Physiology Multiple Choice Questions.
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1.  Regarding distributuion of body fluids (page 1-3):

A. Total body water tends to be higher in an older female than in an adolescent male.

B. 2/3 total body water is extracellular fluid.

C. Extracellular fluid is roughly ¾ interstitial fluid and ¼ plasma

D. Volume of distribution is the plasma volume multiplied by the plasma concentation of a substance.

E. Total blood volume is 5% body water

2.  Regarding movement of solutions and osmolality (page 5-6):

A. Diffusion of a solute across a semipermeable membrane is known as osmosis.

B. Osmolarity is the number of millimoles per kilogram of solution

C. Tonicity of a solution describes its osmolality relative to plasma

D. 5% Dextrose is initially isotonic when infused but becomes hypertonic due to metabolism of particles

E. Plasma proteins contribute to a large proportion of plasma osmolality

3.  Regarding cell membrane potential (page 7-8)

A. The resting potential across a nerve cell membrane is –90mV

B. K+ tends to move out of cells according to both its concentration and electrical gradient.

C. Na+/K+ ATPase pumps 2K+ ions into cells and 3Na+ ions out of the cell

D. Cell membranes are more permeable to sodium than potassium

E. At rest there is an excess of cations inside the cell

4.  Regarding components of a cell (page 9):

A. The plasma membrane is made up primarily of phospholipids with a hydrophobic phosphate head and hydrophilic lipid tail.

B. Mitochondria have their own genome

C. Ova contributes no mitochondria to the zygote

D. Interior of lysosomes is more alkaline than cytoplasm

E. Actin is a type of microfilament present only in muscle cells

5.  Regarding the cell nucleus (page 17-18);

A. It is present in all eukaryotic cells

B. It contains chromosomes which are smaller subunits of genes

C. Most nuclei contain a nucleolus which is rich in DNA

D. Ribosomes are synthesized within the nucleolus

E. Growing cells contain fewer nucleoli

6.  Concerning DNA (page 18-22)

A. It is made up of adenine which binds to cytosine, and thymine which binds to guanine

B. Protein encoding genes called “introns” are separated by exons which do not encode for protein.

C. During mitosis the 2 DNA strands are copied with the aid of DNA polymerase

D. Transfer of information from DNA to protein is known as translation

E. Exons are eliminated by “splicosomes”

7.  Regarding membrane permeability (page 30_33)

A. Water is freely permeable to cell membranes

B. The acetylcholine receptor is an example of a voltage gated channel

C. Facilitated diffusion is where channels aid transport of a molecule against its concentration gradient

D. Most K+ channels are tetramers

E. Na+/K+ ATPase pump exchanges 2 Na+ for 3 K+

8.  Regarding the Na+/K+ ATPase pump (page 34-36):

A. It contains (, (, and ( protein subunits

B. Sodium and potassium transport occurs throught the ( subunit.

C. Insulin decreased pump activity

D. Digoxin inhibits pump activity

E. Active transport via the Na+/K+ ATPase pump accounts for only a small amount of basal metabolic energy expenditure.

9.  Regarding movement of fluids and communication between cells (page 36-37)

A. Filtration across capillary walls due to hydrostatic pressure is opposed by colloid oncotic pressure.

B. Tight junctions allow direct communication between the cytoplasmof adjacent cells

C. Cells may communicate with each other only by direct communications (gap juctions), synaptic transmission, or endocrine effect.

D. When a cell receptor is down-regulated by endocytosis it is then destroyed in lysosomes.

E. Down-regulation always occurs by alteration in the number of receptors.

10. Regrading intracellular calcium (page 40):

A. Calcium concentration within cells is 12 times that of the interstitial fluid

B. Intracellular calcium is largely stored in the Endoplasmic reticulum and other compartments

C. The Ca++/H+ATPase pump pumps 2Ca++ out of the cell in exchange for 1H+

D. A Na+/Ca++ antiport uses 2 Na+ molecules traveling down their gradient into the cell to transport 1 Ca ++ molecule out of cell

E. Many second messengers act by decreasing intracellular calcium

11.  Regarding G Proteins (page 41-42):

A. When as signal reaches a G protein, GTP is initially converted to GDP

B. Heterotrimeric G proteins have 3 subunits:  (, (, and (.

C. The  ( subunit is bound to GTP in the resting state

D. When a ligand binds to a G protein the ( subunit dissociates

E. GDP converts to GTP to restore the resting state of the G protein.

12.  Regarding cyclic AMP (page 44-45):

A. cAMP is metaboliseed by phosphodiesterase which is increased by caffeine

B. cAMP is formed from ADP by the enzyme adenyl cyclase

C. Adenyl cyclase is either activated or inhibited by different G protein systems

D. cAMP  activates Protein kinase A which in turn glycosylates proteins to determine their physiologic effect

E. cAMP has a similar concentration both outside and inside cells.
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22.  Regarding Neurons (page51-53):

A. Oligodendrocytes provide single CNS neurons with myelin

B. Unmyelinated neurons are not surrounded by schwann cells

C. Neuronal cell bodies are always located at the dendritic zone

D. Functionally all neurons must have a receptor zone, a site where action potentials are generated, an axon and an ending where synaptic transmitters are released

E. All secretory granules are produced at the synaptic ending, which may be remote from the cell body.

23.  Concerning action potentials (page 55)

A. The resting membrane potential of a neuron is –90mV

B. The latent period is the period following an AP where no stimulus is able to excite the neuron

C. In an AP the initial 15mV of depolarization occurs at a slower rate than te remaining depolarization

D. The AP overshoots the isopotential lineto about 50mV

E. Depolarisation to resting potential occurs at a constant rate

24.  Regarding action potential gerneration on propagation (page 56-57):

A. Once a threshol/firing level is reached, and AP will be produced.

B. In the relative refractory period, No stimulus will produce nerve excitation.

C. Saltatory conductionoccurs in all neurons

D. In the resting state the charge inside the membrane is positive relative to outside the membrane

E. Accomodation is a process whereby cumulative slow rising currents are able to excite an AP

25.  Regarding the ionic basis of nerve conduction (page 58-59):

A. Increased extracellular Ca++ decreases the amount of depolarization required to produce an AP

B. A decrease in external Na+ concentration lowers the resting membrane potential

C. During an AP voltage gated K+ channels open more rapidly and for shorter duration than the voltage gated Na+ channels.

D. Depolarisation occurs when voltage gated K+ channels open

E. K+ channels make K+ more permeable than Na+ and thereby maintain the resting membrane potential.

26.  Regarding conduction in Nerve fibres (page 60-61):

A. Nerve fibres conducting pain and temperature are usually myelinated

B. Motor supply to muscle spindles is via large myelinated A( fibres

C. Type C fibres are generally more sensitive to local anaesthetics than type A and B fibres

D. Type C fibres are blocked more readily by pressure than type A

E. Smaller diameter nerve fibres generally conduct more rapidly than large diameter fibres.
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27.  Regarding Muscle (page65-69):

A. Actin and Myosin are not present in smooth muscle

B. The sheath encasing a group of muscle fibres is the sarcolemma

C. Skeletal muscle depends on the binding of calcium to calmodulin to begin the contraction process

D. Contraction of the skeletal muscle causes the A bands of the sarcomere to draw closer together

E. The A band of the sarcomere corresponds to the location of thick myosin filaments.

28.  Regarding Skeletal Muscle (page 67-68):

A. Troponin C binds the troponin complex to tropomyosin

B. T-Tubules are outpouchings of the sarcoplasmic reticulum

C. Dystrophin connects actin to membrane proteins in the sarcolemma

D. The dystrophin gene is expressed only in skeletal muscle

E. The resting membrane potential of skeletal muscle is –70mV

29.  Regarding excitation-contraction of skeletal muscle (page 68-70):

A. Depolarisation of the sarcolemma is due to the influx of calcium.

B. The onset of muscle “twitch” following an action potentioal varies depending on the muscle fibre type

C. An action potential is transmitted to all fibrils in a cell via the sarcoplasmic reticulum.

D. An action potential triggers the release of Ca++ from the terminal cisterns of the sarcoplasmic reticulum

E. Troponin C binds tightly to actin in the resting muscle

30.  Regarding skeletal muscle (page 69-71):

A. ATP is required for both contraction and relaxation of myofibrils.

B. Ca++ is released from the sarcoplasmic reticulum cia voltage gated channels

C. Active transport of Ca++ back into the sarcoplasmic reticulum occurs via a Na+Ca++ ATPase pump

D. Both heads of myosin bind to actin simultaneously

E. Myosin I is the isoform in in skeletal muscle

31.  Regarding Skeletal muscle (page 72-73):

A. Passive tension decreases with increased length of muscle.

B. The resting length of a muscle is the length at which the lowest total tension is present

C. When a muscle is stretched, tension able to be produced decreases due to less overlap of actin and myosin fibres to generate the contraction

D. Type I muscle fibres are also known as “fast twitch” muscle fibres

E. Velocity of muscle contraction is least a the “resting length”

32.  Pertaining to the properties of skeletal muscle (page 76-77):

A. When a muscle is denervated in a Lower Motor Neuron lesion, it atrophies and has increased sensitivity to Acetylcholine

B. All motor units contain the same number of muscle cells

C. A motor unit may combine muscle fibres of different types

D. If a nerve to a fast twitch muscle is diverted to supply a slow muscle, it changes to fire slowly

E. Different motor units in a muscle fire synchronously with each other

33.  Regarding Cardiac Muscle (Page 78-82):

A. Gap junctions between cardiac muscle cells allow the cells to function as a syncytium

B. Intercalated discs allow spread of excitation between muscle cells

C. Resting membrane potential is about –70mV

D. Initial depolarization is due to opening of voltage gated K+ channels

E. Slow contolled efflux of Na+ is responsible for the slow plateau of repolarisation.

34.  Regarding Cardiac Muscle (page 81-82):

A. Decreased tension at high levels of cardiac stretch is due to decreased cross bridging between actin and myosin

B. Catecholamines increase muscle contraction strength

C. Digitalis has positive inotropic effect by increasing the Na+/K+ATPase activity

D. In untreated diabetes, cardiac utilization of carbohydrate is high

E. The heart contracts independently following denervation, but not if cut

35.  Regarding Smooth Muscle (page 82-84):

A. All smooth muscle is syncytial in nature

B. Excitation-contraction coupling is much slower than in skeletal or cardiac muscle

C. Smooth muscle has a highly stable membrane potential

D. Initiation of contraction occurs mainly by Ca++ release from the sarcoplasmic reticulum

E. CAMP causes contraction of vascular smooth muscle by phosphorylating myosin light chain kinase

36.  Regarding Smooth Muscle (page 84-85):

A. Stretch of smooth muscle causes relaxation

B. Norepinephrine causes reduced smooth muscle tension in the intestine

C. The function of nerve supply to smooth muscle is to initiate activity

D. Multi-unit smooth muscle is not sensitive to circulating chemical messengers

E. Response to single stimulus is much shorter for multi-unit smooth muscle tha skeletal muscle
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37.  Regarding Synaptic Transmission (page 86-88)

A. Transmission at most synaptic junctions is electrical

B. The post-synaptic terminal contains many mitochondria

C. Norepinephrine and Epinephrine is contained in small clear vesicles

D. Small vesicles are loaded near the cell body

E. Small vesicles discharge contents at the thickened “active zone”

38.  Regarding Synaptic Transmission (page 88-89)

A. When the action potential reaches the presynaptic terminal, Na+ influx causes vesicle release.

B. Botulism causes flaccid paralysis by blocking acetylcholine release from the neuromuscular junction

C. Following neurotransmitter release, the vesicle becomes part of the membrane

D. The excitatory post-synaptic potential is due to Cl- influx

E. It takes at least 2msecs after presynaptic impulse for a response to be obtained in  a post-synaptic neuron

39.  Regarding Inhibition/Excitation of neurons (page 93-95):

A. Inhibitory post-synaptic potential occurs by Cl- influx into a cell, or by K+ efflux from a cell

B. The first part of a motor neuron to fine in an action potential is the cell body

C. Reciprocal innervation involves an inhibitory interneuron to the agonist muscle, shile the antagonist muscle receives normal excitatory stimulation

D. GABA causes presynaptic inhibition by decreasing Cl- conductance

E. Neuromodulation is where a substance acts at a synapse to alter sensitivity to excitation or inhibition.

40.  Regarding Neurotransmitters (page 100-101):

A. Neurotransmitter receptors exist only on the post-synaptic membrane

B. Re-uptake of neurotransmitters is an important factor in termination their actions

C. Excess glutamate secretion due to hypoxia may exacerbate cell damage in stroke

D. Achetylcholine is stored in dense small vesicles

E. Repolarisation of the embrane occurs during the presence of acetylcholine at the synapse

41.  Regarding Acetylcholine and its receptors ( …)

A. Atropine blocks nicotinic cholinergic receptors

B. The nicotinic Ach receptor has 5 subunits formina a central channel which permits flow of Na+

C. Muscarinic receptors are found at skeletal neuromuscular junctions and in autonomic ganglia

D. Only nicotinic cholinergic receptors are found in the brain

E. Neuronal nicotinic cholinergic re\captors are impermeable to Ca++

42.  Regarding catecholamines (page 103-106):

A. Epinephrine is present at the majority of sympathetic post-ganglionic synapses

B. Tyrosine is a precursur to Dopamine, Norepinephrine and Epinephrine

C. Norepinephrine is not removed from synapses by reuptake

D. Norepinephrine has higher affinity for ( receptors than ( receptors

E. Dopamine is synthesized from tryptophan

43.  Regarding amine neurotransmitters and receptors (page 107-108):

A. Serotonin is degraded by MAO in the synaptic cleft

B. 5HT3 receptors have high affinity for antidepressant drugs

C. Serotinin is derived from tryptophan

D. There are 2 known types of histamine receptor

E. Most histamine receptors are post-synaptic

44.  Regarding excitatory and Inhibitory neurotransmitters (page 109-112):

A. Glutamate is the main inhibitory neurotransmitter in the brain and spinal cord.

B. GABA is formed be decarboxylation of glycine

C. Benzodiazepenes decrease Cl- conductance produced by GABA

D. Glycine has both inhibitory and excitatory effects

E. Alcohol, barbiturates and volatile inhaled anaesthetics appear to cat most specifically on Glutamate receptors

45.  Concerning opioids and their actions (page 113-114):

A. Morphine binds only to receptors in the brain

B. There are 2 known types of opioid receptor

C. Endorphines bind only to the (-receptor

D. Analgesia is mediated only via the (-receptor

E. Morphine acts specifically via the  (-receptor

46.  Regarding Neurotransmitters and neuroregulation (page 115-116):

A. Adenosine is a general CNS stimulant and vasoconstricor in the heart

B. Caffeine and theophylline activate adenosine receptors

C. NO and CO bind and activate adenyl cyclase

D. Prostaglandins act as neuromodulators rather than synaptic neurotransmitters

E. Circulation steroids do not cross the blood brain barrier

47.  When an action potential reaches the end of a somatic motor neuron (page 118-119):

A. Ca++ permeability is increased

B. Influx of Na+ triggers exocytosis of Ach containing vesicles

C. Ach binds to muscarinic receptors

D. Ach triggers Ca++ influx into the muscle cell

E. Action potentials are conducted along a muscle fibre in one direction away from the end plate.
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49.  Regarding initiation of sensation (page 122-128):

A. Pacinian corpuscles respond to sustained pressure

B. If a sensory nerve from the hand is stimulate at the elbow, the sensation will register in the brain as “as the elbow”

C. A sensory unit is a single sensory axon and all its peripheral projections

D. Axons from Pacinian corpuscles are unmyelinated

E. Particular receptors only respond to their ‘adequate stimulus’ type of energy.
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50.  Regarding spinal reflexes(page 129-135):

A. The size of a sensory action potential is proportionate to the size of the stimulus

B. The neurotransmitter in a monosynaptic reflex is glycine

C. Increased (-efferent deischarge to muscle spindles increases their senstitivity to stretch

D. High (-efferent discharge corresponds with muscle hypotonia

E. The withdrawal reflex involves a flexor response of the contralateral limb.
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51.  Regarding spinal tracts (page 139-140):

A. Pain and temperature sesation is primarily transitted via the ventral spinaothalamic tract

B. Following synapse in the substantia gelatinosa, 2nd order neurons relay fine touch and proprioception sensation via the dorsal colomns

C. Following synapse in the dorsal horn, pain, temperature and some touch information is carried in the contralateral anterolateral system

D. Fibres in the dorsal columns synapse at the contralateral gracile and cuneate nuclei

E. The Anterolateral System dies not communicate with the reticular formation.

52.  Regarding Sensation (page 143-146):

A. Touch is transmitted via both the lemniscal  and ALS pathways.

B. Clutamate is the NT secreted by the primary afferents suserving slow ‘severe’ pain

C. ‘fast’ pain is due to activity in C pain fibres

D. If the cortex is detached, pain cannot be perceived

E. Visceral sensation is not conveyed via the spinothalamic tract

53.  Regarding sensation (page 145-149):

A. Pain from the stomach and duodenum reaches the CNS via parasympathetic pathways

B. Cytokines and growth factors released in inflammation lead to hyperalgesia and allodynia

C. Vibration sensation and proprioception are carried in separate pathways

D. Proprioception is a part of visceral sensation

E. The only cranial nerves with visceral afferents are the facial and the vagus nerves.
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54.  Concerning Metabolism (page 282-285)

A. Fat, carbohydrate and protein are all completely oxidized in the body

B. Direct calorimetry measures oxygen consumption

C. Muscle exertion is the most important factor influencing metabolic rate

D. The basal metabolic rate for an average man is about 3000 kcal/day

E. Isometric muscle contractions are more efficient than isotonic

55.  Regarding Carbohydrate metabolism (page):

A. Glycogen is only present in the liver and skeletal muscle

B. The Embden-Meyerhof pathway refers to anaerobic metabolism of Pyruvate to Lactate

C. The Citric Acid Cycle only functions in aerobic conditions

D. Aerobic glycolysis produces 10 times as much ATP as anaerobic

E. Epinephrine causes decreased blood glucose levels

56.  Regarding Carbohydrate metabolism (page 293-294):

A. Glucose is mostly reabsorbed in the distal tubules

B. A relative insulin deficiency or increased glycogenolysis are the only causes of glycosuria

C. In the fasting, resting human most glucose utilization occurs in the brain

D. Plasma glucose levels initially fall with exercise

E. With exercise plasma insulin and epinephrine levels rise

57.  Regarding Protein Metabolism (page 295-297):

A. Amino acids only occur naturally in the D- isoform

B. Most sulfate in urine is a result of reduction of cysteine

C. Alanine is a nutritionally essential amino acid

D. Serum transaminase levels rise when damage to active cells occurs due to pathology

E. Leucine, isoleucine, phenylalanine, and tyrosine have the common feature of being nutritionally ‘essential’

58.  Regarding Protein Metabolism (page 298-300):

A. Creatinine is phosphorylated in skeletal muscle to form phosphorylcreatine

B. Pyrimidines are metabolized to uric acid

C. Proteins are labeled for degradation by conjugation with ubiquitin

D. Uric acid excretion is enhanced by thiazide diuretics

E. Primary gout is due to enzyme abnormalities, secondary gout is due to selective deficit in renal urate transport.

59.  Regarding metabolism (page 301-302):

A. In the catabolic state, nitrogen balance is said to be positive

B. Uric acid excretion remains normal in a low protein but high calorie diet

C. An average man has enough glycogen to provide energy for one day of starvation

D. Decreased insulin secretion, starvation and immobilization result in a positive nitrogen balance

E. Normal protein loss is stools is highly variable

60.  Regarding fatty acid metabolism (page 303):

A. The main breakdown of fatty acids occurs by (-oxidation in the mitochondria

B. Fatty acids must form an ester with carnitine to enter the mitochondria

C. 1 mole of a 6 carbon fatty acid generates 38 mol ATP when catabolised by the citric acid cycle

D. Fatty acids can only be synthesized from acetyl CoA in the liver

E. Fatty acids combine with glycerol in the cytoplasm of adipocytes to form triglycerides.

61.  Regarding ketones and metabolism of fat (page 304):

A. (-hydroxybutarate and acetone are metabolized primarily in the liver due to the enzyme deacyclase

B. Outside the liver acetoacetate can be metabolized to CO2 and H2O via the citric acid cycle

C. Entry of acetyl-CoA to the citric acid cycle increases when there is low supply of glucose metabolites

D. Starvation leads to mobilization of fat stores including those in cell membranes

E. Fat in fat stores is inert unless in time of starvation

62.  Regarding transposrt of lipids (page 306-308):

A. Free fatty acids are names so as they are unbound in plasma

B. Chylomicrons and VLDLs are part of the exogenous pathway of lipid transport

C. Chylomicrons are formed in the intestinal mucosea, enter the circulation via the lymphatic ducts and are cleared from the circulation via the action of lipoprotein lipase

D. LDL’s transport cholesterol to the liver

E. Foam cells are macrophages containing HDL’s

63.  Regarding Free Fatty Acid Metabolism (page 308-309):

A. Supply o f FFA’s to tissues is regulated by lipoprotein lipase and hormone sensitive lipase

B. Growth hormone, glucocorticoids and thyroid hormones decrease the activity of hormone sensitive lipase

C. Insulin increases the activity of hormone sensitive lipase

D. Fasting decreases the activity of hormone sensitive liapse

E. Fasting increases the activity of lipoprotein lipase

64.  Regarding Cholesterol (page 309-310):

A. Cholesterol is transported from the intestine to the liver in chylomicrons

B. Most cholesterol in theliver is incorporated into HDL

C. Cholesterol feeds back to inhibit its own synthesis by inhibiting HMG-CoA Reductase

D. Thyroid hormones and oestrogens increase plasma cholesterol

E. Statins lower cholesterol by decreasing the reabsorption of bile and bile acids

65.  Regarding the following fatty acid derivatives (page 311-313):

A. Prostaglandins, prostacycline, thromboxanes, lipoxins and leukotrienes are all produced from arachidonic acid

B. Thromboxane A2 causes vasodilation

C. Leukotrienes produce bronchodilation

D. Glucocorticoids potentiate phospholipase A2

E. Prostoglandins synthesized by COX-2 are more involved in protecting gastric mucosa from irritation than COX-1.
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66.  Thyroid hormone (page 320-324):

A. Is stimulated by TRH

B. Stimulates increased Oxygen consumption by most cells

C. Acts mostly via plasma membrane receptors

D. Is more active as T4 than T3

E. Is synthesized within thyroid follicular cells

67.  Iodine/iodide (page 320-321):

A. Is excreted in the urine and stool

B. Enters the thyroid cell by primary active transport

C. Is highly metabolized by the liver

D. May be up to 10 times more concentrated in thyroid cells compared to the plasma

E. Excess in pregnancy may lead to cretinism in the child

68.  Thyroglobulin (page 322-324):

A. Is transported into thyroid cells by a symporter

B. Dissociates from T4 and T3 in the colloid

C. Is cleaved from MIT, DIT, T3 and T4 by lysosomal proteases

D. Is one of the plasma proteins that binds T3 and T4

E. Is a glycoprotein of 4 subunits

69.  Regarding T3 and T4 thyroid hormones (page 324-326):

A. Total plasma T3 is higher than T4

B. T3 has a longer half life than T4 and acts more slowly on tissues

C. Increased plasma protein results in less available T3 and T4

D. T4 levels drop more notably with starvation than do T3

E. Volume of distribution of T4 is lower than the extracellular fluid volume

70.  Thyroid hormone

A. Decreases formation of LDL receptors

B. Has a net effect on the heart of increasing rate but little effect on contractile force

C. Causes weakness in deficiency but strength in excess

D. Increases the rate of carbohydrate absorption from the gut

E. Feeds back on the pituitary gland but not on the hypothalamus

71.  Regarding Thyroid Stimulating Hormone (page 329-332):

A. It is released from the hypothalamus

B. Secretion is inhibited by somatostatin and dopamine

C. It acts on the thyroid cells via a tyrosine kinase receptor

D. Secretion is stimulated by glucocortiods

E. Is raised in Graves Disease due to antibody stimulation

72.  Regarding disorders of thyroid hormone function and their treatment (page 327-334):

A. Propylthiouracil inhibits iodination of monoiodotyrosine (MIT)

B. Iodide levels only thyroid function if is very low

C. Exopthalmos occurs due to hypertrophy of the extra-occular eye muscles in response to T4

D. Beta-blockers are ineffective in treating symptoms of thyrotoxicosis

E. Carontenemia may result from hyperthyroidism
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73.  Regarding Insulin/Glucagon secretion (page 336-339):

A. Glucagon is not secreted from the Islets of Langerhans

B. Insulin is made of a single polypeptide chain

C. Pre-pro-insulin is converted to pro-insulin in the endoplasmic reticulum

D. C-Peptide antagonizes insulin

E. Insuln has a half life of 2 hours

74.  Regarding Insulin and glucose effects (page 339-341):

A. Glucose enters cells by primary active transport

B. The GLUT 4 transporter transports glucose into B Cells of the islet

C. All glucose transporters are sensitive to insulin

D. Stimulation of the insulin receptor leads to increased expression of GLUT 4 transporters on the cell membrane

E. Insulin decreases the activity of Na/K ATPase

75.  Regarding Insulin/Glucose (page 341-345):

A. The insulin receptor is a tetramer linked to tyrosine kinase

B. The insulin receptor is similat to that for IGF-II

C. Decreased insulin results in increase absorption of glucose from the gastrointestinal and renal tubules

D. There is a positive nitrogen balance in untreated diabetes

E. 30-40% if a normally ingested glucose load is converted to glycogen

76.  Regarding insulin and diabetes (CH 19)

A. Insulin stimulates hormone sensitive lipase in adipose tissue

B. Plasma triglycerides, chy,omicrons and FFA’s are all increased in uncontrolled diabetes

C. Cerebral oedema is not a complication of diabetic ketoacidosis

D. LDL and VLDL decrease in diabetes

E. (- adrenergics stimulate insulin

77.Regarding the effects of other substances on insulin (page 348-350):

A. Sulfonylureas increase tissue sensitivity to insulin

B. Sulfonylureas case lacti acidosis

C. Somatostatin stimulates insulin secretion

D. Metformin reduces gluconneogenesis

E. Stimulation of the left vagus nerve increases insulin secretion

78.  Glucogon (page 351-353):

A. Is produced by D Cells of the pancreas

B. Acts in the liver by inhibition of adenyl cyclase thereby decreasing cAMP

C. Causes glycogenolysis in liveer and muscle

D. Is decreased by vagal stimulation

E. Is increased following a protein meal
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79.  Regarding cardiac cells (page 550-551):

A. SA node cells have more organelles than normal myocardial fibres

B. Action potentials of pacemaker cells are primarily due to Ca++ movement

C. All cardiac cells exhibit a ‘pre-potential’

D. Increase in K+ efflux causes the pre-potential in cardiac cells

E. Stimulation of (1-receptors by norepinephrine slows Ca++ flux

80.  Regarding the cardiac cycle (page 567-571):

A. Contraction of the atria is responsible for the majority of ventricular filling

B. Most ventricular muscle shortening occurs at the beginning of systole

C. Peak right ventricle pressure is about 70mmHG

D. Increase in atrial pressure caused by the bulging tricuspid valve causes the “C” wave in the JVP

E. End diastolic volume is normally 100ml

81.  Regarding Cardiac output and the effects of preload and afterload (page 573-578):

A. Cardiac output increases with standing from lying

B. Cardiac output is increased when exercising primarily by increases in stroke volume in normal individuals

C. Hypercapnoea increases myocardial contractility

D. Sympathetic stimulation increases cardiac output by both chronotropic and inotropic effects

E. Increased preload increases myocardial oxygen consumption more so than increased afterload.

……………………….
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82.  Regarding properties of blood vessels (page 579-580):

A. The aorta contains a proportionally larger amount of smooth muscle than arterioles

B. Capillaries are the major site of resistance to blood flow

C. Precapillary sphincters act mainly through sympathetic innervation

D. Capillary endothelial cells are able to transport substances by endo/exocytosis

E. Capillary endothelial cell junctions in brain and skeletal muscle are larger than in intestinal villi

83.  Regarding blood and lymphatic vessels (page 581- ):

A. Capillary pericytes help to regulate flow through junctions between the endothelial cells

B. Lymphatic endothelial cells contain fenestrations

C. Lymphatic endothelial cells have tight intercellular conections

D. All veins contain valves

E. Vascular smooth muscle is in the intimal layer

84.  Regarding function and flow in blood vessels (page 582):

A. Contraction of vascular smooth muscle is produced mainly by myosin heavy chain

B. High cytosolic Ca++ may cause both vascular smooth muscle contraction and relaxation

C. Branching of arteries normally causes turbulent flow

D. Turbulence occurs less frequently in anaemia

E. Resistance to flow is inversely proportionate to the length of the vessel

85.  Regarding blood pressure and flow (page 587-592):

A. Slight changes in haematocrit have a sensitive effect on peripheral resistance

B. A dilated heart produces less tension in its walls to compensate

C. 50% of blood is contained in the arterial and capillary system at rest

D. continuous, non-pulsatile perfusion of an organ is ideal for optimal function

E. Use of a standard blood [ressure cuff in an obese person may result in a falsely high BP measurement

86.   Regarding blood pressure, flow and lypmphatic flow (page 592):

A. BP falls by approx 20mmHg in a individuals when sleeping

B. About 5% blood is in capillaries at any one time

C. Daily lymph flow is about 10litres

D. All lymphatics have valves

E. The principal factor propelling lymph is skeletal muscle contraction

87.  Regarding oedema, lymphatic and venous flow (page 595-598):

A. Exercising muscle may increase volume by up to 25%

B. Venous flow slows with inspiration

C. Central venous pressure decreases with heart failure

D. Venous pressure decreases with distance from the heart

E. Each day lymphatics return proteins to the circulation equivalent to 10% of circulating plasma proteins
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88.  Regarding cardiovascular autoregulation (page 599-600):

A. Decreased O2 tension and pH results in vasoconstriction in most tissues

B. Platelet release of serotonin causes vasodilation

C. Platelets produce cyclooxygenase faster than endothelial cells

D. Aspirin results in a higher proportion of prostacyclin than thromboxane A2

E. NO exerts its effect by activation of adenyl cylcase

89.  Regarding vascular autoregulation (page 600-602):

A. Nitric oxide synthase is activated by acetylcholine

B. Haemoglobin activates NO

C. Endothelin 1 is a stron vasodilator

D. NO stimulates endothelin 1 secrretion

E. Angiotensin II inhibits endothelin secretion

90.  Endothelin (page 602):

A. Causes negative inotropic effects

B. Causes decreased plasma ANP

C. Possibly constricts veins more than arteries

D. Increases GFR

E. Produces bronchodilation

91.  Kinins (page 603):

A. Are vasodilator hormones

B. Are primarily found in circulating blood

C. Cause relaxation of visceral smooth muscle

D. Have reverse effect of histamine

E. Do not mediate pain

92.  Arterioles (page 605):

A. Constrict in response to decreased local pH

B. Dilate in skeletal muscle when stimulated by cholinergic sympathetic fibres

C. Constrict due to prostacyclin

D. Constict due to locally released K+, adenosine and lactacte

E. Constrict due to circulating Substance P

93.  Baroreceptors (page 606-608):

A. Are only located in the carotid sinus and aortic arch

B. Have afferent fibres in the glossopharyngeal and vagus nerves

C. Respond to sustained pressure but not pulse pressure

D. Cause excitation of vasoconstrictor nerves when their discharge increases.

E. Are nlocated in the carotid sinus in the external carotid artery
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94.  CSF (page 615-616):

A. Is produced at a rate of 150ml/day

B. Is formed at a rate dependent on intracranial pressure

C. Is normally absorbed at a rate proportional to pressure

D. Accumulates and causes non-communicating hydrocephalus when the absorptive capacity of arachnoid villi is decreased

E. Is absorbed by arachnoid villi, contained only in large venous sinuses

95.  The blood brain barrier (page 617-620):

A. Is formed by tight junctions between capillary endothelial cells and between choroids plexus epithelial cells

B. Is easily penetrated by HCO3-

C. Is poorly penetrated by lipid soluble steroids

D. Uses GLUT 4 transporter to transport glucose

E. Is less permeable in infection

96.  Regarding cerebral blood flow (page 620-621):

A. Increased ICP causes dilation of cerebral vessels

B. Increased ICP causes increased BP known as Cushing’s reflex

C. White matter received greater blood flow than grey matter

D. Increased venous pressure increases cerebral blood flow

E. About 150ml of blood in contained in the cranial cavity

97.  Regarding brain metabolism (page 622-623):

A. The brain accoun ts for approx 5% of resting O2 consumption

B. Basal ganglia are relatively resistant to hypoxia

C. Insulin is required for cerebral glucose use

D. Conversion of glutamate to glutamine aids the brains detoxification of ammonia

E. Cerebral ischaemia causes increased glutamate uptake

98.  Regarding coronary blood flow (page 623-624):

A. The left coronary artery has greater flow in 50% of individuals

B. Subendocardial blood flow ot the LV occurs at end systole

C. Tachycardia results in decreased LV blood flow

D. Majority of heart muscle only receives blood flow in diastole

E. Aortic stenosis does not affect LV blood flow

99.  Regarding the splanchnic circulation (page 627-628):

A. The liver receiveds more blood via the portal vein than the hepatic artery

B. Increased intestinal blood flow lasts up to 6hours following a meal

C. The liver contains cholinergic vasodilator fibres

D. Hepatic blood flow is well maintained in severe shock

E. Acetylcholine cause splenic contraction
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100.  On standing (page 633-634):

A. Venoconstriction is a major contributor to maintenance of BP

B. Both cerebral arterial pressure and jugular venous pressure decrease

C. Cardiac output increases by 25%

D. Cerebral blood flow and O2 consumption decrease by 20%

E. Skeletal muscle pump maintains lower limb venous pressure at 90mmHg

101.  During exercise (page 635-637):

A. Fluid transudation into muscle interstitium decreases

B. Concentration of 2,3,DPG in RBC’s is increased

C. Increased K+ causes arteriolar constriction

D. Stroke volume increases markedly during an isometric contraction

E. Cardiac output changes are disproportionate to O2 consumption

102.  Regarding exercise (page 637-638):

A. Cutaneous vasodilation is the main mechanism of heat loss

B. VO2max averages 29ml/kg/min in the healthy man

C. Training causes increased mitochondria numbers in skeletal muscle

D. Mobilized blood from the splanchnic and other reservoirs may increase arterial blood volume up to 50%

E. Cutaneous dilatation is primarily due to the release of vasodilator polypeptides

103.  Regarding haemorrhage (page 640-641):

A. Both decrease MAP and decrease PP affect baroreceptors

B. Contraction of the spleen greatly adds to blood volume

C. Only efferent blood vessels constrict in the kidney

D. Aldosterone acts to increase Na retention and expand blood volume within 30mins

E. Increased circulating catecholamines from the adrednal medulla greatly add to the generalized vasoconstriction

104.  Regarding Hypertension (page 645-646):

A. Risk of AMI is increased only in patients with cardiac muscle hypertrophy

B. Increased preload leads to heart failure

C. 50% of hypertension is “essential”

D. Use of the OCP may lead to hypertension

E. HT is due to increased aldosterone in Cushings Syndrome

WEST CH 1

105.  Regarding lung structure and function (page 1-6):

A. PO2 of inspired air at sea level is 20.93% x 760mmHg = 159 mmHg

B. Surface area of the blood-gas barrier is 300 square metres

C. Alveolar diameter is about 1/3 mm

D. Terminal bronchioles are part of the respiratory zone of the lung

E. Anatomic dead space is about 300ml volume

105.  Regarding lung structure and function (page 4-7):

A. Alveolar ducts have occasional alveoli budding from their walls

B. Cross sectional area of lung increases dramatically beyond the terminal bronchioles

C. Air flow velocity increases in the respiratory zone

D. A breath of 500ml requires a distending pressure of 30cm H2O

E. In lung periphery, arteries pass between lobules but veins and bronchi travel together

107.  Regarding lung structure and function (page 7-9):

A. Capillaries are quite resistant to damage by high lung inflation volume

B. Bronchial circulation is vital to lung survival

C. Lung mucus is secreted only by mucous glands

D. The entire lung system contains cilia

E. It takes about 0.75secs to equilibrate O2 and CO2 between alveolar gas and capillary blood

WEST CH 2

108.  Regarding Ventilation (page 11-12, 14):

A. Total lung capacity  =  vital capacity + functional residual capacity

B. Functional residual capacity is the colume of gas in the lung after normal expiration

C. Total ventilation = 5250ml/min

D. Volume of alveolar gas is approx 5 litres

E. Pulmonary blood flow is about 3000ml/min

109.  Regarding Ventilation (page 15-19):

A. Alveolar ventilation is more effectively increased by increased respiratory rate than increased tidal volume

B. Arterial pCO2 (paCO2) is notably lower than alveolar pCO2 (pACO2)

C. Anatomical dead space decreases with increased respiration

D. Physiological dead space is significantly larger than anatomical dead space in normal subjects

E. Ventilation of lung regions varies with gravity dependence
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110.  Regarding diffusion across the blood-gas barrier (page 21-23):

A. It is proportional to tissue thickness

B. The diffusion constant is inversely proportional to gas solubility

C. CO2 diffuses more slowly than O2 due to higher molecular weight

D. Transfer of CO across the blood-gas barrier is diffusion limited

E. CO entering an erythrocyte causes a greater change in partial pressure than O2

111.  Regarding diffusion and O2 uptake along a capillary (page 24):

A. In normal subjects at rest it takes 0.75secs for capillary pO2 to approach pAO2

B. Exercise in a normal subject in normal conditions causes end capillary pO2 to fall

C. Severe exercise increases pulmonary capillary transit time

D. Diffusion of O2 across the blood-gas barrier may decrease significantly with increased altitude

E. A normal subject breathing O2 at 50mmHg will still reach normal end-capillary pO2 in 0.25secs

112.  Regarding diffusion (page 24-28):

A. CO2 is ideal for measuring the diffusion capacity of the lung

B. CO diffusing capacity does not change with exercise

C. Oxygenation of haemoglobin delays loading of erythrocytes with O2

D. CO diffusing capacity is not affected by the volume of blood in the capillaries

E. O2 diffuses through tissue 20x faster than CO2

WEST CH 4

113.  Regarding pulmonary blood flow/resistance (page 29-32):

A. Mean pulmonary artery pressure is 25mmHg

B. Pressure in pulmonary capillaries is fairly uniform throughout the lung

C. All pulmonary vessels are compressed by large lung volumes

D. Arteries and veins decrease their caliber as the lung expands

E. Pulmonary vascular resistance is 1/10 that of systemic circulation

114.  Regarding pulmonary pressure/resistance (page 33-34):

A. Pulmonary resistance increases as pulmonary blood pressure increases

B. Rising pulmonary pressure leads to recruitment of previously non-conducting vessels

C. Distension is the main mechanism for lowering resistance when pulmonary blood pressure increases from very low levels

D. Vascular resistance is lower at lower lung volumes

E. Vascular resistance is lowered by deep inspiration

115.  Regarding pulmonary blood flow (page 35-38):

A. Knowledge of oxygen consumed per minute plus arterial and venous O2 concentrations enables calculation of pulmonary blood flow

B. Blood flow is greatest in the apical lung when standing

C. Regional variations in pulmonary blood flow are exacerbated by exercise

D. Blood flow in zone 2 is determined by the difference between arterial ad venous pressure

E. Recruitment of previously closed vessels is the main reason for increased blood flow in zone 3

116.  Regarding control of pulmonary circulation (page 39-40):

A. Decreased arterial O2 causes vasoconstriction

B. Hypoxic pulmonary vasoconstriction is CNS mediated

C. High altitude leads to generalized pulmonary vasoconstriction

D. Low pH causes pulmonary vasodilation

E. Endothelins are not released by pulmonary vascular endothelial cells

117.  Regarding pulmonary H2O balance and other lung functions (page 40-43):

A. Early fluid leak from capillaries collects in the alveolar spaces

B. Normal pulmonary lymphatic drainage is probably about 20ml/day

C. The pulmonary vasculature sometimes acts as a blood reservoir

D. Bradykinin is 80% activated by ACE in the the pulmonary circulation

E. Vasopressin gains significant activity on passage through the lung
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118.  Regarding central control of breathing (page 104-105):

A. Central control of respiration is by neurons in the midbrain and medulla

B. The dorsal respiratory group of nerurons in the medulla is chiefly associated with expiration

C. The expiratory centre is quiescent during periods of forceful breathing

D. Out of inspiratory cells is modulated by impulses from the glossopharyngeal and vagal nerves

E. The expiratory centre displays intrinsic rhythmic firing

119.  Regarding central control of breathing (page 105-107):

A. The apneustic centre is located in the upper pons

B. The pneumotaxic centre has a regulatory effect on inspiration

C. The most important chemoreceptors associated with ventilation are located in the dorsal medulla

D. Chemoreceptors are primarily located within the medullary respiratory centre

E. pH of blood is the main stimulus of central chemoreceptors

120.  Regarding chemoreceptors/stimulation of breathing (page 107):

A. Increased CO2 causes vasodilation of cerebral vessels

B. CSF has a higher buffering capacity than blood

C. Blood pH returns to normal faster than cerebral pH

D. Cerebral ventilation control is sensitive to changes in pO2 and pCO2

E. The aortic bodies are the most important peripheral chemoreceptors

121.  Regarding peripheral chemoreceptors (page 107-108):

A. Firing of peripheral chemoreceptors bears a linear relationship to pO2

B. Peripheral chemoreceptors respond more to venous than arterial pO2

C. Peripheral chemoreceptors are able to respond to small p)2 change during the respiratory cycle

D. Central receptors can respond more rapidly than peripheral to changes in PaCO2

E. All peripheral chemoreceptors respond to changes in pH

122.  Regarding lung and other receptors (page 108-110):

A. Pulmonary stretch receptors adapt firing level to sustained lung distension

B. Irritant receptors are located beneath airway epithelial cells

C. Juxtacapillary receptors respond to irritants within the alveoli

D. Arterial baroreceptors do not affect breathing

E. Passive limb movement stimulates increased ventilation

123.  Regarding ventilatory response to CO2

A. Hyperventilation leads to transient decrease in the urge to breath

B. Ventilatory response to CO2 increases with sleep

C. Trained athletes have a high CO2 sensitivity

D. Increased work of breathing leads to increased ventilatory response to pCO2

E. Ventilation increases by 1 litre/min for every 2-3mmHG increase in pCO2 (with normal pO2)

124.  Regarding integrated ventilatory reponses (page 112-114):

A. At normal pCO2, appreciable increase in ventilation occurs with pO2 < 70mmHg

B. In chronic CO2 retention both brain ECF and blood pH is nearly normal

C. Hypoxia stimulates both central and peripheral receptors

D. Arterial pCO2 increases with exercise

E. Cheyne-stokes respiration is only in severe heart disease or brain damages
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125.  Regarding exercise (page 117-119):

A. The exchange ratio (R) of gas is unchanged during exercise

B. Change in cardiac output equals the change in ventilation with increased work

C. Pulmonary vascular resistance rises with exercise

D. O2 dissociation curve in exercising muscle falls to the right of the curve in blood returning to the lung 

E. Peripheral vascular resistance rises in dynamic exercise

126.  Regarding altitude (page 119-122):

A. Barometric pressure declines linearly as distance from the earth increases

B. Acclimatization at higher altitude occurs primarily through increased lung volumes

C. Hyperventilation is triggered by hypoxic stimulation of peripheral chemoreceptors

D. Alkalosis resulting from hyperventilation becomes problematic after a few days

E. Alveolar hypoxia causes pulmonary vasodilation

127.  100% O2 (page 122-126):

A. May result in absorption atelectasis

B. Increases vital capacity

C. May cause blindnbess in premature infants due to vasodilation behind the lens

D. Is breathed by deep sea divers to prevent “the bends”

E. Causes significant damage to the lung when breathed for 12hours

128.  Misc Questions on respiratory system under stress (page 124-129):

A. Pressure increases by 1atm per metre under water

B. N2 is preferentially soluble in fat

C. Placental circulation is in series with peripheral tissues

D. Ductus arteriosus shunts blood from the pulmonary artery to the ascending aorta

E. The foetal lung is fully collapsed
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129.  Regarding measurements of pulmonary function (page 132-139):

A. FVC is normal in restrictive lung disease

B. Physiologic dead space is about 30% tidal volume

C. At exercise more of the tidal volume represents physiologic dead space than at rest

D. Hypoventilation is not always associated with increased pCO2

E. FEV1 is dependent on expiratory effort

130.  Regarding pulmonary function (page 139-142):

A. Flow in a lung region with partially obstructed airway lags behind the rest of the lung

B. Closing volume is the volume of air trapped in the lung at end inspiration

C. Closing volume decreases with age

D. Exercise does not affect diffusing capacity

E. Closing volume is the same as Functional Residual Capacity
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131.  Regarding normal and hypoventilation (page 46-47):

A. Alveolar pO2 fluctuates by 20mmHg with each breath

B. Alveolar and arterial CO2 may remain normal in hypoventilation

C. Halving alveolar ventilation leads to a doubled pCO2

D. Respiratory quotient (or Respiratory Exchange ratio) equals O2 consumed/CO2 produced

E. If R is normal the rise in pCO2 during hypoventilation is slightly greater than the fall in pO2

132.  Regarding ventilation and perfusion (page 47-49):

A. Hyperventilation rapidly shows changes in pO2 and pCO2

B. Exercise may increase the difference between alveolar and end capillary pO2

C. In a normal lung the difference between pAO2 and paO2 is not affected by shunt

D. Hypoxaemia due to shunt may be abolished by giving 100% o2

E. Presence of a shunt will lead to increased paCO2

133.  Regarding V/Q and its regional variation (page 54-56):

A. When V/Q = 1, normal alveolar gas composition is pO2 = 100 and pCO2 = 40

B. Ventilation is greatest at the lung apices

C. V/Q ratio is highest at the lung bases

D. Moving from the top to the bottom of the lung, pCO2 increases more than pO2 decreases

E. pH is higher at the lung bases

134.  Regarding V/Q inequality (page 57-61):

A. lung units with higher V/Q add proportionally more O2 to the blood

B. V/Q mismatch always leads to increased pCO2

C. Lung units with a very high V/Q ratio may constitute alveolar dead space

D. An alveolar-arterial pO2 difference of 24mmHg is within the normal range

E. Hyperventilation is equally effective at restoring paO2 and paCO2 in V/Q mismatch
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135.  Regarding O2 transport in blood (page 63-65):

A. The small amount of O2 dissolved in blood is disproportionate to partial pressure

B. Haemoglobin S shifts the O2 dissociation curve to the left

C. Oxygenation of Hb S causes sickling of red cells

D. O2 saturation of mixed venous blood is about 85%

E. The deoxygenated form of Hb is known as the ‘tense’ form

136.  Regarding O2 transport in the blood (page 65-67):

A. O2 saturation is decreased in anaemia

B. Cyanosis is easier to detect in anaemia

C. Increased pH shifts the O2 dissociation curve to the right

D. 2-3DPG decreases in chronic hypoxia

E. pO2 of blood may be normal in CO toxicity

137.  CO2 (page 67-69):

A. does not bind with haemoglobin

B. is 20x more soluble than O2

C. forms carbonic acid rapidly in the plasma

D. is 60% transported as HCO3-in arterial blood

E. is associated with decreased RBC water content when bound to Hb

138.  Regarding acid/base regulation and blood-tissue gas interchange (page 71-76):

A. the lung excretes more acid per day than the kidney

B. renal compensation for respiratory acidosis leads to a more negative base excess]

C. respiratory compensation for metabolic acidosis shows a positive base excess

D. administration of O2 is helpful in the treatment of cyanide toxicity

E. CO poisoning leads to circulatory hypoxia

WEST CH 7

139.  Regarding mechanics of the lung and breathing (page 79-82):

A. The diaphragm moves about 5cm in normal tidal breathing

B. Internal intercostals actively elevate the ribs during inspiration

C. The most important muscles of expiration are the abdominal wall muscles

D. Lung volume at any given pressure is greater during inflation than deflation

E. Airway closure occurs at lower volumes with increasing age

140.  Compliance (page 82):

A. Is the pressure change per unit volume

B. Decreases is emphysema

C. Is unrelated to lung size

D. Decreases at higher expanding pressures

E. Is increased in alveolar oedema

141.  Surfactant (page 84-85):

A. Decreases lung compliance

B. Is secreted by type I alveolar cells

C. Is a lipoprotein

D. Is synthesized rapidly from fatty acids

E. Formation is not limited by blood flow

142.  Regarding surfactant and alveolar stability (page 83-87):

A. Laplace’s law explains the tendency of large alveoli to collapse

B. Molecules of DPPC in surfactant attract each other

C. Surfactant helps keeps the alveolar surface moist

D. Interdependence of alveoli aids in their stability

E. Lungs inflated with saline have less compliance

143.  Regarding mechanics of breathing and airflow (page 87-96):

A. Intrapleural pressure is more negative at the base of the lung than at the top

B. The lung is easier to oinflate at high volumes

C. Laminar flow in the lung occurs only in the trachea

D. The major site of airway resistance is in the very small airways

E. Resistance to breathing increases in a deep dive.
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144.  Regarding functional anatomy of the kidney (page 702-703):

A. There are approx 14 million nephrons in each human kidney

B. The afferent arteriole is slightly smaller than the efferent

C. There are 3 cellular layers between capillary blood and glomerular filtrate

D. Mesangial cells assist in regulation of glomerular filtrate

E. The basal lamina is fenestrated

145.  Regarding renal functional anatomy (page 703):

A. The glomerular membrane permits free passage of neutral substances of 9nm

B. The proximal convoluted tubule contains attenuated flat epithelial cells

C. Cortical nephrons have larger loops of Henle

D. The macula densa is located in the thick ascending loop of Henle

E. The distal convoluted tubule contains a brush border

146.  Regarding renal functional anatomy (page 703-706):

A. Renin is secreted by the macula densa

B. Principal cells of the collecting duct contain more microvilli, vesicles and mitochondria than do the intercalated discs

C. Some renal interstitial cells have a secretory function

D. The afferent arteriole divides ino peritubular capillaries that supply the tubules

E. Efferent arterioles contain large amounts of smooth muscle

147.  Regarding blood vessels of/around the nephron (page 706):

A. The vasa recta follows the loop of henle in all nephrons

B. The vasa recta has a non fenestrated endothelium in the descending limb, but fenestrated in the ascending limb

C. The vasa recta contains a facilitated urea transporter in the ascending limb

D. Capillaries from the efferent arteriole only supply the tubules of that nephron

E. Surface area of renal capillaries is greater than the renal tubules

148.  Regarding neural supply of the kidney (page 706):

A. Renal nerves contain only efferent fibres

B. The thick ascending limb of the loop of Henle is densely innervated

C. There is no cholinergic supply to the kidney

D. Increased ureteral pressure in one kidney leads to increase in efferent nerve activity to the contralateral kidney

E. Post-ganglionic sympathetic cell bodies are all located in the superior mesenteric gangion

149.  Regarding regulation of renal blood flow (page 706-707):

A. The resting blood flow to the kidney is almost 25% of cardiac output

B. Dopamine causes renal vasoconstriction and natriuesis

C. Angiotensin II has a greater constrictor effect of afferent arterioles

D. High protein diet decreases renal blood flow

E. Norepinephrine causes greater efferent than afferent arteriole constriction

150.  Stimulation via noradrenergic sympathetic renal nerves (pge 707-708):

A. Decreases rennin secretion

B. Acts on (1-adrenergic receptors on the juxtoglomerular cells

C. Decreases Na+ reabsorption

D. Increases renal blood flow with strong stimulation

E. Is vital to sustain normal renal function

151.  Regarding renal blood flow and O2 consumption (page 708):

A. Renal cortex has lower blood flow than the medulla

B. Renal cortex is highly susceptible to hypoxia

C. Blood flow in the renal medulla Is more than the cortex

D. NO and Prostaglandins have a paracrine effect to maintain blood flow to the medulla

E. Blood flow to the kidney is lower than to the brain

152.  Glomerular Filtration Rate (page 709):

A. Ismost accurately measured by creatinine clearance

B. Is the same in women as men when corrected for surface area

C. Is normally about 180ml/min

D. Is independent of the size of the capillary bed

E. Is 99% reabsorbed

153.  Regarding factors affecting glomerular filtration (page 709-710):

A. Glomerular capillary permeability is 50x that of skeletal muscle

B. Filtration of anionic substances is greater than neutral and cationic

C. Albimin is excluded from glomerular filtrate primarily due to its size

D. Albuminuria is nephritis occurs due to increased size of the glomerular capillary pores

E. Dopamine causes mesangial cells contration and thereby decreases GFR

154.  Regarding effects on GFR (page 710-711):

A. Pressure in glomerular capillaries is similar to other capillary beds

B. Exchange across glomerular capillaries is diffusion limited

C. Autoregulation allows glomerular filtration pressure to be maintained at stable levels below a mean arterial pressure of 90mmHg

D. Efferent arteriole constriction decreases capillary hydrostatic pressure

E. Ureteric obstruction increases the hydrostatic pressure in Bowman’s capsule

155.  Regarding renal tubular function (page 711-713):

A. Endocytosis occurs in the proximal and distal tubule

B. Tight junction between epithelial cells prevent passage of water and electrolytes

C. The Na+/K+ATPase pump is active on the luminal membrane of tubular epithelial cells

D. Na+ moves from the tubular lumen and down its concentration and electrical gradient in the majority of the nephron

E. Glucose is absorbed in the proximal tubule by primary active transport

156.  Regarding tubular transport and flow (page 713-715):

A. Glucose reabsorption is independent of plasma concentration

B. SGLT2 transports 2 Na+ with 1 glucose molecule

C. GLUT 2 transports glucose from the tubular cell to the interstitial fluid

D. Penicillin enters the tubular fluid by passive diffusion

E. As rate of flow in the ascending loop of Henle increases, GFR increases

157.  Regarding tubular transport (page 717-719):

A. Proximal tubule fluid is essentially hypotonic

B. Interstitial osmolality is less at the tips of the papillae than elsewhere in the renal pyramids

C. the descending loop of Henle is permeable to water but ascending limb is not

D. An Na+/K+/2Cl- transporter in the descending loop makes the interstitial fluid hypertonic

E. Potassium moves into tubular cells via ROMK channels

158.  Regarding H2O excretion/reabsorption (page 719):

A. Distal tubule is highly permeable to H2O

B. Aquaporin-2 is stored in principal cell vesicles

C. Vasopressin inhibits aquaporin-2

D. With maximal vasopressin, tubular fluid becomes hypertonic

E. No H2O is reabsorbed from the collecting ducts in the absence of ADH/vasopressin

159.  Regarding the countercurrent mechanism (page 719-721):

A. Each loop of Henle acts as a countercurrent exchanger

B. The longer the loop of Henle, the greater the osmolality reached at the pyramid tip

C. Countercurrent multiplication depends on active transport of K+ out of the thick ascending limb

D. Maintenance of increased osmotic gradient in the pyramids depends on movement of H2O out of the ascending vasa recta into the descending

E. In the absence of vasopressin there is a very high osmotic gradient in the collecting ducts

160.  Regarding H2O excretion (page 721-722):

A. The amount of urea filtered by the glomerulus affect the kidney’s ability to concentrate urine

B. Most inhibition of vasopressin by drinking occurs at 15mins

C. Na+ excretion is unaffected by osmotic diuersis

D. H2O reabsorption is normal in the proximal tubule in osmotic diuresis

E. Increased vasopressin corrects an osmotic diuesis

161.  Regarding H+ secretion (page 723):

A. H+ is only secreted by the distal tubules

B. K+/H+ exchange is the main reaction responsible for H+ secretion

C. Intracellular H+ comes from dissociation of carbonic acid

D. Diffusion of HCO3- into interstitium is unrelated to H+ secretion

E. H+ secretion in the distal tubule and collecting duct is more dependent on Na+ in the lumen

162.  Regarding H+ secretion (page 723-724):

A. Aldosterone increases H+ secretion via the proton pump in the collecting duct

B. H+ secretion in the Collecting Duct is by the P cells

C. Presence of HCO3- in tubular fluid decreases the acid that may be excreted

D. Carbonic anhydrase is only contained intracellularly in the renal epithelium

E. Reaction of secreted H+ with  HPO42- occurs mostly in the proximal tubule

163.  Regarding H+ and buffers in urine (page 725):

A. NH4+ is mainly produced through conversion of glutamate to glutamine

B. Chronic acidosis increases renal excretion of NH4+

C. K+ depletion inhibits acid secretion

D. Aldosterone does not affect H+ secretion

E. Low plasma HCO3- corresponds to low urine NH4+

164.  Regarding HCO3- and Na+ in the nephron (page 726-729):

A. HCO3- reabsorption is unaffected by renal H+ excretion

B. Na+ is activeloy transported out of all portions of the nephron except the thin Loop of Henle

C. Aldosterone acts immediately on tubular cells

D. Mineralocorticoids act primarily on the loop of Henle

E. Aldosterone acts on the I cells to increase the number of EnaC channels

165.  Concerning changes in renal failure (page 730):

A. Renal tubular acidosis occurs when renal tubules uncontrollably secrete acid

B. Chronic renal failure usually shows alkaline urine

C. Decreased renal tubular production of NH4+ limits H+ secretion in Chronic renal failure

D. Excess Na+ is filtered in glomerulonephritis

E. Acidosis is rare in chronic renal failure

166.  Regarding the bladder (page 730):

A. The urge to void is not felt until a bladder volume of 400ml

B. Simultaneously increasing bladder wall tension and bladder size keep the pressure increase minimal

C. “internal sphincter” smooth muscle bands either side of the urethra are important in micturition

D. Bladder stretch reflex is integrated in the lumbar portion of the spinal cord

E. Bladder contraction to produce micturition is mediated by sympathetic nerves

167.  Regarding neural control of the bladder (page 731-732):

A. Interruption of afferent nerves from the bladder produces hypertrophy

B. A large distended thin walled bladder results from complete bladder denervation

C. Voiding reflex is inhibited by input from the midbrain

D. Motor input to bladder wall stretch receptors helps modify tone

E. Spastic neurogenic bladder shows increased capacity and wall hypertrophy
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168.  Concerning defense of tonicity and volume (page 733):

A. Plasma osmolality is 260-280mosm/kg

B. Vasopressin secretion is maximally active at 285mosm/kg

C. Na+ in ECF is the most important determinant of ECF volume

D. Osmotic stimuli override volume stimuli of vassopressin secretion

E. Decreased ECF causes increased ANP secretion

169.  Regarding defense of volume and pH (page 733-735):

A. In dehydration there is only water loss from the ECF

B. Levels of K+ and Na+ are independent of pH

C. Intracellular and extracellular pH are the same 

D. Arterial blood pH is not the same as true plasma pH 

E. The liver releases H2SO4 and H3PO4 into the circulation

170.  Regarding qualities of buffers (page 736-737):

A. An effective buffer has a pK near 7.4

B. Plasma proteins are effective buffersdue to dissociation of both free carboxyl and free amino groups

C. Haemoglobin is an extremely important buffer because of its increased number of free carboxyl and amino groups

D. HbO2 is a better buffer than Hb

E. The pK’ of HCO3- is close to blood pH and hence it is an effective buffer.

171.  Regarding buffering systems (page 737):

A. Carbonic anhydrase is only found in red blood cells

B. Cyanide potentiates carbonic anhydrase

C. Phosphate is an important buffer in blood

D. Bicarbonate and phosphate systems are important buffers in the CSF

E. In metabolic acidosis most buffering occurs in the ECF

172.  Regarding acid/base status (page 738-739):

A. HCO3- leaves red cells in exchange for chloride

B. Cl- excretion is decreased in respiratory acidosis

C. Chronic metabolic acidosis leads to decreased glutamine synthesis in the liver

D. HCO3- appears in the urine when plasma concentration is over 22meq/L

173.  Anion Gap (page 740):

A. Refers to the difference between the concentration of Na+ and HCO3-

B. Decreases when K+, Ca++ or Mg++ decreases

C. Increases when the concentration of plasma proteins increases

D. Increases in hyperchloremic acidosis due to ingestion of NH4Cl

E. Decreases in metabolic acidosis

