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Description


MEDPRIME REVIEW CENTER BAGUIO CITY Review Questions for Discussion on Physiology Dr. Leandro Vila, MD, FPSA, FPSP, MSc 1. Osmotic pressure can be estimated by which of the following equation? NERNST EQUATION – Computation for RMP (an ion) GOLDMAN’S EQUATION – Computation of RMP / Action Potential (several ions) GIBBS-DONNAN EQUATION – For Osmosis (all ions) - VAN HOFT’S EQUATION: Consideration: only the protein (plasma oncotic pressure / colloid oncotic pressure) HENDERSON-HASSELBALCH EQUATION – For Acid base balance Homeostasis – it is a state wherein there is steady state but not EQUILIBRIUM * How many transport systems are there? 3 (Active, Passive and Vesicular) Types of Passive: Diffusion, Osmosis, Filtration Types of Active: Primary and Secondary Primary Transport: Both ions go against their gradient (Mitochondria) Secondary Transport: One ion goes against its gradient and one ion goes with its gradient (Energy comes from the ion long the gradient) * Osmotic pressure: Transport process to maintain homeostasis Diffusion: transport of solutes from high solute concentration to lower solute concentration driven by kinetic energy (Brownian movement) with or without a memrbrane Osmosis: movement of water from less solute concentration to an area of higher of solute concentration driven by osmotic pressure through a permeable membrane Osmotic pressure: Power to retain (prevent fluxes of water) 2. Which of the following types of channels is open in a polarized state of cell membrane? VOLTAGE GATED CHANNEL LEAK CHANNEL Polarized state: Resting membrane potential (Increase: More negative  hyperpolarizing) (Decrease: Less negative  depolarizing) * How many channels are there in the cell membrane? Gated channels Voltage gated channels Ligand gated channels Non-gated channels * Potassium: Intracellular cation * Sodium: Extracellular cation What maintains resting membrane potential? 1. Leak potassium channels 2. NA-K ATPase pump 3. Semi-permeability/ selective permeability of membrane 4. Unequal distribution of ions 3. Which of the following is a correct statement? VOLTAGE GATED CHANNELS ARE OPENED WHEN THERE IS A REVERSAL OF MEMBRANE POLARITY TO POSITIVE B. Non-gated channels do not close even with changes of potential is reached C. Ligand gated channels open only if there is presence of ligand only



* 300 mOsm = PLRS regardless of the brand * Using hypertonic solutions together with oxytocin in pregnant patients would increase the potency of the Oxytocin * Using 0.3% NaCl in pediatric patients would cause red blood cells of the patient to burst  jaundice  misdiagnosis of pediatric jaundice * Using hypertonic blood vessels in surgical patients, it will attract water into the blood vessel to increase blood volume  venous return  end diastolic volume  stroke volume  cardiac output  blood pressure *Increasing the Cardiac output would increase a patient’s SYSTOLIC pressure 6. Increasing which one of the following will decrease diffusion rate? SURFACE AREA OF DIFFUSION - increase THICKNESS OF A MEMBRANE TEMPERATURE – not in the equation CONCENTRATION GRADIENT - increase * Fick’s Law Diffusion rate = Difference of concentration (Diffusion coefficient) (Surface area) (Square root of molecular weight) (Thickness/Distance) 7. Transport of vesicles from the soma to the nerve endings Orthodromic transmission (Anterograde) Retrograde transport Antidromic transmission (Retrograde) Anterograde transport Transmission – CONDUCTION Transport – TRANSPORT with use of VEHICLE or CARRIER KInesin – filament required to carry vesicle in anterograde transport Dynein – filament required to carry vesicles in retrograde transport 8. Saltatory conduction along the axon is possible because of NUMEROUS SODIUM CHANNELS IN THE NODES OF RANVIER *Most of sodium channels are located at the Nodes of Ranvier * 2nd most abundant area for sodium channels is at the Axon hillock * Schmidt and Lanterman is just an extension of the cytoplasm of the Schwann cell * Oligodendrocyte – myelinization of the CNS * Schwann cells – only myelinate a segment of an axon 9. Potassium efflux occurs during which phase of action potential? DEPOLARIZATION opening of Sodium voltage gated channel REPOLARIZATION opening of Potassium voltage gated channel BOTH Why both? Because of the previously discussed leak potassium channel that did not close in any part of the phases of action potential 10. Which of the following elicits spatial summation? SIMULTANEOUS ARRIVAL OF STIMULUS INTENSITIES AT THE NERVE



5. A patient suffering from hypotonic dehydration was given 0.45% Saline solution. You would expect that erythrocytes will SWELL



SPATIAL SUMMATION  Simultaneous stimulation by several presynaptic neurons TEMPORAL SUMMATION  High frequency stimulation by one presynaptic neuron 1. Tetanus – does not allow the muscle to completely relax 2. Treppe – Stair casing phenomenon, allow patient to relax but immediately gives stimuli at point of relaxation



* PLRS is nearer to the body’s osmolality compared to PNSS (285295 mOsm/L)



Local potential – capable of SUMMATION 1. Neuromuscular junction: End plate potential



4. Which among the passive transports requires a carrier? FACILITATED DIFFUSION
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2. In between neurons: Synaptic potential 3. in between gap junctions: Electrotonic potential 4. Receptor: Receptor or generator potential * Spike potential – an action potential on the smooth muscle on the GIT (only action potential that has a name) 11. Release of neurotransmitter from the synaptic vesicles requires which ion? CALCIUM * Localized seizure in Hypocalcemia? - Calcium inhibits sodium channels  no action potential - If there is no calcium  sodium channels are uninhibited  seizures 12. Part of the vesicular soluble NSF receptor protein SYNAPTOBREVIN (VAMP) – Best answer!! Bind T to its T SNARe’s (Calcium will zip the T with the T SNARE’s)



0.5mv – no response 1mv – there is a response 1.5mv – there is a higher response as before 2.0mv – there is an even higher response than before 2.5mv – there is an even higher response than before 3.0mv – there is the same response as the 2.5mv 3.5mv – there is the same response as the 2.5mv * Quantal summation is seen at the 1mv to 2.0mv * Maximum Response is seen at the 2.5mv * Supramaximal response is seen at 3.0 to 3.5mv * Sub threshold – unable to reach a response * Threshold – needed to elicit a response * Recruitment – the principle in Quantal Summation 17. Acetylcholine is removed from the neuromuscular junction ENZYMATIC DEGRADATION BY ACETYL CHOLINESTERASE



SYNAPTOTAGMIN Calcium will bind with Synaptotagmin (Calcium sensor or binding site) T SNARe’s SNAP 25 and SYNTAXIN – found in the membrane of the terminal ending 13. Which of the following shortens during skeletal muscular contraction I BAND and SARCOMERE SARCOMERE is best answer because the question is a general question If question is What band shortens? Answer is I band



* Most neurotransmitters are mostly removed by reuptake by the presynaptic then by the post synaptic then by the glial cell EXCEPT by Acetylcholine which is primarily degraded by an enzyme



A BAND and THIN FILAMENT – does not shorten Sarcomere – basic muscular unit in skeletal and cardiac muscles, in smooth muscles it is dense bodies REMEMBER: MHA ZI M line is inside the H zone that is inside the A band and Z line is inside the I band Thick filament – Myosin Thin filament – Actin + Tropomyosin + Troponin Tropomyosin – surrounds the actin Troponin – surrounds the tropomyosin Troponin T: Binds toropomyosin with troponin I Troponin C: where calcium binds



* In skeletal muscle, the T-tubule is located at the A band (Triad) * In cardiac muscle, the T-tubule is adjacent the Z line (Diad) * Titin – anchors thick filament to the Z line * Cap Z and alpha-actinin – anchors thin filaments to the Z line * Nebulin and tropomodulin – maintains the length of the thin filament * Sarcalumenin – brings calcium to its cistern * Junctin and Triadin – Anchor calcium inside the cistern * Calsequestrin – Keeps the calcium inside the cistern



14. Contraction of which of the following muscles is thick filament regulated? CARDIAC and SKELETAL MUSCLES – Thin filament regulated SMOOTH MUSCLES – Calcium binds with calmodulin (Ca binding protein) - Thick filament regulated Actin, Tropomyosin, Calponin and Caldesmon – thin filament of smooth muscles 15. Which of the following channels is directly affected by a reversal of the polarity of sarcolemma? DIHYDROPYRIDINE RYANODINE – Mechanical gated channel * T-tubules – the folds in sarcolemma - Dihydropyridine receptor – voltage gated Calcium channel - When this opens it touches the Ryanodine receptor * Cisterns of the Sarcoplasmic reticulum – Calcium storage - Ryanodine receptor (RYR) – when it opens it releases the calcium in the cisterns * Calcium does not only bind to the Troponin C but some of it returns to the sarcoplasmic reticulum through the SERCA or the Ca-ATPase pump (SERCA 1 more in skeletal muscle and SERCA 2 in the cardiac muscle) 16. Stimulation of the muscle with same stimulus intensity but with increasing frequency allowing the muscle to completely relax causing an increase in the magnitude of mechanical response until it plateaus is known as QUANTAL SUMMATION



*Tensilon test – diagnosis of Myasthenia gravis where Edrophonium is used 18. Calcium are kept inside the cisterns of sarcoplasmic reticulum by which of the following? JUNCTIN and TRIADIN



19. Physiologic basis of BOTOX INHIBITION OF RELEASE OF NEUROTRANSMITTERS DESTRUCTION OF SNARES BOTOX – Flaccid paralysis, there is no acetylcholine at the peripheral neurons Interneurons GABA - excitatory Glycine – inhibitory  more predilection of Tetanus * Spinal cord Posterior – Sensory Anterior – Motor Special senses – Bipolar General senses – Pseudopolar Motor – Multipolar 20. State of affected muscle in upper motor neuron lesion SPASTIC 21. Key functions of the body, such as heart rate and breathing, are performed with innervation from the autonomic nervous system. Which of the following statements about the autonomic nervous system is correct? THE SYMPATHETIC DIVISION INCLUDES THE SYMPATHETIC CHAIN GANGLIA Nervous system Central Peripheral Anatomy: 9 parts of the brain + SC Anatomy: CN and SN Physiology: Upper and lower centers Physiology: Somatic ANS Sympathetic Parasympathetic Enteric * Sympathetic (Thoracolumbar until L2 up to L3)
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- Short pre-ganglion - Long post-ganglion - Ganglion is near the vertebra (Paravertebral) * Parasympathetic (Craniosacral Cranial nerves with S2, S3, and S4) - Short post-ganglion - Long pre-ganglion - Ganglion is near the organ it innervates or within the organ it innervates CN III: Somatic: Main Occulomotor Nucleus (Extraoccular muscles except Lateral rectus and superior oblique, levator palpebral superioris) Autonomic: Edinger Westphal Nucleus/ Accessory occulomotor nucleus  supplies ciliary ganglion (efferent: sphincter pupillae muscle/ circular muscle/ constrictor pupillae muscle) CN VII: Somatic: Facial motor nucleus Autonomic: A. Superior salivatory nucleus Post: Submandibular ganglion Efferent: Submadibular and sublingual B. Lacrimal nucleus Post: Pterypalatine ganglion/ Sphinopalatine Efferent: All glands of face except Parotid CN IX: Somatic: Autonomic: Inferior salivatory nucleus Post: Otic ganglion CN X: Somatic and Autonomic: Dorsal motor nucleus/ Nucleus ambigous Post: Inside the structure they innervate * All beta receptors increase cAMP * Alpha 2 decreases cAMP * Alpha 1 increases IP3 and Ca++, DAG * Which is more potent in increasing BMR? Epinephrine * Which is more potent to produce cardiac effects? Epinephrine * Which is more potent on alpha receptors to increase peripheral resistance? Norepinephrine * More than 3 doses of epinephrine can already cause venoconstriction causing poor venous return  increases mortality of the patient during cardiac arrest 22. The primary neurotransmitter secreted by adrenal medulla EPINEPHRINE 23. Effect of sympathetic stimulation on respiration INCREASE RATE and Decreased Depth 24. A patient suffering from Reynaud’s phenomenon has transient pallor due to ACTIVATION OF THE SYMPATHETIC NERVOUS SYSTEM Reynaud’s disease – if with no known etiology Reynaud’s phenomenon – if there is known cause * Pheochromocytoma – Tumor in adrenal medulla that secretes more of norepinephrine 25. A patient suffering from pesticide poisoning was given atropine. This drug will act on which of the following receptors? MUSCARINIC 26. The effect of atropine is/are DECREASE SALIVATION and INCREASE HEART RATE So ALL OF THE ABOVE for board examinations because there is no A and C choice 27. Activation of the following arm of the autonomic nervous system will increase the motor and secretory activity of the stomach? VAGUS NERVE 28. Which of the following is a correct statement about autonomic nervous system?



SYMPATHETIC POST-GANGLIONIC NERION CAN BE CHOLINERGIC OR ADRENERGIC * All preganglionic neurons are cholinergic (nicotinic) * All post ganglionic that are cholinergic are muscarinic except skeletal muscles which has nicotinic receptors 29. Dilation of blood vessels supplying skeletal muscles is due to _________ stimulation SYMPATHETIC Review: A. Which of the following would occur as a result of inhibition of Na+-K+ ATPase pump? INCREASED INTRACELLULAR CA++ CONCENTRATION B. ATP is used indirectly in which of the following processes? ABSORPTION OF GLUCOSE BY INTESTINAL CELLS * Preparation of homemade Oresol: 8 tablespoons of sugar and 1 teaspoon of salt (This is the rationale behind the use of Oresol) Transport of Na from intracellular to extracellular area Sequestration of Ca++ by the sarcoplasmic reticulum Transport of H+ from parietal cells into the lumen of the stomach * These 3 examples are kinds of primary transport C. Which autonomic receptor mediates secretion of epinephrine by the adrenal medulla? CHOLINERGIC NICOTINIC D. Which autonomic receptor is blocked by the hexamethonium at the ganglia but not at the neuromuscular junction? CHOLINERGIC NICOTINIC RECEPTORS 30. Which of the following best describes the slow cardiac muscle? DEPOLARIZATION PHASE OF ACTION POTENTIAL IS CAUSED BY OPENING OF CALCIUM CHANNELS – Best answer!! REPOLARIZATION IS CAUSED BY OPENING OF POTASSIUM CHANNELS * Fast response is Contraction while slow response is for Conduction Reasons why the depolarizing phase of the action potential in the cardiac muscle is steeper is due to: * At -50mv, the Potassium channels are closed, causing retaining of potassium * At -20mv, the calcium channels open, causing influx of calcium By Repolarization phase: * At -20mv, voltage gated channels close * At -50mv, leak potassium channels open * Depolarization in the cardiac action potential is due to the opening of calcium channel * Phase 3: Opening of Potassium voltage gated channels * Summation is rare in the cardiac muscle because of its long absolute refractory period * U wave is present in children and in very thin individuals - Represents Purkinje fibers/ papillary muscle repolarization 31. Cardiac muscles are different from skeletal muscles in that the former is/has GAP JUNCTIONS * Which contracts first? Atrium before Ventricle * No zonula occludens 32. Which of the following occur during phase 2 of fast response of cardiac muscle? NONE OF THE ABOVE 33. Which of the following is/are open during atrial systole? TRICUSPID VALVE
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AV stenosis or Semilunar insufficiency: Diastolic murmur AV insufficiency or Semilunar valves stenosis: Systolic murmur 34. During a physical examination of a patient, a systolic murmur is heard in the 2nd intercostal space right sternal border. You would expect that the patient most likely has AORTIC STENOSIS 35. True in cardiac muscle twitch REPOLARIZATION PRECEDES MUSCLE RELAXATION 36. During absolute refractoriness of fast response of cardiac muscles the Absolute refractory period is from phase 0 to a little of 3 SODIUM CHANNELS are opened at Phase 0 CALCIUM CHANNELS are open from 0-2 POTASSIUM is opened from 1-3 ALL OF THE ABOVE 37. Events in cardiac excitation – contraction coupling except BINDING OF CALCIUM WITH CALMUDOLIN – Smooth muscle * The Dihydropyridine does not always touch the Ryanodine, sometimes it does not touch the ryanodine receptors * In cardiac muscle, Ryanodine receptors are classified as a ligand gated calcium channel * In skeletal muscle, source of calcium is more of extracellular calcium compared to cardiac muscle, the source of calcium is mostly of intracellular from the cisterns of the sarcoplasmic reticulum but both have sources intra and extracellular * Skeletal muscle – more of SERCA 1, but in Cardiac muscle – more of SERCA 2 and is with PLB, in order to PLB to be removed ATP is needed to bond with PLB 38. Which of the following will increase if there is a predominance of parasympathetic innervation? FORCE OF VENTRICULAR CONTRACTION * * * * *



Heart rate – Chromotropic Force of ventricular contraction – Inotropic Conduction – Dromotropic Excitability - Bathmotropic Relaxation - Lusitropic



39. Increasing sympathetic innervation to the heart causes an increase in conduction velocity that is termed as positive (+) DROMOTROPIC 40. The beginning of cardiac cycle is preceded by which wave of the ECG? P WAVE 41. The fourth heart sound occur immediately after OPENING OF AV VALVES * Real cause of S4 - Flow of blood in the papillary muscle - Heard because of atrial systole * S3 if the patient is a child or in thin individuals - Heard in rapid ventricular filling 42. Increasing which of the following will decrease cardiac output? END SYSTOLIC VOLUME – E 43. If a patient develops mitral valve prolapse, this phase is directly compromised I is directly compromised I is compromised because of the prolapse caused in B (inability of the mitral valve to close) causing an increase in end diastolic volume affecting phase I 44. Fibrosis of this valve will case a murmur that is best heard during systole A opening of the AV valves are compromised



45. An intrinsic regulation of myocardial performance RATE INDUCED REGULATION * In blood pressure computation, TPR is reflected on the diastolic pressure and CO is on the systolic pressure * In thyroid hormone, it causes increase CO (Due to increased myocardial performance) but an increase in TPR (causing lowered diastolic pressure from the peripheral vasodilation) = WIDE PULSE PRESSURE in hyperthyroidism * Sympathetic nervous system is an extrinsic control of cardiac function * The heart has its own regulation through the conductions in the intermodal tracts 46. The Frank-Starling’s law states that increasing the stretch of the cardiac myofilaments at its ______ length, increases stroke volume OPTIMAL 47. When peripheral resistance is increased, these hormones restore cardiac functionq THYROXINE and GROWTH HORMONE 48. The stroke volume in the right ventricle is more or less _____ the stroke volume in the left ventricle EQUAL TO 49. Which of the following statement is correct? INCREASING STROKE VOLUME DECREASES END SYSTOLIC VOLUME INCREASING THE END DIASTOLIC VOLUME DECREASES THE HEART RATE DECREASING THE END SYSTOLIC VOLUME INCREASES STROKE VOLUME DECREASING THE HEART RATE DECREASES STROKE VOLUME 50. Cardiac output is unchanged if the heart rate is between HEART RATE OF 61-179 bpms * CO = SV x HR * But not always proportional but HR when at 20-60 bpms, it can affect the Cardiac Output 51. Effects of increasing venous return in the heart STIMULATION OF ATRIAL STRETCH RECEPTORS CAUSING AN INCREASE IN HEART RATE – because of the location of the SA node 52. Regulates blood flow to the tissues ARTERIOLES 53. Drugs that are given to regulate the diameter of the blood vessels will least likely affect which of the following? CAPILLARIES * Does not have tunica media so it is resistant to constriction or dilation effects 54. Venoconstriction will favour which of the following? CAPILLARY FILTRATION * Increase in hydrostatic pressure 55. Edema will result in which of the following events/ conditions? CAPILLARY CONGESTION 56. Which of the following causes nitric oxide release by the endothelial cells causing vasodilation? HISTAMINE * Norepinephrine and Endothelin are vasoconstrictors * Nitric Oxide is a dilator, same as Histamine which is a vasodilator 57. Capillaries do not easily rupture considering its size and wall thickness. This is explained by which equation?



PHYSIOLOGY REVIEWER BY DR. VILA | Encoded by KPCQ “We are ONE HELL OF A BATCH!” FLY BATCH 2015!!



LAPLACE EQUATION * Cylindrical – tension = pressure x radius * Bernoulli’s – total energy will remain constant regardless of change in kinetic and potential energy 58. The mean arterial pressure of a patient with a blood pressure of 140/80 mmHg is 100mmHG MAP = DBP + 1/3PP MAP = 2DBP + SBP / 3 59. Functions of the endothelium except CAUSES THROMBUS FORMATION 60. A man stands up from a lying position. The blood pressure regulation immediately activated is SYMPATHETIC RESPONSE * Carotid sinus – baroreceptors - located in the tunica media - affected when there is an increase of blood pressure causing stretching of the media  stimulate the carotid sinus  release of the GABA  inhibiting sympathetic response then parasympathetic response will increase blood pressure * Carotid body - chemoreceptors - located at the tunica intima 61. Muscle/s for inspiration 62. Physiologically, the part of the respiratory tract that offers the highest resistance to airflow is 63. The amount of air that enters the lungs is due to 64. Effect of sympathetic nervous sympathetic stimulation to the bronchial tree 65. The extra volume of air one can inhale after a normal quite inhalation is 66. The resting volume of the lung is made up of which of the following? 67. The patient most likely has which of the following conditions?



72. Mechanics of breathing is governed primarily by which of the following laws? 73. Work required to overcome the viscosity of the lung and chest wall structures 74. Secretes surfactant-like material that lowers surface tension 75. Diffusion of gases is governed by which of the following laws? 76. Ventilation perfusion ratio is highest in which of the following part of the lungs? 77. The major gas present in the atmosphere 78. Ascending on a mountain 6,000 feet above sea level will decrease which of the following? 79. Pulmonary hydrostatic pressure is increases with an increase in 80. The most active regulatory structures of respiration during exercise 81. Best description of apneustic breathing 82 Which of the following structures is initially stimulated upon ascent on an altitude of 1,525 meters above sea level? 83. Increasing stimulation to which of the following receptors increases respiration? 84. Which of the following statements are correct? A CONTINUOUS INCREASE IN PLASMA CARBON DIOXIDE WIL ERSULT IN A SUPRAMAXIMAL INCREASE IN RESPIRATION AN ABRUPT INCREASE IN PLASMA CARBON DIOXIDE WILL RESULT IN A MINIMAL INCREASE IN RESPIRATION A CONTINUOUS INCREASE IN PLASMA CARBON DIOXIDE WILL EVENTUALLY INHIBIT THE RESPIRATOY CENTER A CONTINUOUS INCREAE IN PLASMA CARBON DIOXIDE DECREASES STIMULATION OF THE RESPIRATORY CENTER 85. A patient was observed to have rapid breathing. The most likely cause of his breathing patters are all of the following except?



68. The estimated pulmonary ventilation of this patient is 69. The alveolar ventilation of this patient is 70. Which of the following conditions will most likely match this patient’s condition? 71. Compliance of the lung is increased in which the following conditions?
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