Final exam for Biology 334B


You will have 120 minutes to complete this 200-point exam.  The point value of each question is shown in brackets.  Please note that the references to Christmas below do not constitute an endorsement (or repudiation) of Christianity by your professor.  Good luck!

In signing your name below, you agree to complete this exam without consulting your textbook, your notes, your classmates, your classmates' notes, etc.




__________ANSWER  KEY (answers are in bold)_________

1.  On the first day of Christmas, your professor gave to you . . . a partridge in a pear tree.  Which of the following physiological features does this bird have?  Circle all that apply.  [16 points]

A. alveoli

B. hemoglobin -- correct

C. loops of Henle -- correct

D. myelinated neurons -- correct

E. brown fat

F. heat-shock proteins -- correct

G. antifreeze proteins

H. a 4-chambered heart -- correct

2.  On the second day of Christmas, your professor gave to you . . . a joyful holiday poem.  Fill in the blank to complete it.  [2 points]

Does my environment have the same traits as me?

There's regulation and conformity.

Marine invertebrates __osmoconform____,

But in freshwater, osmoregulation is the norm.
3.  On the third day of Christmas, your professor gave to you . . . a starving penguin.  Explain how male penguins are able to survive a 100-day fast in the middle of an Antarctic winter, according to Pinshow et al. (1976).  How did these researchers' methods, measurements, and calculations allow them to rule out alternative explanations?  [6 points]

Penguins survive prolonged fasts by living off their fat reserves and huddling with other penguins to reduce heat loss.  Pinshow et al. measured the metabolic rate of individual penguins resting in metabolic chambers and waddling on treadmills.  They also calculated the penguins' conductance using the equation MR = C * (Tb - Ta) and found that it was typical of birds -- not indicative of adaptation to the cold.  Furthermore, they calculated that the metabolic rates they measured would exhaust the penguins' energy stores in less than 100 days.  Since their lab measurements of metabolic rates were similar to field measurements on individual penguins by Le Maho et al. (1976), these measurements were probably artificially high only because individual penguins do not have the benefit of huddling in groups to conserve heat, which reduces the metabolic rate required to maintain a constant Tb.

4.  On the fourth day of Christmas, your professor gave to you . . . a break from this irritating pattern of questions.  Here are some boring multiple-choice thingies.  Please circle the best answer.  [2 points apiece = 54 points total]

A.  The kidney can do which of the following to increase blood pH? 

i. increase carbon dioxide excretion

ii. decrease carbon dioxide excretion

iii. increase bicarbonate excretion

iv. decrease bicarbonate excretion -- correct

v. decrease vasopressin secretion

B.  Which of the following is not an advantage of a closed circulatory system in comparison to an open one?


i. rapid changes in the delivery of blood are possible


ii. rapid changes in the distribution of blood are possible


iii. blood can be delivered against gravity


iv. the circulatory system can be used to transmit hydrostatic force


v. maintenance of a closed system requires less metabolic energy -- correct

C.  Sherrington's 1906 experiments on dogs suspended in the air clearly showed that


i. dogs like to be pinched


ii. the response to pinching is mediated by the thalamus


iii. EPSPs and IPSPs are summed at the axon hillock

iv. spatial and temporal summation of sensory stimuli promotes a motor response to these stimuli -- correct


v. the neurotransmitter released by motor neurons is acetylcholine

D.  The threshold of a neuron is the membrane potential at which


i. voltage-gated sodium channels open -- correct


ii. voltage-gated sodium channels close


iii. cGMP-gated sodium channels close


iv. voltage-gated potassium channels open


v. ligand-gated chloride channels close

E.  Humans cannot normally see ultraviolet light because


i. the pupil absorbs it


ii. the iris absorbs it


iii. the lens absorbs it -- correct


iv. we have no rhodopsin-like pigments that respond to light at UV wavelengths


v. photoreceptors that respond to UV light are ignored by the optic nerve

F.  Patch-clamping is a useful experimental tool because

i. each "patch" of membrane contains only one or a few channels, allowing you to study them in isolation -- correct

ii. you can "clamp" a large set of channels in the open or closed position to see how they affect membrane potential


iii. you can study a mutant channel and then repair it using a molecular "patch"

iv. you can "patch" the membrane by removing all ion channels, allowing you to record a long, stable resting potential


v. it enables you to "clamp" the mouths of overly talkative scientists

G.  Photobleaching in the visual system refers to


i. the fact that vision is black-and-white at low light levels


ii. the perception that brief light flashes are more prolonged than they really are


iii. pigments that have just absorbed a photon and are not available to absorb another -- correct


iv. a lowering of intracellular calcium in photoreceptors


v. the destruction of the retina by Chlorox bleach

H.  Which of the following is not a structural class of hormones?


i. amino acid derivatives


ii. cholesterol derivatives


iii. fatty acid derivatives


iv. polysaccharide derivatives -- correct


iii. polypeptides 

I.  An insulin injection will have the least effect on the blood glucose level of:


i. healthy humans


ii. humans with type I diabetes


iii. humans with type II diabetes -- correct


iv. healthy dogs

J.  Which of the following physiological measurements can have a Q10 value associated with it?  

i. blood glucose concentration

ii. dead space

iii. heart size

iv. kidney filtration rate -- correct

v. oxygen affinity of hemoglobin
K.  The partial pressure of nitrogen (PN2) at sea level is approximately


i. 0 mm Hg


ii. 0.3 mm Hg


iii. 155 mm Hg


iv. 600 mm Hg -- correct


v. 760 mm Hg

L.  The amount of gas dissolved in water depends on all of the following except

i. which gas it is


ii. the temperature of the water


iii. the salinity of the water


iv. the partial pressure of the gas


v. the barometric pressure -- correct

M.  Each of the things listed below scales with body mass in a manner indicated by its scaling factor.  List them in descending order (largest positive number down to largest negative number) of their scaling factors.


i. heart rate, whole-animal metabolic rate, heart mass


ii. whole-animal metabolic rate, heart mass, heart rate


iii. heart mass, whole-animal metabolic rate, heart rate -- correct


iv. whole-animal metabolic rate, heart rate, heart mass


v. heart mass, heart rate, whole-animal metabolic rate

N.  All of the following statements are true of the gills except

i. oxygen is taken up via a countercurrent exchange


ii. carbon dioxide is released via a countercurrent exchange


iii. water can be pulled through the gills via buccal pumping


iv. water can be pulled through the gills via ram ventilation


v. the flow of water between the oral cavity and opercular cavity is bi-directional -- correct

O.  The pH of Weddell seals' blood does not change greatly during a 60-minute dive because


i. their oxygen stores are sufficient to support aerobic metabolism throughout this period


ii. they convert lactic acid back to glucose


iii. the lactic acid produced is buffered heavily by the blood


iv. the lactic acid produced is sequestered in the muscles during this time -- correct


v. the lactic acid is absorbed by the spleen

P.  Yancey & Somero's (1979) studies indicate that urea alone _____ enzymes (as indicated by a/an _____ in their melting temperature), whereas trimethylamine oxide (TMAO) alone  _____ enzymes (as indicated by a/an _____ in their melting temperature).


i. stabilizes, increase, destabilizes, decrease


ii. destabilizes, decrease, stabilizes, increase -- correct


iii. stabilizes, decrease, destabilizes, increase


iv. destabilizes, increase, stabilizes, decrease


v. stabilizes, increase, has no effect on, lack of change

Q.  The length-tension curve shows that a primary determinant of muscle force is


i. cross-sectional area


ii. degree of overlap between actin and myosin -- correct


iii. frequency of neural input


iv. shortening velocity


v. temperature

R.  All of the following are true of vertebrate ultrafiltration except

i. a higher blood pressure leads to great filtration rates


ii. ions, glucose, and proteins move from the blood into the lumen of the nephron -- correct


iii. inulin moves from the blood into the lumen of the nephron


iv. no specific saturable transporters are involved


v. fluid moves from the glomerulus into Bowman's capsule

S.  All of the following statements are true of the dihydropyridine receptor except that


i. it is voltage-sensitive


ii. in cardiac muscle, it acts as a calcium channel


iii. in cardiac muscle, calcium exits through it once contraction has ended -- correct


iv. in skeletal muscle, it interacts with the ryanodine receptor


v. it is named after a drug that binds to it

T.  Relative to the conductance of heat in endotherms, ectotherms' conductance is


i. lower


ii. higher -- correct


iii. lower at low temperatures but about equal at high temperatures


iv. lower at low temperatures but higher at high temperatures

 
v. not known

U.  All of the following help some ectotherms survive in the cold except

i. osmolarity-dependent freezing point depression


ii. antifreeze proteins that bind to ice crystals


iii. decreased expression of heat shock proteins -- correct


iv. hydrophilic proteins that promote ice formation


v. diffusion of water from intracellular to extracellular fluid

V.  Carbon dioxide is carried in the blood in all of the following ways except
i. dissolved in solution


ii. bound to hemoglobin


iii. bound to myoglobin -- correct

iv. as bicarbonate

W.  Which of the following have an incomplete structural division of the left and right sides of the heart?


i. crayfish


ii. fish


iii. amphibians -- correct


iv. birds


v. mammals

X.  The flow of chloride (Cl-) ions into a postsynaptic cell


i. will depolarize the cell


ii. will hyperpolarize the cell -- correct


iii. may or may not be sufficient to bring the cell to threshold


iv. never happens in vivo

v. causes a prolongation of action potentials

Y.  The thermoneutral zone is


i. the range of ambient temperatures over which an endotherm's metabolic rate is the highest

ii. the range of ambient temperatures over which an endotherm changes metabolic rate to keep body temperature constant

iii. the range of ambient temperatures over which metabolic rate does not change but conductance does -- correct


iv. the range of ambient temperatures over which an animal can maintain an intracellular pH of 7.0


v. the geographical range over which an animal can maintain its optimal body temperature

Z.  Which of the following best describes the role of tropomyosin in muscle?


i. it binds to the calcium released from the sarcoplasmic reticulum (SR)


ii. it is phosphorylated by a protein kinase, allowing myosin to interact with actin


iii. it removes calcium from the myosin light chain


iv. it forms crossbridges with actin


v. it interacts with troponin -- correct

ZZ TOP.  The enzyme phosphodiesterase catalyzes the conversion of cGMP to 5'-GMP.  If a mad scientist suddenly inhibited this enzyme in your photoreceptors, how would your perception of your environment initially change?


i. everything would appear brighter


ii. everything would appear darker -- correct


iii. you would adapt more quickly to changes in light intensity


iv. you would go from black-and-white vision to color vision


v. it's a Christmas miracle! you would regain your ability to see after years of blindness

5.  Some things in physiology are black and white.  Some animals survive, others die.  Some students pass, others fail.  To insure that you're among those who pass, tell me whether each statement below is true or false.  If it is false, explain in two sentences or less why it is false.  [4 points apiece = 20 points total]

A.  The relatively low oxygen extraction efficiency of mammalian tidal lungs results from a large diffusion distance from the alveoli to the pulmonary capillaries.

False.  The diffusion distance from alveoli to capillaries is low.  The low extraction efficiency results from dead space and a small tidal volume relative to the total lung volume.

B.  Multiple sclerosis leads to demyelination of neurons.  This can bring transmission of neural information to a complete halt.

True.

C.  At the axon terminus, an influx of sodium through voltage-gated channels is sufficient to cause the fusion of vesicles with the presynaptic membrane and the release of neurotransmitter.

False.  Voltage-gated calcium channels must open so that the calcium can cause the vesicles to fuse with the presynaptic membrane.

D.  If the descending loop of Henle was made permeable to ions as well as water, the fluid at the bottom of the loop would wind up being isosmotic to the fluid at the top of the loop.

False; the fluid at the bottom of the loop would remain hyperosmotic to the fluid at the top of the loop.  Removal of NaCl from the ascending limb increases the osmolarity of the interstitium and descending limb, leading to the formation/maintenance of the osmolarity gradient from the top of the loop to the bottom, as seen in the previous exam.

E.  If actin and myosin are purified from a muscle, and crossbridges don't form between them unless calcium is present, that muscle must be a smooth muscle rather than a skeletal muscle.

False.  Though vertebrate smooth muscle fits the above description, many invertebrate skeletal muscles do too.

6.  Don't let your brain hibernate!

A.  What is the difference between torpor and hibernation?  Other than the spelling of the words, I mean.  [2 points]

Torpor occurs for periods of a few hours (i.e., overnight) in very small endotherms (e.g., hummingbirds).  Hibernation occurs for longer periods (weeks or months) in somewhat larger endotherms (e.g., squirrels).

B. Large aquatic animals do not hibernate or become torpid.  Briefly describe one alternative mechanism they use to retain the heat they produce.  [3 points]

They have thick layers of blubber, and blood flows through the arteries and veins of their extremities in a countercurrent pattern such that the extremities are kept much colder than the core of the body.  Both mechanisms serve to increase the insulation (reduce the conductance) between the core of the body and the environment.

7.  Much ado about thermogenin.

A.  In which part of which cells is the proton pore thermogenin located?  Be as specific as possible.  [2 points]

in the inner mitochondrial membrane of brown fat cells

B.  What is the physiological function of thermogenin, and how does it accomplish this?  [4 points]

Thermogenin helps endotherms increase their rate of heat production.  It does this by providing a pore through which protons can diffuse down their electrochemical gradient into the mitochondrial matrix.  Because none of this potential energy is used to make ATP (as done by ATP synthase), it is all released as heat.

C.  If thyroid-stimulating hormone (TSH) levels increase, what should happen to thermogenin levels?  [2 points]

Thermogenin levels should increase.

8.  The figure and table shown below come from the 1978 paper by Kreithen & Eisner discussed in class.  In plain English, describe the main point of each.  Two sentences for the figure and two more for the table should suffice.  [8 points]

The figure shows one pigeon's sensitivity to ultraviolet (UV) light at various wavelengths.  This pigeon has a very low threshold for UV light ~350 nm in length, i.e., its heart rate increases when it sees very faint light at this wavelength.

The table shows data indicating that the pigeons responded to the UV light itself and not some other stimulus associated with the experiment.  As a control, the experimenters occasionally presented the pigeons with UV-filtered light, which did not (usually) elicit a response from the pigeons.

9.  In the space below, make a generic graph of metabolic rate versus ambient temperature for a typical endotherm.  Then show how this graph would change if the endotherm was acutely moved from a terrestrial environment to an aquatic one.  Briefly explain what you've drawn and how it relates to the equation MR = C * (Tb - Ta).  [6 points]

The curve for metabolic rate vs. ambient temperature should have a negative slope at low ambient temperatures and then flatten into a plateau over the range we call the thermoneutral zone (TNZ).  If the endotherm is moved from air into water, the conductance (C) will increase, since water conducts heat more effectively than air.  An increased conductance has two effects on the curve: the sloped part becomes steeper (in accordance with the equation MR = C * (Tb - Ta), which shows that MR increases if C increases) and the Ta defining the lower end of the TNZ is shifted to the right (a higher Ta).

10.  You've got some nerve, asking me this. . . .

A.  The axon hillock serves as a site of spatial and temporal summation of presynaptic input.  Explain this statement in two or three sentences.  [4 points]

Presynaptic inputs lead to EPSPs and IPSPs in the dendrites and soma of the postsynaptic cell.  These potentials then spread to the axon hillock, where they are "summed."  Their net effect on the potential of the axon hillock membrane determines whether threshold is reached there and thus whether the axon fires an action potential.

B.  How do axon diameter and myelination affect the length constant λ?  [4 points]

Increasing the diameter of an axon decreases longitudinal resistance (Rl), increasing λ.  Myelinating an axon increases membrane resistance (Rm), increasing λ. 

C.  Why does λ, a length constant, affect the conduction velocity of neurons?  [5 points]

The larger λ is, the farther an electrical signal can spread passively (a very quick process) before it must be regenerated via an action potential (a slower process due to the need to open ion channels etc.) to travel any further.  The fewer the number of action potentials needed to keep a signal from dying out as it travels down an axon, the higher the conduction velocity will be.

11.  Hermit crabs have chemoreceptors on their antennae that respond to scents in the air by generating a series of action potentials.  These chemoreceptors can distinguish strong odors from weak odors and thus enable crabs to locate a food source.  Recording from the axon of one of these chemoreceptors shows that it responds to a very brief (100-millisecond), mild odor of rotten fish as shown below.  (The horizontal line represents the passing of time; each vertical line represents an action potential.)

FIGURE X


Response:
               |    |    |                                                                          x               

[image: image1.bmp]




mild odor for 100 ms

A.  If the chemoreceptor was stimulated with a very brief (100-millisecond), very strong odor of rotten fish, how is the output of the chemoreceptor likely to change?  Using Figure X as a reference, illustrate your answer by drawing a new series of action potentials in the figure below.  [2 points]

Response:        
               | | | | | |                                                                           x        






strong odor for 100 ms

B.  If the chemoreceptor was stimulated with a mild odor of fish for a long time (10 seconds), how is the output of the chemoreceptor likely to change?  Using Figure X as a reference, illustrate your answer by drawing a new series of action potentials in the figure below.  [2 points]

Response:                 |    |    |    |      |      |      |          |           |                  |                            x        











mild odor for 10 s

C.  The antennae of hermit crabs also possess mechanoreceptors that respond to a light mechanical deformation (e.g., caused by a breeze) with the same response that is shown in Figure X for the chemoreceptor.   Given that both types of receptor cells can generate identical responses under certain conditions, how does a hermit crab know whether it's detecting rotten fish or a breeze?  Two well-crafted sentences should be enough to answer this one.  [4 points]

Different stimuli are sensed by different receptors, which then pass along their signals to the brain via distinct routes.  In other words, the anatomical wiring of the nervous system tells the brain which signals originated with chemoreceptors and which originated with mechanoreceptors. 

12.  For each of the following hormones, list the tissue and/or cell type that produces it (be as specific as possible), its target tissue(s) or cell type(s), and the effect that it has on the target(s).  [2 points per source + 2 points per target + 3 points per effect = 28 points total]

	HORMONE
	SOURCE
	TARGET
	EFFECT

	thryrotropin releasing hormone (TRH)


	hypothalamus
	adeno-hypophysis
	causes release of thyroid-stimulating hormone (TSH)

	glucagon 


	alpha cells of the pancreas
	liver
	causes breakdown of glycogen and release of glucose into blood

	vasopressin
	neuro-hypophysis


	collecting duct of nephrons
	allows water to diffuse out of the collecting duct and return to the blood, concentrating the urine

	insulin


	beta cells of the pancreas
	fat, muscle, liver, etc.
	increases glucose uptake via relocation of glucose transporters to the cell membrane


13.  Stocking stuffers (random leftover questions).

A.  The two oxygen dissociation curves shown at right are taken from the blood of a mouse before and after 

intense exercise.  Which curve is which?  Briefly explain your reasoning.  [4 points]

The dotted (right-shifted) curve is the post-exercise curve.  Exercise heats up the body and leads to increased production of carbon dioxide and lactic acid, all of which lower the oxygen affinity of hemoglobin.

B.  Gonadotropin releasing hormone (GnRH) controls the release of luteinizing hormone (LH) and follicle-stimulating hormone (FSH), which in turn control production of the sex hormones (estrogen, progesterone, and testosterone).  Castrated men and post-menopausal woman cannot produce sex hormones.  Will GnRH levels be normal, low, or high in these individuals?  Briefly explain why.  [3 points]

GnRH levels will be high.  Normally, the sex hormones exert negative feedback on GnRH such that high levels of sex hormones keep GnRH levels down.  Once the sex hormones are no longer around to suppress the production of GnRH, GnRH levels skyrocket.  

C.  Explain how the partitioning of cellular space among mitochondria, sarcoplasmic reticulum (SR), and myofibrils illustrates the relationship between physiological structures and their functions.  In addition, briefly contrast adaptation with acclimatization and state whether the diverse ways of "stuffing" muscle cells are an example of adaptation or acclimatization (or both).  [8 points]

In physiology, structure generally reflects function and vice versa.  Muscles whose main function is to exert lots of force tend to have a cellular structure consisting mostly of force-generating proteins (myofibrils); muscles designed to turn on and off rapidly tend to be rich in sarcoplasmic reticulum (SR), the structure responsible for starting and ending force production via the release and sequestration of calcium; and muscles specialized for endurance tend to have lots of ATP-producing mitochondria.  Adaptation is advantageous change on an evolutionary time scale, whereas acclimation occurs within the lifetime of an individual.  Only minor changes in muscle cell composition can be made via acclimatization, so the large variations in cellular space devoted to myofibrils, SR, and mitochondria are best seen as examples of adaption.

D.  Briefly contrast the mechanism of communication between the hypothalamus and adenohypophysis with that between the hypothalamus and neurohypophysis.  [4 points]

Cells in the adenohypophysis receive hormones from the hypothalamus via the portal circulation.  The neurohypophysis consists of axons of neurons whose cell bodies are in the hypothalamus, so information is transmitted from the hypothalamus to the neurohypophysis through longitudinally propagated changes in membrane potential.

14.  Free at last!  Before you burst out the door to celebrate your independence, please answer these questions on your classmates' independent projects.  [2 points apiece = 8 points total]

A.  (For students in Monday lab only.)  Previous researchers have disagreed about the osmolarity of shore crabs acclimated to 100% sea water.  Beddes, Harding, and Souza (2002) addressed this debate by showing that


i. shore crabs remain hypoosmotic to sea water for up to 15 days


ii. shore crabs remain isosmotic to sea water for up to 15 days


iii. shore crabs remain hyperosmotic to sea water for up to 15 days -- correct


v. shore crabs remain hypoosmotic to sea water for about 7 days, then become isosmotic


iv. shore crabs remain hyperosmotic to sea water for about 7 days, then become isosmotic

B.  (For students in Monday lab only.)  Schilke and Soto recently presented their findings on "Effects of exercise on oxygen consumption of Alligator mississippensis."  One limitation of this fine study was the fact that 


i. some alligators weren't fed enough and lost weight -- correct


ii. some alligators refused to exercise


iii. each alligator was studied only once


iv. some alligators' post-exercise oxygen consumption did not return to the resting rate


v. actually, the study had no limitations and should be published immediately

C.  (For students in Monday lab only.)  LeBrun & Swanson (2002) cut off the eyestalks of purple shore crabs to test the hypothesis that


i. vision influences osmoregulatory ability


ii. a repressor of carbonic anhydrase activity is produced in the eyestalks -- correct


iii. the eyestalks are a primary site of ion transport into and out of crustaceans


iv. the eyestalks are a primary site of water transport into and out of crustaceans


v. there was no hypothesis; they were just being sadistic

D. (For students in Monday lab only.)  In what way were the findings of Miyake & Watkinson (2002) consistent with previously published work?


i. frog oxygen consumption was strongly dependent on ambient temperature


ii. frog oxygen consumption was not strongly dependent on ambient temperature


iii. mouse oxygen consumption was not strongly dependent on ambient temperature


iv. mouse oxygen consumption declined as ambient temperature increased -- correct


v. mouse oxygen consumption was lower than frog oxygen consumption

E.  (For students in Tuesday lab only.)  Kefauver & Kotas (2002) found that ATP does not appear to affect the P50 of hemocyanin.  This finding is not altogether surprising because


i. ATP doesn't affect the P50 of hemoglobin either

ii. although ATP affects the P50 of hemoglobin, hemocyanin does not have the same subunits as hemoglobin -- correct


iii. ATP only affects the P50 at concentrations of 50 mM and above


iv. ATP only affects the P50 at temperatures of 10 (Celsius and below

v. actually, this finding is extremely surprising and should not be trusted

F.  (For students in Tuesday lab only.)  Phillips & Stirr (2002) measured resting oxygen consumption in frogs to be much greater than reported by Taigen (1982).  This difference may be due to the fact that


i. the species studied by Taigen are known for their low fitness level

ii. the specimens studied by Taigen were given a much longer period to acclimate to the metabolic chambers -- correct


iii. Taigen took his/her resting measurements immediately after exercise

iv. Taigen studied the frogs in a terrestrial environment, whereas Phillips & Stirr measured oxygen consumption under aquatic conditions

v. Taigen measured oxygen consumption at much lower temperatures than Phillips & Stirr 

G.  (For students in Tuesday lab only.)  Alton & Humann recently issued their provocative paper, "Effect of temperature acclimation on oxygen binding in crayfish (Procambarus spp.) hemocyanin."  One limitation of this fine study was the fact that


i. not all oxygen binding curves were generated at the same pH


ii. not all oxygen binding curves were generated at the same temperature

iii. crayfish have so little hemolymph that hemolymph samples from individuals had to be pooled -- correct


iv. the P50's were inexplicably much higher than reported in previous studies


v. actually, the study had no limitations and should be published immediately

H.  (For students in Tuesday lab only.)  "Crayfish ability to acclimate to different salt water concentrations through osmoregulation" is the title of Friedenberg & Hofer's latest paper.  In this study, they showed that


i. over a 4-week period, crayfish progressively lose their ability to osmoregulate

ii. after 4 weeks, crayfish continue to osmoregulate in pure saltwater but osmoconform in a 50/50 mixture of saltwater and freshwater


iii. hemolymph osmolarities rose slowly throughout the 4 weeks of the study

iv. hemolymph osmolarities rose and then declined toward their initial values over the 4 weeks of the study -- correct


v. males osmoregulated more effectively than females

I.  (For students in Wednesday lab only.)  Akhbari & Kefauver (2002) measured the oxygen consumption of newts in terrestrial and aquatic environments.  Their results can be explained in part by the fact that

i. their newts were more active in the aquatic environment than in the terrestrial environment -- correct


ii. newts have lungs but not gills


iii. newts have gills but not lungs


iv. the aquatic environment was colder than the terrestrial one


v. newts mate in aquatic environments but not terrestrial ones 

J.  (For students in Wednesday lab only.)  In comparing heart rate and oxygen consumption as indicators of crayfish metabolic rate, Muirhead & Sato (2002)


i. measured both simultaneously in a custom-made chamber -- correct

ii. measured oxygen consumption in crayfish and compared their measurements to the class's previous measurements of heart rate

iii. labeled their crayfish so that each individual's heart rate could be matched up with its oxygen consumption (determined in separate experiments)


iv. found that oxygen consumption rose much more than heart rate as temperature increased


v. found that the Q10 was about 2 for both oxygen consumption and heart rate

K.  (For students in Wednesday lab only.)  Johanns & Sekey recently shared their data on "Osmoregulatory behavior of the sea stars, Pisaster ochraceus and Evasterias troschelii in changing environmental salinities."  Although their sample size was small, coelomic osmolarity tended to change more rapidly in Evasterias than in Pisaster.  Johanns & Sekey think this might be due to   


i. the lower activity levels of Evasterias


ii. the smaller size of Evasterias -- correct


iii. the higher internal body temperature of Evasterias
iv. the different orders in which the two species were exposed to low-, medium-, and high-salinity environments


v. the different habitats in which the two species are found 

L.  (For students in Wednesday lab only.)  Nance & Sugai (2002) studied the effect of exposure to essential oils on the oxygen consumption of mice.  Their hypothesis and results were:


i. hypothesis: orange-ginger would increase oxygen consumption; results supported hypothesis


ii. hypothesis: orange-ginger would decrease oxygen consumption; results supported hypothesis

iii. hypothesis: orange-ginger would increase oxygen consumption; results did not support hypothesis -- correct


iv. hypothesis: orange-ginger would decrease oxygen consumption; results did not support hypothesis


v. hypothesis: orange-ginger would have no effect on oxygen consumption; results supported hypothesis

