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Physiology 1 Lab Requirements and Information  
 

1. Follow the class policies listed in class syllabus and Schedule of Class of Los 

Angeles Valley College. 

2. Please do not eat or drink in the classroom. 

3. Do not wear open- toe shoes to lab. 

4. Read your lab manuals before coming to the lab. 

5. Clean after yourself after each lab. 

6. Work as a group. However, finish your write up individually . Otherwise you 

will get zero. 

7. Lab answer will be collected at the end of each lab. 

8. Each wrong answer will be deducted 0.25 point. 

9. Each bad lab practice will be deducted 0.25 point.  
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Lab 1 Diffusion of Molecules through a Selective Membrane 
 

Name______________________________ Section __________________ (Tur n in pages 2-5) 

 

Prelab Reading 

Cindy Stanfield 2010. Principle of Human Physiology Chapter 4. 

 

I. Diffusion 

 

Introductions 

The plasma (cell) membrane is a selective permeable membrane that regulates the movement of 

materials in and out of the cell or organelles. The plasma membrane is permeable to non polar 

molecules such as oxygen gas and steroid hormones.  It also allows small polar (uncharged) 

molecules such as carbon dioxide, ethanol, urea and small amount of water to travel across the 

membrane freely. The plasma membrane is not permeable to macromolecules, charged ions and 

molecules; or other large polar molecules.   

The random movement of molecules is called diffusion. The driving forces behind molecule 

movement are gradients such as concentration gradient, pressure gradient and electrical gradient.  

Molecules move from high concentration region to low concentration region until the 

equilibrium is reached.   

In this exercise, we use two types of molecules: iodine (I2- KI) and starch to demonstrate 

diffusion and the selective permeability of an artificial membrane.  Lugol's iodine (I2 KI) is a 

solution of made of 5% I2 and 10% KI. It is named after the French physician J.G.A. Lugol. 

Lugol's iodine solution is often used as an antiseptic and disinfectant. In this lab, it is used as a 

starch indicator. Iodine turns dark blue or black in the presence of starch. Starch is a 

polysaccharide (macromolecule) frequently stored by plants and consumed by humans.  

Dialysis membrane is a porous artificial selective membrane. We will place iodine and 

starch on the opposite sides of a dialysis membrane to create a concentration gradient. We will 

determine which molecule is able to travel across the membrane by observing the color change 

in iodine and starch solution.  

 

Predication and Hypothesis 

 Based on your knowledge about the sizes of the iodine and starch molecules, which type of 

molecule is able to travel across the dialysis membrane? _________________ 

 

Materials 

 Two 100 ml beakers        Two dialysis membrane tubes    

0.5% starch solution                     0.5%   diluted iodine solution         Rubber bands  

Procedure 

A.  Set up A  

1. Label one clean beaker as ñAò and pour in one-third of diluted iodine solution 

(light brown color). 

2. Take one dialysis membrane tube from the water. Twist and tie one end. Make 

sure the length of the dialysis tube is smaller than the diameter of your 100 ml 

beaker. Pour in about 5-6 ml of 1% starch solution from the open end. Twist and 
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tie the other end. Make sure that both ends are securely fastened and are not 

leaking. 

3. Immerse the dialysis tube horizontally inside the diluted iodine solution (Figure 

1a). 

4. Swirl the beaker gently. 

 

B. Set up B 

1. Take another clean beaker and label it as ñBò and pour in one-third of (1%) starch 

solution into the beaker. 

2. Take one dialysis membrane tube from the water. Twist and tie one end. Make 

sure the length of the dialysis tube is smaller than the diameter of your 100 ml 

beaker. Pour in about 5-6 ml of diluted iodine solution from the open end. Twist 

and tie the other end. Make sure that both ends are securely fastened and are not 

leaking. 

3. Immerse the dialysis tube B into the starch in beaker ñBò (Figure 1 B). 

4. Swirl the beaker occasionally. 

5. Stop both experiments when you observe the color change. 

                                                      

            

 
 I2 KI in beaker    

   

                                                                                                                                  

 

 

C. Record your results in Table 1. 
Table 1. Color change 

 Original Contents 

(Figures 1a and 1b) 

Color  of Original 

Contents 

Final Color 

Dialysis Tube A    

Beaker A    

Dialysis Tube B    

Beaker B    

1. For set up A:  

a. Which one has the higher concentration of iodine?  tube or beaker _________ 

b. Which one has the higher concentration of starch? tube or beaker __________ 

c. Which molecule traveled across the membrane? _____________ 

2. For setup B: 

a. Which one has the higher concentration of iodine?  tube or beaker _______ 

 

I2 KI in tube 

Starch in beaker 

Starch in tube 

Figure 1 a.  Experiment setup beaker A Figure 1b. Experiment setup beaker B 
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http://www.chemistry.mcmaster.ca/~chem2o6/labmanua

l/exptl/exp1-f3.gif 

b. Which one has the higher concentration of starch? tube or beaker _______ 

c. Which molecule traveled across the membrane? __________________ 

3. Overall, the dialysis membrane is permeable to which molecule in this lab? 

_______ 

 

¶ Discard the dialysis tubes in a trash can. 

¶ Wash the beakers with warm soap, and rinse them with water.  

¶ Dry your beaker with a paper towel and place the clean beakers on the cart. 

 

II. Filtration  

Filtration  is the movement of molecules across a selective membrane from a high pressure to a 

low pressure region.  The net movement is driven by both osmotic and hydrostatic pressure in a 

human body.  Hydrostatic pressure refers to the pressure that any fluid in a confined space exerts 

on its surroundings. For example, water in a bottle will exert pressure on the bottom and the 

sides of the bottle. This pressure sometime is referred as the gravitational pressure.  Hydrostatic 

pressure is an important force that drives fluid movement in the cardiovascular system and the 

renal system.  

In this experiment, we will examine the filtration of materials through a filter paper. The 

porous filter paper allows small molecules such as salt and water to pass through. It will not let 

larger materials to travel through. The presence of chloride ion is tested by using silver nitrate.  

The silver nitrate will turn a milky color when it meets 

with chloride ions. 

 

Materials 

funnel, filter paper,  ring stand, beaker, filtration mixture 

 

Procedure 

A. Fold your filter paper into a cone and fit it in a funnel. 

B. Set the funnel in a ring stand (If there are no extra ring 

stands, you may set the funnel right on the top of the 

flask). 

C. Pour 15 ml filtration mixture (small pieces of egg 

white,   NaCl and water) through the funnel. 

D. Test the solution collected inside of the flask by using 

a few drops of silver nitrate solution. 

E. Examine the filter paper and record the materials did 

not pass through the funnel ____________. 

F. Clean all glass wares and place the filter paper into a trash can. 

G. List the materials that passed through the filter paper _________ __________ 

 

III. Os motic Activities of Red Blood Cells 

Cells take up and eliminate water using internal regulatory systems. The movement is water is 

driven by the concentration gradients. Water traveling from a high concentration region to a 

lower concentration region through a plasma membrane is called osmosis.  
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Red blood cells maintain their normal shape when they are placed in an isotonic solution.  

An isotonic solution has the same solute concentration, osmolality and osmotic pressure as its 

environment such as plasma or a solution. Normal saline (0.9% NaCl) and Lactated Ringer's 

solution and dextrose 5% in water (D5W) are examples of such isotonic solutions. They are used 

intravenously to replace fluid loss. 

When distilled water, a hypotonic solution is given intravenously directly, it causes the red 

blood cells to undergo hemolysis (the rapture of red blood cell).  A hypotonic solution has less 

solute concentration, osmolality and osmotic pressure than another solution with which it is 

compared or as the plasma.  

A hypertonic solution has higher solute concentration, osmolality and osmotic pressure 

than plasma or another solution with which it is compared.  A sea water solution is a hypertonic 

solution that makes water to leave the cells therefore to make them shrink and causes crenation 

(the formation of scalloped edges of a cell) of the cells.  This is why humans can not drink sea 

water to sustain our lives. Hypertonic solution dehydrates us. In medical field, carefully 

calculated and controlled hypertonic and hypotonic solutions are also used to save lives.  

In this exercise, we will investigate the characteristics of osmotic activities of blood cells and 

have an understanding of hypotonic, hypertonic and isotonic solutions. 

 

Predictions 

1. A cell will expand when it is placed in _________ solution. 

2. A cell will shrink when it is placed in ____________ solution. 

3. A cell will not change its shape when it is placed in _____________ solution. 

4. Label the following diagrams by using the following words to describe  

¶ Shapes: no change, crenation and hemolysis.  

¶ Solution tonicity types: isotonic, hypertonic and hypotonic.  

 

 

 

 

 

 

 

 

Shape             _____________                  ______________               ______________ 

 

Tonicity           ____________              ______________              ______________ 

References 

http://www.rcs.rome.ga.us/hargett/biology/osmosis/osmotut.htm 

http://arbl.cvmbs.colostate.edu/hbooks/cmb/cells/pmemb/osmosis_eg.html 

http://edtech.clas.pdx.edu/osmosis_tutorial/ 

http://biology.arizona.edu/sciconn/lessons/mccandless/quiz.html  

http://www.rcs.rome.ga.us/hargett/biology/osmosis/osmotut.htm
http://arbl.cvmbs.colostate.edu/hbooks/cmb/cells/pmemb/osmosis_eg.html
http://edtech.clas.pdx.edu/osmosis_tutorial/
http://biology.arizona.edu/sciconn/lessons/mccandless/quiz.html


 

6 

Lab 2 The Eyes and Vision 

 
Name_________________ Section ________________ 

Prelab Reading 

C. Stanfield 2010.  Principle of Human Physiology Chapter 10 pp 270-284 

 

Light enters the eyes through pupils. The eyes refract the entering light to focus the image on the 

retina. Photoreceptors inside retina convert light stimuli into neural signals by phototransduction.  

The visual information is then transmitted to the visual cortex for perceptual processing. 

 

Materials 

Snellen chart 

Index cards with a red square, a blue square and a yellow square. 

rulers 

field of vision disk 

 

A. Visual Acuity Test 

Visual acuity refers to the sharpness of vision and the resolving power. The visual acuity is 

tested by using a Snellen eye chart. It is expressed by using a fraction. In the Snellen fraction 

20/20, the first number represents the test distance, 20 feet (the standard length of an eye 

exam room). The second number represents the distance that the eye can see the letters on a 

certain line of the Snellen eye chart.  Although 20/20 is considered normal. Some people can 

have better vision than that. 20/50 indicates that the line you correctly read at 20 feet can be 

read by a person with normal vision from 50 feet away. Individuals have abnormalities 

related to improper refraction such as nearsightedness (myopia), farsightedness (hyperopia) 

and astigmatism can be corrected by using different types of correction lenses. Refraction 

errors are written differently in a doctorôs prescription. To understand your eye prescription, 

go to:  http://www.usaeyes.org/lasik/faq/read-eyeglasses-contacts-prescription.htm. 

Procedure 

1. Stand 20 ft from the Snellen chart. 

2. Remove correction glasses and cover one eye with a index card. 

3. Start from the top of the chart and read the letters randomly. 

4. Record the number of the last line that can be read successfully. 

5. Test the other eye with the same procedure.  

6. The visual acuity of my left eye is 20/______; right eye is 20/____. 

B. Astigmatism Test 

Astigmatism occurs when light rays do not focus as a result of 

irregular curvature of the lens or cornea. This condition can 

cause the blurred of vision. Astigmatism is determined by genes. 

Ask your subject to remove any corrective lenses. Glass and 

hard lens can correct astigmatism. Soft lens do not work very 

well. 

 

Procedure 

1. Look at the center of the astigmatism test chart with one Figure 1 Astigmatism 

http://www.usaeyes.org/lasik/faq/read-eyeglasses-contacts-prescription.htm
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eye, then with the other eye. 

2. If all lines are equally sharp and black, there is no astigmatism. Figure 1 illustrates an 

example of astigmatism. 

3. My left eye is normal/abnormal_______________.  

4. My right eye is normal/abnormal___________________. 

 

C. Blind Spot Test 

The blind spot occurs where the optic nerves exit the retina. The absence of rods and cones 

results in no vision in this area. Use Figure 2 to test your blind spot. 

 

Procedure 

1. Hold Figure 2 in front of you about 30 cm away from you or pin it down on the 

display board.   

2. Position your body so that the cross is in front of your left eye directly. Stare only at 

the cross. Close your right eye. You should also see the circle. 

3. Very slowly move the figures toward you until the circle disappears. Keep your left 

eye focused on the cross only. Do not use peripheral vision. 

4.  Ask your partner record the distance from your eye to the figures for both eyes. 

5. The blind spot of my left eye is_______ cm; my right eye is _____ cm. 

 

 

 

 

 

D. Macular Degeneration 

In macular degeneration, neurons within the macular lutea begin to die off.  The mechanism 

is not well understood, aging, smoking and diabetes increase the chance of muscular 

degeneration.  The Amsler grid is used to test individuals for macular degeneration. This 

test is normally included for people who are over 50 yearôs old. 

 

Procedure 

1. Ask the tester to hold this paper at about one foot away 

from you. 

2. Cover your left eye. 

3. Look at the black center of Figure 3 with your right eye. 

4. Note any irregularities:  

a. Are all lines straight?  

b. Do some appear wavy? 

c. Are there any blank spots (discontinuation of lines)? 

5. Repeat the test with the other eye.  

6. If your answers are no, you are normal. 

7. My left eye is normal or abnormal______________.  

8. My right eye is normal or abnormal_____________. 

 

 

Figure 3 Amsler grid 

Figure 2 Testing for the blind spot 
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E. Accommodation Test 

The lens of the eye has the ability to change its focusing power by changing its curvature. 

This is called accommodation. Accommodation is accomplished by contraction of the 

ciliary muscle with the presence of parasympathetic activity for near vision. Far vision of 

distance does not have parasympathetic stimulation, the ciliary muscle relaxes. The 

relaxation of ciliary muscle puts tension on the zonular fibers. Zonular fibers flatten the 

lens.  The test below determines the near-point accommodation. 

 

Procedure 

1. Have your subject sit upright and close left eye. Ask your subject to focus on 

one letter in this page.  Use a ruler or meter stick measure the distance from eye 

to this page. _________ cm. This is the farthest distance your subject can see. 

2. Now slowly move the page toward the subject as close as possible to your 

subjectôs open eye until she/he loses the focus of the letter. 

3. Measure and record the distance between the page and the subjectôs eye.This is 

the near-point accommodation of your subjectôs left eye. 

4. Repeat steps 1-3 with the other eye.  

5. Based on this test, the near-point accommodation of  

a my left eye is _____ cm.  

b my right eye is _____ cm. 

6. Now look at the correlation of age and near ïpoint accommodation in Table 1. 

How do you readings compare to your own age group? ___________________ 
 

Table 1 Correlation of age and near-point accommodation 

 (From Amitrano and Tortora Anatomy  

and Physiology Laboratory manual) 

 

 

 

 

 

F. Test Afterimages 

If photoreceptors are stimulated by staring at a bright object for a 

long period of time, they will keep firing after the stimulus is 

removed (positive afterimage). After prolonged firing, these 

photoreceptors will become fatigue, therefore no longer activate, 

resulting negative afterimage. So the color will appear as the 

complement color (Figure 4), for example yellow green appears as 

violet.  

 

Procedure 

1. Bright light test 

a. Place an index card with a white square and 

black dot on your table. 

Age Centimeter 

10 7.5 

20 9.0 

30 11.5 

40 17.2 

50 52.5 

60 83.3 

Figure 4 Color wheeler 
http://www.athensacademy.net/teachers/as

weetapple/apenglish/colorwheel1.jpg  
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b. Now stare at a bright light source for 30 seconds.  

c. Close your eyes briefly.  

d. Open your eyes and focus on the black dot in the white square.  

e. What do you see? ______________________ 

2. Red Test 

a. Get the index card with a red square on it. 

b.  Look at the image at a distance of 12 inches or 30 centimeters from the chart. 

c. Stare at the black dot in the middle of the red rectangle for 30 seconds.  

d. Keep your focus on the black dot or the test will not work.  

e. After 30 seconds, shift your focus to the black dot in the middle of the white 

rectangle. Once again, you must focus on the black dot in the middle of the 

white square or this will not work. 

f. What do you see? _____________ 

3. Blue Test 

a. Get the index card with a blue square.  

b. Look at the image at a distance of 12 inches or 30 centimeters from the chart. 

c. Stare at the black dot in the middle of the blue rectangle for 30 seconds.  

d. Keep your focus on the black dot or the test will not work.  

e. After 30 seconds, shift your focus to the black dot in the middle of the white 

rectangle.  

f. Once again, you must focus on the black dot in the middle of the white square 

or this will not work. 

g. What do you see? _________________ 

4. Yellow Test 

a. Get the index card with a yellow square.  

b. Look at the image at a distance of 12 inches or 30 centimeters from the chart. 

c. Stare at the black dot in the middle of the yellow rectangle for 30 seconds. 

d. Keep your focus on the black dot or the test will not work. 

e.  After 30 seconds, shift your focus to the black dot in the middle of the white 

rectangle.  

f. Once again, you must focus on the black dot in the middle of the white square 

or this will not work 

g. What do you see? _____________________ 

 

G. Color Blindness Test 

Color version is formed by the stimulation of three types of cones, designed blue (S cones for 

short wavelength), green (M cones, medium wavelength) and red (L cones, for long 

wavelength). In human the red and green color blindness gene is located on sex chromosome 

X. Therefore its inheritance is called sex-linked inheritance. 

 

Procedure 

1. Use the Ishihara test to test the color blindness. Your eyes are normal or 

abnormal_________________. 
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Figure 5 Neural pathway for vision 

H. Field of Vision Test 

A personôs peripheral vision and reading vision is measured by using the Field of Vision 

Disk. The maximum peripheral visual field is when you can detect the card. The reading 

range is when you can see things sharply. 

 

Procedure 

1. Follow the procedure described by the instruction sheet attached to the field version 

test disk.  

2. Test each otherôs right and left side of maximum peripheral vision and reading 

range. Record your results  in Table 2. 

 
Table 2 My  field of vision 

 

I. Neural Pathway for Vision. 

1. Explain how vision is formed (including the following terms: light, pupil, lens, 

retina, photoreceptors, phototranduction, receptor potentials, ganglion cells, 

bipolar cells, optical nerve, visual 

cortex) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 My Left eye    My Right eye 
Maximum peripheral field of vision 

(degree) 
  

Reading Range (degree)   
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2. Complete the labels for Figure 5. 

 

J. Eye dominance Test   

     (Modified after the archery web www.archeryweb.com/archery/eyedom.htm) 

General speaking, you do use one of your eye more than the other. This is called dominance 

of eye. 

 

Procedure 

1. Extend both hands forward of your body and place the hands together making a small 

triangle (approximately 1/2 to 3/4 inch per side) between your thumbs and the first 

knuckle.  

2. With both eyes open, look through the triangle and center on a power outlet in the 

triangle.  

3. Close your left eye. If the object remains in 

view, you are right eye dominant. If your hands 

appear to move off the object and move to the 

left, then you are left eye dominant.  

4. My dominant eye is _________ 

 

a b c 

d e f 

g h  

Figure 6 Determination of a dominant eye 
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Lab 3 The Ears: Hearing and Equilibrium 
Prelab Reading: 

C. Stanfield 2010.  Principle of Human Physiology Chapter 10 pp 284 - 295 

 

Objectives 

1. Describe the structure of ear and its relationship with sound conduction. 

2. Describe the method of hearing test.  

3. Describe the function of ear and balance. 

Note: All tests on done on yourself. You and your partner will test each other. 

I. Hearing 

Introduction  

Sound wave is gathered by the outer ear. The vibration is conducted to the tympanic membrane 

and three ossicles of middle ear. The middle ears amplify sound. Sound wave travels to the oval 

window. The vibration reaches the cochlea fluid and depolarizes the sensory hair cells in the 

basilar membrane with in the organ of Corti. The resulting actions potentials travel along the 

vestibulocochlear (VIII cranial) nerve to reach the brain. Each region of the basilar membrane 

vibrates most vigorously at a particular frequency and leads to the excitation of a specific 

auditory area of the cerebral cortex.  Therefore the different sound pitch is perceived by the 

brain. 

Conduction deafness is caused by the interference with the sound wave reaching the inner ear; 

sensory (sensorineual) deafness results from the impairment of hair cells or the damages to the 

vestibulocochlear nerve.  

  

A.  My Weberôs Test 

Weberôs test is the diagnostic tool for both types of deafness.  

Materials  

Tuning fork, rubber mallets 

 

Procedure 

Conduct this test in a quiet room. 

1. Strike a turning fork with the rubber mallet and place the tip of the handle on the 

midline of the subjectôs forehead. 

2. Is the tone equally loud in both ears? _________ 

3. If sound is heard in the center of the head and equally loud in both ears, hearing is 

normal.  

4. Repeat step 1 with left ear plugged with your finger. 

a. Describe your results. 

_____________________________ 

5. Repeat step 1 with right ear plugged (occluded) with your finger. This would 

simulate a conductive deafness. 

a. Describe your results. 

 ____________________________________ 

6. If the sound is louder in the plugged ear, hearing is normal. This is because that in 

conductive deafness, ambient sound is prevented from getting to the cochlea on the 

blocked side. This causes the nervous system to amplify sounds on that side by 

Figure 1 Conduction test 
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Figure 2 Rinne test 

sensitizing cochlear transduction. The sound on the normal side is relatively depressed 

and extinguished.  

7. In sensory deafness, the cochlea or the transmission is defective and the sound is louder 

in the normal ear. 

 

B. My Rinneôs Test 

When the turning fork is strike the sound is conducted via air and skull. The Rinneôs test 

compares both air and bone conductions. Vibrations perceived through air are heard twice as 

long as those perceived through bone with normal individual, because the sound wave is not 

absorbed by tissue. If there is conductive deafness, bony conduction is either normal or 

slightly enhanced, whereas air conduction is decreased. If there is sensory deafness, both 

bone conduction and air conduction are equally suppressed. 

 

Procedure 

1. Place the handle of the vibrating tuning fork against the mastoid process of the temporal 

bone (the bone prominence behind the 

ear) of the left ear. Ask the subject to tell 

you the sound is not longer audible.  

2. Move the vibrating tuning fork close to 

the external auditory canal. Ask the 

subject if sound is still audible. If the 

subject hears the tuning fork again, 

hearing is not impaired. 

3. Repeat the test by striking the turning 

fork and place it in front of the external 

auditory canal first until the subject 

informs you the sound is no longer audile. 

4. Move it and place the handle on the mastoid 

process and ask the subject if the sound is audible. If the answer is yes, this indicates 

some degree of conductive deafness. 

5. Repeat steps 1-4 with the right ear. 

6. Record the results on the answer sheet. 

 

II. Balance 

Introduction  

The vestibular apparatus is located in the inner ear above the cochlea. It provides a sense of 

balance and equilibrium.  Movement of the head causes the position changes of the sensory hair 

cells of the semicircular canals, thus imitating a nerve impulse. This nerve impulse is conducted 

along the VIII cranial nerve to the brain. The information is sent to the eyes and other motor 

activities that help to orient the body. 

 

A. My Balance Test 

1. Have the subject stand in front the black board. Mark the edge of the shoulders. 

2. Ask the subject to stand still with the arms at the sides and close his or her eyes. 
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3. Stand by the subject side to observe the sway. Prepare to catch the subject should he or 

she falls. The balance is considered as good, if one can stand on one leg with eyes close 

for more than 15 seconds. 

 

B. My Barany Test 

1. The semicircular canals can be stimulated by rating a subject in a chair. When the 

rotation stops, the momentum causes the endolymph in the horizontal canal to continue 

spinning. The spinning bends the cupula in the direction of rotation. Other sensory input 

informs us that we are no longer spinning. Nystagmus, the rapid involuntary movement 

of the eye balls, tries to compensate for the loss of balance by fixation on an object.  

Absence of nystagmus may indicate the labyrinth is not functioning. 

2. When the subject is moved to the left, the cupula will be bent to the right due to lag of 

endolymph.  This will cause the eye moves move to the right following by a quick move 

to the left. When the rotation of subject is stopped suddenly, nystagmus will show a slow 

drift phase to the left (follows the original rotating direction) and followed by fast phase 

to the right. 

 

Procedure 

Do not perform this test if the subject has motion sickness or vertigo. 

1. Have a subject sit on a swivel chair with the eyes open and the chin almost touch the 

chest. 

2. Rotate the chair quickly (not too fast to make your subject fall) to the right for 10 

revolutions. 

3. Abruptly stop the chair. Record the subjectôs nystagmus (eye movement, right to left or 

left to right). Ask if the subject still feel the rotating sensation. If the subject feels the 

chair is still rotating, the subjectôs semicircular canals are function properly. 

4. Have the subject tilt his or her head to one shoulder. 

5. Rotate the chair quickly for 10 revolutions. Stop the chair suddenly.  Observe the eye 

movement. 
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Lab 3 Answer Sheet 
Turn in this page only 

Name _____________________________ 

Tests results are done on you not your partners. 

A. Explain how hearing is perceived (Start with sound wave from air till perception). 

 

 

 

 

 

 

 

 

 

 

 

B. My Weberôs Test: 

1. The sound on the normal side is relatively __________ and__________.  

2. Results of your subject (normal or abnormal) 

 Conductive deafness Sensory Deafness 

Right Ear   

Left Ear   

 

C. My Rinneôs Test 

1. If there is conductive deafness, _______ conduction is either normal or slightly 

enhanced, whereas __________ conduction is decreased. 

2. If there is sensory deafness, both bone conduction and air conduction are equally 
______________. 

3. Results of your subject (normal or abnormal) 

 Air Conduction Bone Conduction 

Right Ear   

Left Ear   

D. My Balance Test 

 1. Describe the response of your balance test. 

 

 

E. My Groupôs Barany Test 

            Eye Movement Semicircular Canals Function 

(Normal/Abnormal) 

Chin almost 

touch chest 

  

Head tilt to 

one shoulder 
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Lab 4 Cutaneous Sensation 
Prelab Reading 

Cindy Stanfield 2010 Principle of Human Physiology Chapter 10 pp. 253-269; 293-299 

 

Sensory receptors sense environmental stimuli such as color, smell, tastes and sound. These 

receptors turn the energy stored in these stimuli into action potentials. Action potentials are 

conducted to our central nervous system by sensory neurons.  

There are different types of sensory receptors (Table 10.1). In this exercise, we will 

investigate the general sensory receptors such as mechanoreceptors, chemoreceptors and 

thermoreceptors.  

 
  Work in a group of three. Take turns to play the roles of the test subject, the tester and 

the recorder. 

A. Olfaction  

Smell is detected by the olfactory (olfac =smell) 

receptors high up in our nasal passages. These 

receptors synapse with neurons in the olfactory 

bulb glomeruli of the cerebral cortex.  There are 

about 5 million olfactory receptors and 1000 

types. The sensitivity of smell decreases as it 

adapts to the environment. There are variations 

in human smelling ability depending on age, 

gender, mental ability and physical health. This 

test below detect the smell discrimination 

 

Procedure 

1. Complete the labels of in figure 1. And 

explain the neural pathway for olfaction. 

2. Test Smell 

1) Close your eyes (you are the 

subject). 

2) Have your partner (tester) place a sample in front of your nostrils. 

3) Test any three samples in random order. 

Figure 1 Olfaction 
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4) Have the recorder record your response for you in Table 1 on your lab answer 

sheet. 

5) Change roles until all three of you have been tested. 

6) Discard the used cotton swabs in the waste bins. 

 

B. Gustation  

Gustation (gust = taste) receptors are located in the taste buds. There are five types of taste: 

sweet, salty, sour, umami (delicious) and bitter. The stimuli for sour are hydrogen ions. The 

stimuli for salt are sodium ions. Sweet tastes are triggered by the presence of sucrose and 

molecules similar to sucrose.  Bitterness is sensed by the presence of nitrogen-containing 

compounds such as quinine. Flavor enhancers such as monosodium glutamates and other 

amino acids cause the sensation of the fifth sensation umami. Each taste receptor cell can 

bind with all four types of stimulus. However it is optimal for one type stimulus.  The taster 

cells synapse with taste afferents.  Taste sensations are passed by the labeled ïline pathway 

to the medulla oblongata and then to the cerebral gustatory cortex. Smell also affects oneôs 

ability to taste. 

1. Taste discrimination 

  Procedure 

1) Have your partner dip a clean cotton swab in solution ñAò.  

2) Use the swab to touch your tongue, and raise your hand when you detect a taste. 

Record your response in Table 2. 

3) Repeat the test with Solution ñBò, ñCò and ñDò. 

4) Discard the used cotton swabs into the waste bin. 

2. Taste and Inheritance 

1)  Taster of PTC 

Taste for certain substance is inherited. One chemical is consistently used for 

genetic demonstration, phenylthiocarbamide (PTC). About 70% of human 

population inherits a dominant taster gene. These people can taste this chemical. 

This particular genetic trait does not have any health indication. 

Procedure 

i. Place a piece of PTC on your tongue (do not swallow). If it tastes from 

sour to bitter, you are a taster of PTC. If it tastes just like a piece of paper, 

you are a non taster of PTC. Record your results here _____________. 

ii.  Place used PTC paper in a trash can. 

2)  Super-taster 

Scientific evidence suggests food preferences are influenced by the taste buds. 

Each of us is born with a certain number of taste buds.  Dr. Linda Bartoshuk , 

professor of surgery and taste researcher at Yale University School of Medicine 

discovered that 25% of the population are super-tasters (25% of the population), 

50% population are medium tasters (50%) and 25% population are non -tasters. 

Super-tasters are distinguished by their increased density of fungiform papillae 

and their extreme sensitivity to the chemical n-propylthiouracil (PROP).If you 

are a super-taster; you may find that some fruits and vegetables are too strong to 

eat.  You may also be able to distinguish non fat milk from regular milk. Her 

study also shows that women (35% of Caucasian females) are more likely to be 

http://www.pbs.org/safarchive/3_ask/archive/bio/94_bartoshuk_bio.html
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super-tasters than men (15% of Caucasian males). Asians are more likely to be 

super tasters than Caucasians. Currently there are not enough data to draw 

conclusions for other races. 

i. Use a cotton swab to wipe some blue food coloring on the tip of your 

tongue. 

ii.  Place a plastic ring disc on the tip of your colored tongue. 

iii.  If you have more than 35 taste buds per circle at the tip of your tongue, 

then you are a super- taster. 

iv. If you have less than 15 taste buds per circle at the tip of the tongue, then 

you are a non taster. 

v. How many taste buds do you have? _________ 

 
(Figure 2 Super taster 

http://www.bbc.co.uk/science/humanbody/body/articles/senses/tongue_experiment.shtml) 

 

C. Thermoreceptors and Sensory Adaptation 

Thermoreceptors test the warmth and cold. There are normally located in our skin. The have 

small receptive field and adapt rapidly. 

Procedure 

1. Take three beakers. Fill beaker #1 with warm water, # 2 with cold water and # 3 with tap 

water. 

2. Place these three beakers next to each other. 

3. Have your partner ready to time you. 

4. Place the index finger of left hand in a breaker containing warm water. Place the index 

finger of the right hand in a beaker of cold water. 

5. Hold your index fingers in their respective beakers for 60 seconds. 

6. At the end of 60 seconds, place both index fingers in a beaker containing water at room 

temperature for 15 seconds. 

7. Record the sensation in your answer sheet. 

 

D. Mapping the Temperature and Touch Receptors of the Skin 

There are four types of cutaneous sensations: warmth, cold, touch and pain. These receptors 

are not evenly distributed throughout the skin. 

 Procedure 

1. Ink the grid stamp on the inkpad. Stamp one grid on a hairless side (ventral side) of 

your forearm. 

2. Have your partner obtain a steel probe from the ice, one steel probe from warm 

water bath.  

3. Obtain two color pencils, red for warm; and blue for cold 

4. Close your eyes. Have your partner use the two probes touch the different points in 

the grid on you arm randomly one probe at a time.  

http://www.bbc.co.uk/science/humanbody/body/articles/senses/tongue_experiment.shtml
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5. Indicate (with your eye closed) if you feel warm or cold with each touch.  

6. Ask you partner to mark the points of cold sensation and warm with a ñ+ ñfor 

sensation, ñ-ñfor no sensation (ID the cold or warmth correctly) in Table 3a and 

Table 3b. 

7. Change roles until all of you are tested for cold and warm.  

8. Return the probes to the holding tray. 

 

E. The Two ïPoint Threshold in Touch Perception 

The density of touch receptors is measured by the two-point threshold test. The two points of a 

pair adjustable caliper are simultaneously placed on the subjectôs skin with equal pressure, and 

the subject is asked if the two points are felt. If the answer is yes, the distance between the points 

of the calipers is shortened. The test is repeated until one point is felt. The minimum distance at 

which two points of contact are detected is the 

two-point threshold. 

 

 

 

 

 

 Procedure 

1. Close your eyes.  

2. Have the tester start with the clipper wide apart, and then reduce the distance by bring in 

the clipper together. 

3. Determine the two-point threshold on the back of the hand (randomly alternate the two 

point touch with one point touch, so the subject can not anticipate you). 

4. Try on palm of hand and finger tips back of the neck. Record the two ïpoint threshold in 

mm in Table 4. 

 

Figure 3 Two- point threshold 
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Lab 4 Answer Sheet 
 (Turn in answer sheet only) 

Name____________________________ 

 

A. My Smell Test Results 
Table 1 My Own Smell Test (Use + for correct and ï for incorrect) 

Sample Name Response with eyes closed 

 

Response with eyes open 

 

1   

2   

3   

1. What receptors detect smell? ________ 

2. The sensitivity of smell __________ as it adapts to the environment. 

3. Does visual affect your sense of smell? ______ 

4. Complete the olfactory labels (figure 1). 

 

B. My Taste Test Results 
Table 2 My Own Taste Test (from 0 to +++; 0 absent, faint +, strong ++, very strong +++)                    

Solution Sensitivity of my taste 

with my nose covered 

Sensitivity of my taste  

with my nose not covered 

Sweet/ Salty/ 

Umami/ Sour/ Bitter 

A 
   

B 
   

C 
   

D 
   

1. ___________   receptors (be specific) are located in the taste buds. 

2. Taste cells for salty are depolarized by the presence of ___________ 

3. Taste cells for sour are depolarized by the presence of ___________ 

4. Taste cells for sweet are depolarized by the presence of ___________ 

5. Taste cells for umami are depolarized by the presence of ___________ 

6. Taste cells for bitter are depolarized by the presence of ___________ 

7. The ability to taste PTC is determined by________. 

8. Are you a taste of PTC? _____________ 

a 
c e 

b 
d f 
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9. Did smell affect you taste ability? _____________ 

 

C. My Own Thermoreceptor Test 

1. What sensation (warm, cold, or room temperature) do you feel with your left finger 

after placing it in the room temperature water? ________________ 

2. What sensation (warm, cold, or room temperature) do you feel with your right finger 

after placing it in the room temperature water? ________________ 

 
Table 3 My Thermoreceptor map (+ = yes, - =no) Use all squares 

a. Warmth Receptors   b. Cold Receptors 

     

       

     

     

     

     

 

D. My Two-point Threshold Test 

1. Define two- point threshold.  

 

 

2. Which instrument was used to test the two-point threshold? ________ ___________ 

 

3. According to table 4 below, which of your body locations has the greatest acuity? ______ 

 
Table 4 My Two- point Threshold 

Location Two-point Threshold in mm 

Back of hand  

Palm of hand  

Fingertip  

Back of the neck  
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 Lab 5     Reflex Physiology 
Prelab Reading: 

Cindy Stanfield 2010 Principle of Human Physiology Chapter 9 pp. 236 -239 

 

A reflex is an involuntary response to a given stimulus. Reflexes can be grouped into four 

categories based on the level of neural processing; efferent division controlling effectors; 

development pattern and number of synapses in the pathway (Table 1).  
Table 1 Categories of reflexes 

Category Classes Example 

Level of neural processing Spinal Muscle spinal stretch reflex 

Cranial Papillary reflex 

Efferent division 

controlling effector 

Somatic Muscle spindle stretch reflex 

Autonomic Baroreceptor reflex to control blood 

pressure 

Development pattern Innate Muscle spindle stretch reflex 

Conditioned Salivation reflex of Pavlovôs dogs 

Number of synapses in the 

pathway 

Mono-synaptic Muscle spindle stretch reflex 

Poly-synaptic All other reflexes 

A reflex arc is the special nerve impulse pathway. It has five components: sensory receptor, 

afferent neuron, integration center, efferent neurons(s), and effector organ.  Reflexes help to 

maintain homeostasis by permitting the body to make exceedingly rapid adjustments to 

homeostatic imbalances. Reflex testing incorporates an assessment of the function and interplay 

of both sensory and motor pathways. It is simple yet informative and can give important insights 

into the integrity of the nervous system at many different 

levels.  

In this lab, we will test the integrity of spinal nerves and 

cranial reflexes. Some cranial nerves were tested in previous 

labs (eye and sensation).  

Materials 
   
Taylor Percussion hammer  penlight         reaction time rule 

 

A. Tests for Spinal Nerve Stretch Reflexes: Biceps ïJerk 

Reflex  (Cervical (C)5, C6  - Musculocutaneous nerve) 

Procedure 

1. Have the Subject seated. 

2. Have the Subject roll up his or her sleeve and flex at 

the elbow while the Tester observes and palpates the 

antecubital fossa. The tendon will look and feel like 

a thick cord (not a bone). 

3. Allow the Subjectôs arm relax and forming an angle 

of more 90
Ǔ 
on his or her lap. 

4. Place index or middle fingers firmly against the Figure 1 Bicep reflex test 
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Figure 3 Achilles reflex test 

Figure 2 Patella reflex test 

tendon and strike them with the hammer. 

5. Test the other arm. 

6. A normal reaction will cause the biceps to contract, moving the lower arm upwards.  

a. Patella reflex is also called knee jerk reflex. It is also called a monosynaptic 

reflex because there is only one synapse in the circuit needed to complete the 

reflex. It operates as a feedback mechanism to control muscle length by causing 

muscle contraction. It prevents injury from over stretching because muscle 

contracts when it is stretched. It only takes about 50 milliseconds between the tap 

and the start of the leg kick. A successful reflex indicates that the normal functions 

of lumbar (L) 3, L4, and femoral nerve.  

Procedure 

1) Have your subject seated, feet 

dangling over the edge the lab 

bench.  

2) Identify the patellar tendon, a 

thick, broad band of tissue 

extending down from the lower 

aspect of the patella (knee cap). If 

you are not certain where itôs 

located, ask the subject to extend 

the knee. This causes the 

quadriceps (thigh muscles) to 

contract and makes the 

attached tendon more 

apparent.  

3) Make sure the Subject is 

relaxed. 

4) Tap the patella ligament 

with the reflex hammer.  

5) In the normal reflex, the 

lower leg will extend (move 

forward) at the knee and the 

quadriceps muscles will 

contract. 

6) Test the other leg and record the responses. 

b. Achilles (Sacral (S)1, S2 ï Sciatic Nerve) Reflex 

Procedure 

1) Have the Subject seated, feet dangling over the 

edge of the table.  

2) Take off shoes and socks (keep them off for B).  

3) Identify the Achilles tendon, a taut, discrete, 

cord-like structure running from the heel to the 

muscles of the calf. 

4) If  you are unsure, ask the Subject to plantar flex (i.e. ñstep on the gasò), which 

will cause the calf to contract and the Achilles to become taut. 
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Figure 4 The plantar reflex  test 

5) Make sure that the Subjectôs calf is exposed so the Tester can see the muscle 

contraction. 

6) Position the foot so that it forms a right angle with the rest of the lower leg. 

The tester will probably need to support the bottom of the foot with your 

hand.  

7) Strike the Achilles tendon directly with your reflex hammer.  

8) A normal reflex will cause the foot to plantar flex (i.e. move into your 

supporting hand).  

9) Test the other foot and record the responses.  

 

B. A Cutaneous Reflex: The Plantar reflex and Babinski Response 

The plantar reflex is elicited by cutaneous (skin) receptor. The nerve impulse is conducted 

along pyramidal motor tracts . It is a polysynaptic superficial reflex.   It is used to measure 

the up motor neurons functions. In normal person, the stimulation of the skin in the sole of 

the foot results in the downward movement of the great toe. The abnormal response is called 

a Babinski sign and consists of extension of the great toe and fanning of the rest of the toes. 

An infant usually exhibit a positive Babinski response. It will disappear after age 2. 

Procedure 

1. Ask your Subject to take off 

shoes and socks. 

2. Have your Subject sit on the 

bench. 

3. Use the handle end of the 

reflex hammer, which is 

solid and comes to a point.  

4. Start at the lateral aspect of 

the foot, near the heel. 

Apply steady pressure with 

the end of the hammer as 

you move up towards the ball (area of the metatarsal heads) of the foot.  

5. When you reach the ball of the foot, move medially, stroking across this area.  

6. Then test the other foot.  

7. In the normal patient, the first movement of the great toe should be downwards (i.e. 

plantar flexion). If there is an upper motor neuron injury (e.g. spinal cord injury, 

stroke), then the great toe will dorsiflex and the remainder of the other toes will fan 

out.  

 

C. Pupillary reflex  involves an autonomic cranial reflex in which the light entering the eye and 

activate the photoreceptors. The photoreceptors activate afferent neurons that transmit signals 

to areas in the midbrain of the brain stem that functions as the integration center. The 

midbrain area will then activate autonomic efferents that innervate the smooth muscle 

surrounding the pupils of eyes via a polysynaptic pathway. 

    

 

 Procedure 
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1.Use a penlight shine into one of your Subjectôs eye. Observe the pupils for constriction 

or dilation  

2.After the light is off, observe the pupils for constriction or dilation. 

 

D. Visual Reaction Time  

This activity is designed to measure your response time to something that you see. Reaction 

time is affected by age, biorhythms caffeine and prescription drugs. Your reaction time is the 

sum of the following processes: 

1. Transduction of the environmental stimulus into a nervous impulse (rods and cones) 

2. Processing in the neurons of the retina (bipolar and ganglion cells)  

3. Transmission of the impulse to the thalamus  

4. Relaying of impulse to the visual cortex via optic radiations  

5. Visual association region recognizes the meaning of the visual impulses  

6. Transmission of impulse from visual association region to precentral gyrus  

7. Transmission of the motor impulse from precentral gyrus to muscles of hand  

8. Effecting the movement through the contraction of muscles.  

 

Procedure 

1. Get a reaction time ruler. 

2. The Subject sits in the chair. 

3. The releaser stands facing the Subject and holds the ñReleaseò end of the Reaction 

Time Ruler at eye level, between the thumb and the first finger. The releaser may 

have to stand on a chair. 

4. The Subject positions the thrum and first finger of left hand over the ñthumb lineò. 

The position between the Subjectôs thumb and finger should be about 1 inch. 

5. Place your hand over the edge of a table and leave about 3 cm between the thumb and 

forefingers for the Reaction Time Ruler. 

6. Have the Releaser drop the Reaction Time Rules, and as soon as the Subject sees it 

dropping, the Subject has to catch it.   

7. The numbers on the Reaction Time Ruler represents milliseconds. There are 1,000 

milliseconds in 1 second. 

8. Record the reaction time in the table below. 

9.  This reaction time experiment required visual information (the movement of the 

ruler) to travel to your brain. Then your brain sent a motor command ("grab that 

falling ruler") to the muscles of your arm and hand. If all went well, you caught the 

ruler! 

 

References 

1. Pupil evaluation: http://www.aao.org/aaoesite/promo/techniques_200604.cfm  

2. A Practical Guide to Clinical Medicine http://medicine.ucsd.edu/clinicalmed/neuro3.htm 

3. Reaction Time Kit Instruction Wardôs Natural Science Inc. 

4. Diagrams: 

http://www.waybuilder.net/sweethaven/MedTech/Neurology/Neurology01.asp?mode=1&

iNum=0204 

 

http://medicine.ucsd.edu/clinicalmed/neuro3.htm
http://www.waybuilder.net/sweethaven/MedTech/Neurology/Neurology01.asp?mode=1&iNum=0204
http://www.waybuilder.net/sweethaven/MedTech/Neurology/Neurology01.asp?mode=1&iNum=0204


 

26 

Lab 5 Answer Sheet 

 
Name ___________________________ 

Note: Each person is tested individually. The test result is the result about you, not your 

group as a whole. 

1. My Reflex Tests Results 

1) Normal Response: Fill in the blanks 

Reflex Test Normal Responses 

Biceps Reflex   

Patellar Reflex   

Achilles Reflex  

Plantar reflex  

2) Test Results (normal or abnormal) 

Side Biceps Reflex Patella Reflex Achilles Reflex Plantar reflex 

Left     

Right     

3) What instrument was used to test these reflexes? ______________ 

4) Fill in the blanks 

Reflex Test Nerve ( tract) Tested 

Biceps Reflex   

Patellar Reflex   

Achilles Reflex  

Plantar reflex  

2. My Pupillary R eflex  Test 

1) What instrument was used to test pupillary reflex? ______________ 

2) Results  

 Test  Pupil Constriction or Dilation 

Left Eye Light on  

Light off  

Right Eye Light on  

Light off  
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3. My Visual Reaction Time  

1) What was used to test your visual reaction time? _______________ 

2) Results 
Table 2 My Reaction Time 

Trial 

Number 

Left Hand Right Hand 

1   

2   

3   

4   

5   

Average   

 

 

3) How would you expect your reaction time to change if you had alcohol? Explain why you 

think so (Page 211). 

 

 

 

 

 

 

 

 

 

 

 

4) How would you expect your reaction time to change if you had strong coffee? 

 

 

 

 

 

 

 



 

28 

Lab 6 Endocrine System  

 
Name _______________________ 

Prelab Reading 

Cindy Stanfield 2010 Principle of Human Physiology Chapter 6. 

 

Objectives 

A) To introduce the relationship between the hypothalamus and the pituitary gland; 

B) To introduce various hormones and explain their effects; 

C) To encourage small group discussion and enhance analytic thinking; 

D) To have the student apply what he or she has learned to an experimental situation by 

identifying an unknown hormone. 

 

Part I Functions of Endocrine System and Hormones (Day One) 

Introductions 

The organs of the body communicate with each other through the nervous and endocrine systems 

to coordinate their activities. The nervous system uses neurotransmitters and neurons to convey 

information to and from the brain. In contrast, the endocrine system uses hormones to transmit 

information. These hormones are chemical messengers produced by specific tissues in the body 

and transported travel through the bloodstream to exert their effects on distant target organs. 

Although many organs and tissues encounter these molecules, hormone can only affect those 

cells with receptors for that specific hormone. Hormones are a slower method of 

communication, but their effects last longer and wide spread.  

 

A. Hypertrophy and Atrophy  

The glands and tissues of our body enlarge (increase in size) if they are continuously activated; 

this is called hypertrophy . For example, a person who lifts weights will continually stimulate 

the activated muscles, resulting in hypertrophy. This can be easily observed when comparing a 

bodybuilder to an average person; the bodybuilderôs muscles appear larger in comparison. In 

contrast, if a gland or tissue is continuously inhibited it will shrink in size or atrophy. For 

example, if a cast is placed on a personôs arm for 6 wk and then removed, a drastic reduction in 

muscle mass can be seen. The cast prevented any movement (stimulation) of the limb, allowing 

atrophy to occur. 

There are many diseases that may result from a deficiency or excess of hormones. These 

hormonal imbalances may lead to changes in organ or gland size (hypertrophy or atrophy).  

1. Describe the difference between hypertrophy and atrophy. 

 

 

 

 

B. Hypothalamus and Pituitary Glands 

The command center for the endocrine system is the hypothalamus, a small, penny-sized 

portion of the brain. The hypothalamus acts as an endocrine organ that synthesizes oxytocin and 

anti-diuretic hormone (ADH , also known as vasopressin). These hormones travel down the 
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pituitary stalk to the posterior pituitary gland where they are released directly into the 

bloodstream. In addition, the hypothalamus also regulates anterior pituitary gland function 

through the secretion of tropic hormones. These hormones travel through a specialized blood 

vessel system (known as the hypothalamic-pituitary portal system) that connects the 

hypothalamus to the anterior pituitary gland. From here, they stimulate or inhibit the synthesis 

and secretion of anterior pituitary hormones. The posterior pituitary hormones are synthesized by 

the hypothalamus and travel down neurons to be released from the posterior pituitary gland. 

Because the anterior pituitary gland secretes multiple hormones, it is frequently referred to as the 

ñmaster gland.ôô 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For this experiment, we will focus on the hypothalamus only as a regulator of the anterior 

pituitary gland.  

The pathways of three hormones are examined in this experiment: thyroid hormone, cortisol, 

and testosterone. The hormonal pathways are similar in all three cases. It is important to realize 

that the hypothalamus secretes a releasing hormone to regulate each of the hormones secreted 

from the anterior pituitary gland. In this way, the hypothalamus is like a command center. If the 

hypothalamus is not stimulated, the hypothalamic releasing hormones (TRH, CRH, and GnRH) 

will not stimulate the anterior pituitary gland to secrete its hormones.  

In the endocrine system, negative feedback is used to inhibit further hormone secretion. 

When a sufficient amount of hormone has been released, it communicates or óófeeds backôô to 

suppress the releasing organ. Negative feedback not only inhibits the releasing organ, but can 

also inhibit the pituitary gland and/or hypothalamus. By using a negative feedback system, the 

body produces only the amount of hormone it needs without wasting its resources. Conversely, 

in positive feedback, the end product further stimulates the releasing organ. This form of 

feedback is less common.  

Figure 1 Hypothalamic and anterior pituitary gland 

Target 
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Hy______________ 

 

T_____  

 

Anterior ________ 

 

T___ 

 

T_______ Gland 

 

(     ) 

(     ) 

(   )    

) 

(    )   

) 

(    )   

) 

T________ Hormone 

Figure 2.a Hypothalamus and the 

thyroid hormone 

2. Two hormones synthesized by hypothalamus and released by posterior pituitary gland are 

called________________ _____________________ 

3. Describe the relationship between the hypothalamus and the anterior pituitary gland. 

 

 

 

4. Why the anterior pituitary is called the master gland? 

 

 

C. Regulation of Thyroid Hormone Secretion 

The hypothalamus releases TRH, which travels to the anterior pituitary gland via the 

bloodstream to stimulate production of TSH. TSH travels to the thyroid gland (located by the 

trachea) to stimulate the production and release of thyroid hormone. Through the negative feed 

back loop, an excess of thyroid hormone inhibits the activity of hypothalamus, anterior pituitary 

gland and thyroid glands. 

5. For Figure 2.a, use the information describe above 

and denote + for stimulate, - for inhibiting to fill in 

the blanks in ( ). Use the words hypothalamus, 

TRH, TSH, pituitary, thyroid to complete the 

underlined blanks. 

Thyroid hormone influences the growth rate of many 

body tissues and is necessary for proper central nervous 

system development. Its main function is to increase a 

personôs basal metabolic rate (BMR) and to increase heat 

production. Hyperthyroidism is the excessive production 

of thyroid hormone. The most common cause of 

hyperthyroidism is Graveôs disease; the symptoms include 

increased BMR, a constant feeling of warmth, 

nervousness, and an enlarged thyroid gland (known as 

goiter).  

In contrast, hypothyroidism is the result of decreased 

levels of thyroid hormone. A patient with hypothyroidism 

will present symptoms of low BMR, a decreased appetite, 

abnormal central nervous system development, and 

intolerance to cold. 

6. Describe the effects of thyroid hormone 

 

 

 

7. Consider the differences between hyperthyroidism and hypothyroidism. What are some 

characteristics of each? 
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Hy____________ 

 

C_____ 

 

Anterior ________ 

 

ACTH 

 

_________Gland 

 

         C__________ 

(     ) 

(     ) 

(   )    

) 

(    )   

) 

(    )   

) 

Figure 2.b Hypothalamus and cortisol  

 

8. Look at Figure 2.a, if a rat is injected with thyroid releasing hormone repeatedly, how 

does thyroid hormone affect the weight of the following glands? If a rat is injected with 

TSH repeatedly, how does it affect the weight of the following glands? Fill in the blanks 

below with + (hypertrophy), - (atrophy) or NC (no change) 

 pituitary 

gland  

Thyroid 

gland 

Adrenal 

gland 

Thymus 

gland 

Testes Body  

Weight* 

TRH       

TSH       

*When a hormone stimulates the metabolic activity, a rat tends to loose weight since it is fed with the same amount 

of food daily. 

 

D. Regulation of Cortisol 

Similarly, ACTH  is released from the anterior pituitary 

gland in response to CRH secreted from the 

hypothalamus. ACTH stimulates the adrenal glands 

(located on top of the kidneys) to secrete cortisol. The 

release of CRH is regulated by negative feedback, 

circadian rhythms, and stress. 

Under normal conditions, excess cortisol in the 

bloodstream will negatively feed back to the hypothalamus 

(to inhibit CRH release), anterior pituitary gland (to inhibit 

ACTH secretion), and/or to the adrenal gland (to inhibit 

further cortisol release). Cortisol promotes the breakdown 

of proteins and fats and helps the body adapt to stress; 

functions to provide the body with fuel by breaking down 

(catabolism) the materials of the body. Cortisol can also 

act as an immunosuppressive and anti-inflammatory agent. 

If cortisol is administered in large doses, its 

immunosuppressive properties will cause the organs of the 

immune system to shrink. In this experiment, the 

thymus gland will represent the organs of the immune 

system.  

9. For Figure 2.b, use the information describe above, and denote + for stimulate, - for 

inhibiting to fill in the blanks in ( ). Use the words:  hypothalamus, CRH, ACTH, 

pituitary, adrenal, and cortisol to complete the underlined blanks. 

 

10. Describe the effects of cortisol. 

 

 

 

11. What is the function of thymus? 
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Hy____________ 

 

G_____ 

 

Anterior ________ 

 

__H 

 

T_________ 

 

         T__________ 

(     ) 

(     ) 

(   )    

) 

(    )   

) 

(    )   

) 

12. Look at Figure 2.b if a rat is injected with ACTH repeatedly, how does it affect weight of 

the following glands? If a rat is injected with cotisol repeatedly, how does it affect the 

weight of the following glands? Fill in the blanks below with + (hypertrophy), - (atrophy) 

or NC (no change) 

 

Cushingôs syndrome is the result of excess secretion of cortisol (hypercortisolism). The 

symptoms of Cushingôs syndrome include personality changes, hypertension (high blood 

pressure), osteoporosis (weakening of bones due to loss of calcium), and weight loss. If an 

excess level of cortisol remains in the body, protein degradation will occur leading to a 

óówastingôô effect. Hyposecretion (decreased secretion) of cortisol is characterized by symptoms 

such as defective metabolism, mental confusion, and a decreased ability to adapt to stress.  

13.  What causes Cushingôs syndrome? 

 

 

14. What are some of symptoms of hypocortisolism? 

 

 

E. Regulation of LH and Testosterone 

LH is released from the anterior pituitary gland in response to GnRH secreted from the 

stimulation of hypothalamus. LH is seen in both males and females but has different functions. 

In the male, LH travels to the Leydig cells that are located in the connective 

tissue between the seminiferous tubules of the testes. The 

Leydig cells release testosterone. The excess amount of 

testosterone will inhibit  the activity of hypothalamus, 

anterior pituitary gland and testes, thereby to reduce the 

secretion of testosterone.   

 Testosterone is responsible for the male sex drive and 

secondary sex characteristics, such as increased body hair 

and a deeper voice. Testosterone is also responsible for the 

growth and maintenance of prostate and seminal vesicles. 

Men who do not have testosterone tend have very small 

prostates. In both male and female, testosterone can cause 

an increase (anabolic) in muscle mass, increase sex drive 

and build bone. Negative effects of testosterone are male 

pattern baldness and increased secretion of the sebaceous 

glands, which can lead to acne. Castration involved 

removal of the testes to eliminate testosterone production. 

Decreased amounts of testosterone in the body primarily 

affect the sexual organs. If testosterone levels are low, 

 pituitary 

gland  

Thyroid 

gland 

Adrenal 

gland 

Thymus 

gland 

Testes Body  

Weight 

ACTH       

Cortisol       

Figure 2.c Hypothalamus and testosterone  
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males will not develop normally and will have sperm counts too low to fertilize an egg. The 

condition of excess levels of testosterone is rare but causes premature sexual development. 

Notes: LH and testosterone also plays important roles in females (This will be discussed in 

chapter 20). 

15.  For Figure 2.c, use the information describe above, and denote + for stimulate, - for 

inhibiting to fill in the blanks in ( ). Use the words:  hypothalamus, GnRH, LH, pituitary, 

testes and testosterone to complete the underlined blanks. 

16.  Describe the functions of LH in males  

 

 

 

17. Describe the functions of testosterone in males. 

 

 

 

18. Describe the functions of testosterone in both males and females. 

 

 

 

19. Castration is the removal of _____________ 

 

 

20. How does castration affect the function of LH in males? 

 

 

21. Look at Figure 2.c if a rat is injected with testosterone (T) repeatedly, how does it affect 

weight of the following glands? If a rat is injected with LH repeatedly, how does it affect 

the weight of the following glands? Fill in the blanks below with + (hypertrophy), - 

(atrophy) or NC (no change) 

 pituitary 

gland  

Thyroid 

gland 

Adrenal 

gland 

Thymus 

gland 

Testes Prostate Seminal 

vesicle 

Body 

Weight 

T         

LH         

 

22. Look at Figure 2.c if a castrated rat is injected with testosterone (T) repeatedly, how does 

it affect weight of the following glands? If a castrated rat is injected with LH repeatedly, 

how does it affect the weight of the following glands? Fill in the blanks below with + 

(hypertrophy), - (atrophy)  or NC (no change) 

 

 

 pituitary 

gland  

Thyroid 

gland 

Adrenal 

gland 

Thymus 

gland 

Prostate Seminal 

vesicle 

Body 

Weight 

T        

LH        
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F. Summary of Hormone Interactions 

Different hormones have different functions.  Table 1 is a summary of the functions of the 

hormones we discuss above. Take a few minutes and review what your have learn so far about 

the functions and regulation of hormone. Use the information above and Figure 2 a-c. Complete 

table 1 by using a ñ+ò for hypertrophy; aò-ñfor atrophy; a NC for no change.  

 
Table 1 Comparison of hormonal effects on different organs. 

 TRH TSH ACTH Cortisol Testosterone LH 

Intact Castrate Intact Castrate 

Pituitary gland         

Thyroid gland   NC NC NC NC NC NC 

Adrenal gland NC NC   NC NC NC NC 

Thymus gland NC NC   NC NC NC NC 

Testes NC NC NC NC    NC 

Prostate NC NC NC NC    NC 

Seminal 

vesicles 

NC NC NC NC    NC 

Body weight         

 

Part II Mystery Hormones (Day Two) 

To simplify the relationship between the reproductive and endocrine systems, we will 

concentrate only on the male system. The female reproductive system is more difficult to study 

than the male reproductive system because it is continuously cycling. 

The data for this laboratory were compiled from seven sets of male laboratory rats, two rats 

per set; one set was the control group and the remaining six were experimental groups. The rats 

were all male to simplify the study of the relationship between the reproductive and endocrine 

systems. In each set of rats there was an óóintactôô rat and a óócastrateôô rat. The two rats (normal 

and castrate) of each group were treated alike in all other ways (food, water, etc.). All rats, 

except for those in the control group were injected with a hormone on a daily basis for 2 wk. 

Autopsies were performed on the animals at that time.  

The group of students performing this exercise were very disorganized and rushed through 

the work, making errors in labeling the bottles of hormone. The students obtained the following 

results for organ weights after the autopsies were performed. In this short period of time, the 

students noted amazing changes in the size of certain organs when they compared the 

experimental group of rats with the control group. Using the flowcharts (Fig. 1 a-c), Table 1, and 

the autopsy data, match the unknown rat groups with their respective hormones. The bottles on 

refrigerator shelf were ACTH, cortisol, LH, TSH, TRH, and testosterone.  

To help in determining the identity of the unknown hormones, the student should look for 

changes between the control values and the values of the unknown hormone (both the intact and 

castrate animal). The changes (absolute value) between the control rats and the rats that were 



 

35 

treated with the unknown hormone should be > 20% if they are to be considered significantly 

different. If the change (absolute value) is < 20%, it is attributed to experimental or biological 

error. Experimental errors may include small errors in calibration procedures, measurements, or 

instrumentation. Any variability that occurs because of the differences between animals is 

considered biological error.  

 

Procedure 

1. There are 12 stations set up in class. You will work as a group of six people. 

2. Each person is in charge of one mystery hormone. 

3. To calculate the weight difference between a control and experimental group, you need 

to use the weight of one organ from experimental group minus the weight of the same 

organ from the experimental group. Use the difference divide by control group and then 

multiple it by 100%. 

4. Try this practice problem: the weight of pituitary gland of the rat from control group is 10 

mg, the weight of pituitary gland of the rat after treatment of hormone X is 20 mg. What 

is the percentage weight difference? 

 Pituitary Gland mg 

Control 10 

Experimental: Hormone X (Intact) 20 

% Weight difference [(20-10)/10]*100% =100% 

Since this number is more than 20%, the weight is significant increased. 

5. My Calculation 

My assigned unknown hormone is # _______. 

 

 Pituitary 

gland 

(mg) 

Thyroid 

gland 

(mg) 

Adrenal 

gland 

(mg) 

Thymus 

gland 

(mg) 

Testes 

(mg) 

Prostate 

(mg) 

Seminal 

vesicles 

(mg) 

Body 

weight 

(g) 
Intact  

(Control) 
        

Intact My  

Unknown 
        

Castrated  

(control) 
    NA    

Castrated 

 Unknown  
    NA    
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My calculation processes: 

% Weight difference [(Experiment-Control)/Control]*100%  

 
Pituitary glands:  

Intact         Castrated 

 

 

 

 

 

 

 

 

 

 
Thyroid glands 

Intact         Castrated 

 

 

 

 

 

 

 

 

 

Adrenal Glands 

Intact         Castrated 

 

 

 

 

 

 

 

 

 

Thymus 

Intact         Castrated 
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My calculation processes 

Testes 

Intact         Castrated 

 

 

 

 

 

 

 

 

Prostate 

Intact         Castrated 

 

 

 

 

 

 

 

 

 

Seminal vesicles 

Intact         Castrated 

 

 

 

 

 

 

 

 

Body Weight 

Intact         Castrated 
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Lab 6 Answer Sheet 

 
Name ______________________________ (Turn in pages 35-38) 

I. Data Summary 

1. Use the results from the worksheet and calculation form whole group and fill in the * 

blanks by using ñ+ò for increase in weight more than 20%;  ñ-ñfor decrease of weight for 

more than 20% and ñNCò for no significant change.  

2. Use these data and Table 1 in lab part I to solve the mystery hormones. Write the names 

of hormone in the provided space. 

 
Table 2 Summary of Percentage Weight Changes (+/- or NC) 

% Weight 

difference 

Pituitary 

gland 

Thyroid 

gland 

Adrenal 

gland 

Thymus 

gland 

Testes Prostate Seminal 

vesicles 

Body 

weight 

Hormone 1 Hormone 1 is _____________ 

Intact * *  * * *  *  * * 

Castrated * * * * NA * * * 

Hormone 2 Hormone 2 is _______________ 

Intact * *  * * *  *  * * 

Castrated * * * * NA * * * 

Hormone 3 Hormone 3 is ______________ 

Intact * *  * * *  *  * * 

Castrated * * * * NA * * * 

Hormone 4 Hormone 4 is ______________ 

Intact * *  * * *  *  * * 

Castrated * * * * NA * * * 

Hormone 5 Hormone 5 is _______________ 

Intact * *  * * *  *  * * 

Castrated * * * * NA * * * 

Hormone 6 Hormone 6 is ______________ 

Intact * *  * * *  *  * * 

Castrated * * * * NA * * * 
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Lab 7 Metabolism and Nutrients 

 
Prelab Reading 

Cindy Stanfield 2010 Principle of Human Physiology Chapter 21. 

 

I. Metabolism 

Metabolism is the total chemical reactions and energy transforms that occur in human 

bodies. Anabolic reactions use the smaller molecules to build larger ones. Catabolic 

reactions hydrolyze larger molecules into smaller molecules and release energy. The balance 

of these two reactions is influenced by the intake of food molecules and physical activities; is 

regulated by a number of hormones. 

 

II.  Nutrients 

Our body requires six major types of nutrients: carbohydrates, proteins, lipids, vitamins, minerals 

and water. These nutrients are used to build our own macromolecules and are involved in out 

physiological activities. 

Carbohydrates are basic energy sources for humans. Chemically carbohydrates are 

classified as simple carbohydrates (sugar) and complex carbohydrates (polysaccharides). The 

newer dietary carbohydrates are classified based on glycemic index (GI) .  Glycemic index is a 

system that shows how fast the carbohydrates can be digested and converted to blood sugar.   It 

is recommended that humans should consume lower GI readings carbohydrates such as whole ï

grain (wheat and brown rice), fresh fruits, vegetables, nuts and legumes.  

Fiber is a type of carbohydrates. It cannot be digested by human body.   It is present in all 

plants including fruits, vegetables, grains, and legumes. There are two types of fibers: water 

soluble and insoluble fibers. A high water soluble fiber diet may result in an increased excretion 

of cholesterol. Therefore it helps us to reduce the chance of getting cardiovascular disease. Good 

sources of water soluble fiber include oat meal, oat bran, nuts, seeds, and fruits. Insoluble fiber 

binds with water to make stool softer and bulkier. This helps to reduce constipation, 

hemorrhoids and diverticulosis (inflammation of the intestine). Whole grains, seeds and 

vegetables have high insoluable fiber contents. To the contrary of common believe; the increased 

consumption of fiber is not linked to the decreased risk of colon cancer.  

The occurrences of type 2 Diabetes Mellitus, heart diseases and obesity are on the rise in the 

past 15 to 20 years.  The phenomenon was partially due to the consuming extra carbohydrates, 

especially the carbohydrates with high glycemic index. Glycemic index   describes this 

difference by ranking carbohydrates according to their effect on our blood glucose levels. Hence 

a modification of the food pyramid was completed by FDA in 2000.     

The glycemic load of a food is calculated by multiplying the glycemic index by the amount 

of carbohydrate in grams provided by a food and dividing the total by 100.  Dietary glycemic 

load is the sum of the glycemic loads for all foods consumed in the diet.  The concept of 

glycemic load was developed by scientists to simultaneously describe the quality (glycemic 

index) and quantity of carbohydrate in a meal or diet.  A high glycemic load diet will cause a 

spike of blood sugar in human body therefore could cause the decreased sensitivity of human 

body to insulin.  To look up the glycemic index values for other foods, try the University of 

Sydneyôs GI Web site. 

http://www.glycemicindex.com/
http://www.glycemicindex.com/
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Table 1 Glycemic Index and Glycemic Load Values for Selected Foods  

(Relative to Glucose)  

Food Glycemic Index 

(Glucose=100)  

Serving size  Carbohydrate 

per serving (g)  

Glycemic Load 

per serving 

Dates, dried 103  2 oz 40 42 

Cornflakes 81 1 cup  26 21 

Jelly beans 78 1 oz 28 22 

Puffed rice cakes 78 3 cakes 21 17 

Russet potato (baked) 76 1 medium 30 23 

Doughnut 76 1 medium 23 17 

Soda crackers 74 4 crackers 17 12 

White bread 73 1 large slice 14 10 

Table sugar (sucrose) 68 2 tsp 10 7 

Pancake 67 6" diameter 58 39 

White rice (boiled) 64 1 cup 36 23 

Brown rice (boiled) 55 1 cup 33 18 

Spaghetti, white; boiled 10-15 min 44 1 cup 40 18 

Spaghetti, white; boiled 5 min 38 1 cup 40 15 

Spaghetti, whole wheat; boiled 37 1 cup 37 14 

Rye, pumpernickel bread 41 1 large slice 12 5 

Oranges, raw 42 1 medium 11 5 

Pears, raw 38 1 medium 11 4 

Apples, raw 38 1 medium 15 6 

All -BranÊ cereal 38 1 cup 23 9 

Skim milk 32 8 fl oz 13 4 

Lentils, dried; boiled 29 1 cup 18 5 

Kidney beans, dried; boiled 28 1 cup 25 7 

Pearled barley; boiled 25 1 cup 42 11 

Cashew nuts 22 1 oz 9 2 

Peanuts 14 1 oz 6 1 

Proteins serve as transporters, enzymes, antibodies. They are essential for our survival. A 

Protein or polypeptide is made of amino acids. There are about eight essential amino acids 

human adults need in order to survive. There are two types of dietary proteins: plant and animal 

proteins.  Animal proteins are complete proteins that contain all essential amino acids.  Plant 

proteins tend to be incomplete proteins which are deficient in at least one type of amino acid.  

Proteins contribute to seventy five percent of human dry weight. The healthy protein should 

contain less saturated fat and contain all amino acid. However, there are limited knowledge 

about the relationship of dietary proteins and human health.   

Although we do know that some proteins in food trigger food allergies in humans.  Food 

allergy is a condition that our body mistakes food as harmful materials therefore develops an 

immune reaction to these food allergens. Eight foods account for 90% of all food-allergic 

reactions. These are: milk, egg, peanut, tree nut (walnut, cashew, etc.), fish, shellfish, soy, and 

wheat. To find out if you are allergic to any of these foods, try to eliminate them from your diet 

one at a time for a week. Healthy proteins are lean proteins. 

Lipids  are divided into lipids with fatty acid such as triglycerides (fat), phospholipids; and 

steroids. Linoleic acid (omega-6 fatty acids) and alpha-linolenic acid (ALA, omega-3 fatty acids) 

are considered essential fatty acids.  A fat molecule is composed of three fatty acids and one 

glycerol. There are two types of fats: saturated and unsaturated fat. High diet in saturated fat 
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(animal fat) and cholesterol increases the chances of getting cardiovascular diseases. Trans fatty 

acids, also known as trans fats, are produced by a process called partial hydrogenation. 

Vegetable shortenings and certain margarine are made of partially hydrogenated vegetable oil. 

Partially hydrogenated fats are used in packaged foods because they have a longer shelf life and 

flavor stability. Trans fats, like the saturated fat are blamed for the increased incidences of 

coronary diseases. Recently palm oil is used as an alternative of partially hydrogenated fat. 

However palm oil has very higher content of saturated fat. Therefore it does not necessarily 

provide a better alternative for human health. Olive oil, canola oil, sunflower oil, and other 

vegetable oils, as well as fish oil contains healthy unsaturated fats. These healthy fats may help 

to protect the heart from sudden and potentially deadly rhythm problems.  

Water plays many important functions in human body. It dissolves nutrients and helps us to 

stabilize our body temperature.  Water contributes the most of our total body weight. The 

general recommendation of water consumption is a minimum of 1.0 ml water per calorie 

per day; although there are debates about exactly how much water one should drink. Many 

people drink bottle water. Table 2 explains the meaning of a few types of bottle water. There is a 

continued debate about if the bottle water is indeed better for us than the tap water. 

Table 2 Types of bottled water 
Artesian water comes from a confined, underground water source. 

Distilled water is water that has been evaporated and allowed to condense, which removes all minerals and 

contaminants. 

Drinking water is tap water that has been filtered and disinfected by water treatment plants. 

Natural mineral water contains only the minerals present in the water as it flows from the ground. 

Mineral water not labeled ñnaturalò may have had minerals added or removed. 

Sparkling water is any water that contains naturally occurring or added carbon dioxide. Many brands of mineral 

water, spring water, and other bottled waters are marketed as sparkling water. 

Spring water comes from an underground source from which water flows naturally to the surface. 

Well water is brought to the surface by pumps from an aquifer (a water-bearing rock or soil formation located 

underground). Manufacturers are allowed to add very small amounts of flavors (lemon, raspberry, etc.) or other 

additives to their bottled water products. 

From Bottle Water to Drink or not to Drink: http://www.extension.iastate.edu/Publications/PM1813.pdf 

Vitamins are divided into fat-soluble and water-soluble vitamins (Table 19.3). They have 

various functions in our body for example, most water-soluble vitamins work as coenzymes to 

assist enzymatic reaction during metabolism.  A daily multivitamins and mineral supplement 

may be helpful. Purchase the one that meets USP (U.S. Pharmacopeia) standards. However one 

shall never trade a nutritious diet with pills. 

Minerals are classified as major minerals and minor minerals (see lecture notes of chapter 

2). They function as cofactors and electrolytes. Deficiency in minerals can caused various 

symptoms such as muscle cramp, retarded growth, goiter, and so on. 

Food safety is an important issue.  Wash hands thoroughly, store and cook food properly 

will promote food safety.  You may also keep track of food recall from the following web site: 

http://www.fda.gov/opacom/7alerts.html. To extent the shelf life, certain food also has additives. 

These additives can cause sensitivities in some humans.  These sensitivities may develop as 

people age.  

 

Procedure 

1. Look at the displays in the lab, and provide answers to the questions listed in your answer 

sheet. 

http://www.fda.gov/opacom/7alerts.html
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I II. Caloric Intake  

The energy contains in food is measured in kilocalories. One kilocalorie equals to 1,000 

calories. One calorie is defined as the amount of energy needed to heat one cubic centimeter 

water from 14.5 to 15.5 degrees centigrade.  The caloric intake is affected by age, gender and 

physical activity. The total energy expenditure  equals to the resting energy expenditure plus the 

activity energy expenditure. To monitor a constant caloric intake, you may want to go to 

http://www.mypyramidtracker.gov/. Note: The USDA pyramid is oversimplified.  

Procedure 

1. Determine your daily caloric intake use the provided information at the back of the 

classroom.  

2. Then use MyPyramid Food Intake Patterns to record the daily amount of food from each 

group. 

 

IV . Understand Food Label 

1. Read the following descriptions. 

Label Claim Definition  (per standard serving size) 

Fat-free* or sugar-free  Less than 0.5 gram (g.) of fat or sugar  

Low fat  3 g. of fat or less  

Reduced fat or reduced 

sugar  

At least 25% less fat or sugar  

Cholesterol free  Less than 2 milligrams (mg.) cholesterol and 2 g. or less of saturated 

fat  

Reduced cholesterol  At least 25% less cholesterol and 2 g. or less of saturated fat  

Calorie free  Less than 5 calories  

Low calorie  40 calories or less  

Light or lite  1/3 fewer calories or 50% less fat; if more than half the calories come 

from fat, fat content must be reduced by 50% or more  

2. Read the sample food label displayed in class and complete the questions listed in your 

answer sheet.  

 

V. Body Composition Tests 

Body composition is he relative proportion of both the lean body mass and fat tissue.  

The lean body mass conducts metabolic activity. Fat tissue stores energy and provide insulation 

and other functions. Excess amount of fat especially at the waist may place people at a higher 

risk for health problems such as hypertension (high blood pressure), cardiovascular and diabetes.  

Waist circumference and body mass index (BMI) are two indirect ways to assess your 

body composition. Waist circumference is the distance around your natural waist (just above the 

navel). If your BMI is greater than or equal to 25 kg/m
2
, your goal for waist circumference is less 

than 40 inches if you're a man and less than 35 inches if you're a woman. Body mass index 

assesses your body weight relative to height. It's a useful, indirect measure of body composition 

because it correlates highly with body fat in most people. Weight in kilograms is divided by 

height in meters squared (kg/m2). Obesity is defined as a BMI of 30.0 or greater.   

http://www.mypyramidtracker.gov/
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Basal metabolic rate (BMR) is the resting energy expenditure at least 12 hours after the last 

meal.  It is the minimum amount of calorie that needed to sustain a resting personôs life. The 

more lean tissue, the higher the BMR is.  The more fat tissue, the lower the BMR is.  

Procedure 

A. Measure waist circumference 

1. Measure the length of your waist just above the navel. ________ 

B.  Measure BMI 

1. Weight Measurement 

a. Use a weight scale on a hard, flat, uncarpeted surface.  

b. Take off heavy shoes.  

c. Weigh yourself to the nearest pound. 

2. Height Measurement 

a. With your eyes facing forward and your heels together, stand very straight against 

a wall. Your buttocks, shoulders and the back of your head should be touching the 

wall. 

b. Mark your height at the highest point of your head. Then measure your height in 

feet and inches to the nearest 1/4 inch. Also figure your height in inches only. 

3.  To calculate your exact BMI value, multiply your weight in pounds by 703, divide by 

your height in inches, then divide again by your height in inches. (Adapted from Obesity 

Education Initiative: Clinical Guidelines on the Identification, Evaluation, and Treatment 

of Overweight and Obesity in Adults, National Institutes of Health, National Heart, Lung, 

and Blood Institute, Obesity Research 1998, 6 Suppl 2:51S-209S) 

http://www.americanheart.org/presenter.jhtml?identifier=4489 

4. Use the chart below to compare your result. 

Height Minimal risk  

(BMI under 25)  

Moderate risk 

(BMI 25ï29.9) Overweight  

High risk  

(BMI 30 and above) Obese  

5'0 127 or less 128ï152 153 or more 

5'1" 131 or less 132ï157 158 or more 

5'2' 135 or less 136ï163 164 or more 

5'3" 140 or less 141ï168 169 or more 

5'4" 144 or less 145ï173 174 or more 

5'5" 149 or less 150ï179 180 or more 

5'6" 154 or less 155ï185 186 or more 

5'7" 158 or less 159ï190 191 or more 

5'8" 163 or less 164ï196 197 or more 

5'9" 168 or less 169ï202 203 or more 

5'10" 173 or less 174ï208 209 or more 

5'11" 178 or less 179ï214 215 or more 

6'0" 183 or less 184ï220 221 or more 

6'1" 188 or less 189ï226 227 or more 

6'2" 193 or less 194ï232 233 or more 

http://www.americanheart.org/presenter.jhtml?identifier=4489
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Height Minimal risk  

(BMI under 25)  

Moderate risk 

(BMI 25ï29.9) Overweight  

High risk  

(BMI 30 and above) Obese  

6'3" 199 or less 200ï239 240 or more 

6'4" 204 or less 205ï245 246 or more 

  

C. Calculate BMR 

1. Use the following equation to calculate your BMR 

      The Harris-Benedict Equation:  

     Males:  660 + (13.7 x W) + (5 x H) - (6.8 x A)                  

     Females:  655 + (9.6 x W) + (1.7 x H) - (4.7 x A)  

     where W = actual weight in kg (weight in lb: 2.2 lb/ kg)  

       H = height in cm (height in inches x 2.54 cm/in)  

       A = age in years  

*note: 1 inch = 2.54 cm, 1 kilogram = 2.2 lbs.  

Example: You are a 30 year old female. You are 5'6" tall (167.6 cm) and weigh 120 pounds (54.5 

kg). Your BMR = 655 + 523 + 285 - 141 = 1322 calories/day.  

Now that you know your BMR, you can calculate your TDEE by multiplying you BMR by your 

activity level.  

 

Activity Multiplier   

Sedentary = BMR x 1.2 (little or no exercise, desk job)  

Lightly active = BMR x 1.375 (light exercise/ sports 1-3 days/week)  

Moderately active = BMR x 1.55 (moderate exercise/ sports 6-7 days/week)  

Very active = BMR x 1.725 (hard exercise every day, or exercising 2 xs/day)  

Extra active = BMR x 1.9 (hard exercise 2 or more times per day, or training for marathon, or 

triathlon, etc.  

Example: Your BMR is 1339 calories per day and your activity level is moderately active (work 

out 3-4 times per week). Your activity factor is 1.55 and your TDEE is 1.55 x 1339 = 2075 

calories per day. This is the total calories you could eat everyday if you wanted to maintain your 

weight. If you want to lose weight, you would either have to consume fewer calories everyday, 

increase you activity level, or do both.  

 

References 

Dietary guideline: http://www.health.gov/dietaryguidelines/ 

Food and Mood: http://huhs.harvard.edu/HealthInformation/ManagingFoodAndMood.htm 

Bottle Water to Drink or not to Drink http://www.extension.iastate.edu/Publications/PM1813.pdf 

Food label diagram: http://bms.brown.edu/nutrition/labels.html 

Glycemic Index and Glycemic Load: 

http://lpi.oregonstate.edu/infocenter/foods/grains/gigl.html#gi 

New Food Pyramid 

http://www.hsph.harvard.edu/nutritionsource/pyramids.html 

Linus Pauling Institute:  http://lpi.oregonstate.edu/ 
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Lab 7 Answer Sheet 
 

Name __________________________ 

 

I. Nutrients 

a. Based on the provided food in Table 1,  

i. Which food has the lowest glycemic index per serving?  ____________ 

ii.  Which food has the highest glycemic load? _________ 

iii.  List the healthy sources of carbohydrates____________________; 

proteins_______________________;  lipids __________________ 

b. List the eight major types of food allergens ______ ________ ________  

_________ ___________ ___________ ________ _______ 

c. What is the cheapest way to determine if one is allergic to a food allergen? 

 

 

 

 

 

 

d. What is the difference between spring water and drinking water? 

 

 

 

 

II.  Caloric Intake  

a. Determine your daily caloric intake use the provided table MyPyramid Food 

Intake Pattern Calorie Level.________________ 

b. Then use MyPyramid Food Intake Patterns to record the daily amount of food 

from each group. 

Table 3 Food Intake  

 Grains Fruits Vegetables Meat 

and 

Beans 

Oil Milk  Recommend 

Water Intake ml 

(calculate it based on 

calorie intake 1ml/cal) 

Amount        
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III.  Nutrition Facts Label Analysis 

1. Use a displayed Nutrition Facts label. Answer the following questions: 

1) Name of food product:  _________________________ 

2) Serving size:  ___________________ 

3) Total calories (C; or kilocalories) per serving: _________ C 

4) List RDA of 2,000 cal intake 

 RDA (%) 
Total fat  

Saturate Fat  

Cholesterol  

Total Carbohydrates  

Dietary fiber  

a. List all vitamins:  ________ _________ 

b. List all minerals: _________ ________ 

c. List any food additives such as food colors _________ ____________ 

d. List the main ingredients ____________ _________ 

e. List the smallest ingredient ___________ 

IV.  Body Composition Tests  

a. List indirect ways to test body composition tests: _______________________ 

_________ 

b. Your BMR is _____________. 

 Show your calculation below: 
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Lab 8 Answer Sheet 

 
Show your completed lab to your instructor before turning in this answer sheet! 

 

Name __________________ 

 

1. Describe the process of excitation-contraction coupling. 

 

 

 

 

 

 

 

 

 

 

2. What is the role of acetylcholine in a muscle contraction? 

 

 

 

3. Describe the three phases of a muscle ñtwitch.ò 
 

 

 

 

 

 

 

 

 

 

4. What has happened in the muscle when the maximal stimulus is achieved? 

 

 

 

 

 

5. What is the difference between stimulus intensity and stimulus frequency? 
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