsorption of water occurs in the collecting duct, proximal tubule, and descending loop
Transporters
· Unlikely to see a question directly about definition
· Really basic questions, know what they are
· Passive  transporters require a concentration gradient
· Active transporters – moves against a gradient
Filtration concentration
· Know when osmolarity increases and decreases
Water balance
· Drink more, absorb more, piss more
Hormones
· 3-4 questions
· What causes a hormone’s release
· Synthesis and storage
· All hormones will release into the blood
· Know what it does
· Know how it exerts its effects, e.x, ADH increases aquaporin II channels in the collecting duct
· Know which channels are regulated, what hormones can change them
Respiratory System
Skip 21,22,34,35,36
Respiratory Anatomy
· Alveoli are the most abundant structure
· Know conducting zone vs. respiratory zone
· Gas exchange occurs in capillaries
· Respiratory zone is the most important
Fick’s Law
· Rate of diffusion
· Know what will increase the rate of diffusion
Boyle’s Law
· Pressure is inversely related to volume
· Essentially explains inhalation and exhalation
Respiration muscles
· At rest and during exercise, the same muscles are used to inhale (diaphragm and external intercostals)
· Exhalation at rest requires no muscular activity
· During activity, you use obliques, abs, and internal intercostals
Transpulmonary pressures
· The pressure of the inside of the lung at rest – 760mmHg
· Keeps lung inflated
· The difference between pressure inside the lung and outside the lung
· Has to be positive or else you get a pneumothorax
· P. inside > P. outside
Pneumothorax
· An opening in the thoracic cavity causes an equalization of pressures

Lung Compliance
· Low elastin = high compliance
· Compliance is how easy your lungs inflate
· Surfactant – is a amphipathic phospholipid, water molecules at the surface of the alveoli attract to each other
· This attraction must be overcome for the lung to expand
· Hydrophilic portion of the surfactant faces the water layer, reducing the surface tension by eliminating adjacent attraction of water molecules, increasing compliance
Respiratory measures
· Know what they are and how to calculate
· Know how to calculate vital capacity – TLC = VC+RV
· Manipulate it
· Know what FEV – 1 and FVC is, what the ratio means – how much air you can breathe out compared to the total lung volume
· Healthy ratio is 80%
Respiratory diseases
· Know how they are classified and the effects on respiratory function
· Restrictive diseases FEV-1/ FVC ratio usually stays the same or slightly increase, values just get smaller
Gas exchange
· Know concentrations of co2 and o2 in systemic and pulmonary arteries and veins
· Pulmonary circulation = gas exchange in lungs only
Oxygen transport
· Oxygen bound to hemoglobin is biggest form of transport
· Hemoglobin has 4 protein subunits, each having a heme group
· Each hemoglobin structure can bind 4 oxygen  molecules
Carbon Dioxide Transport
· Most occurs in bicarbonate form
· 20% binds to hemoglobin at different spots than oxygen
· Know that chemical equation
· Carbonic anhydrase catalyzes the conversion to carbonic acid
· All muscles and tissues supply co2 to the blood via diffusion
· Any new co2 transferred to the blood turns into bicarbonate (forward reaction), and reversed back into co2 in the lungs (reverse reaction)
· Keep co2 low so diffusion always favors co2 in the blood
· This reaction occurs in the red blood cells
Oxygen dissociation curve
· Increase oxygen content increases hemoglobin saturation
Bohr Effect
· Shift to the left decreases in metabolic activity – more oxygen in blood
· Shift to the right increases metabolic activity (exercise) – decreased pH, increase in temperature
Erythropoeisis
· Production of red blood cells
· EPO releases it – erythropoietin
· Release is caused by low oxygen supply to the kidneys
· Occurs in bone marrow
Chemoreceptors
· Central chemoreceptors are located in the brainstem, sense H+ concentration changes in blood
· H+ must convert to co2 to cross the blood brain barrier to get into the blood then converts back
· Peripheral chemoreceptors
· Located in aortic arch and carotid sinus
· Activation of chemoreceptors changes rate and depth of respiration
· [bookmark: _GoBack]Increases tidal volume
