Wayne, Ziser, f2016

Human Reflexes
Purpose:  This exercise is designed to familiarize the student with spinal and cranial nerve reflexes.

Performance Objectives:  At the end of this exercise the student should be able to:


1.
Define the terms reflex and reflex arc. 


2.
Identify and name each component of a reflex arc. 


3.
Explain the function of each component of a reflex arc. 


4.
Explain the importance of reflex testing in a physical examination. 


5.
Briefly describe the areas of the body that can be assessed by the following reflex 


patellar, calcaneal, and plantar reflexes.

6.
Describe how you would test for the following reflex responses: pupillary, 


patellar, calcaneal, plantar and ciliospinal reflexes. 


7.
Perform a knee jerk, ankle jerk, biceps and triceps reflex

8.
Distinguish between a reflex and a learned response.


9.
Draw a sectioned spinal cord and the components of a simple reflex arc.


10.
Explain the difference between ipsilateral and contralateral



11.
Explain what is meant by a contralateral (consensual) response.

Introduction

Reflex testing is an important diagnostic tool for assessing the condition of the nervous system. Distorted, exaggerated, or reflexes that are absent may indicate degeneration or pathology of portions of the nervous system, often before other signs are apparent.

If the spinal cord is damaged, then reflex tests can help determine the area of injury. For example, motor nerves above an injured area may be unaffected, whereas motor nerves at or below the damaged area may be unable to perform the usual reflex activities.

Closed head injuries, such as bleeding in or around the brain, may be diagnosed by reflex testing. The oculomotor nerve stimulates the muscles in and around the eyes. If pressure increases in the cranium (such as from an increase in blood volume due to the brain bleeding), then the pressure exerted on CN III may cause variations in the eye reflex responses.
Reflexes can be categorized as either autonomic or somatic. Autonomic reflexes are not subject to conscious control, are mediated by the autonomic division of the nervous system, and usually involve the activation of smooth muscle, cardiac muscle, and glands. Somatic reflexes involve stimulation of skeletal muscles by the somatic or voluntary division of the nervous system.

Most reflexes are polysynaptical (involving more than two neurons) and involve the activity of interneurons (or association neurons) in the integration center. Some reflexes; however, are monosynaptical (one synapse) and only involve two neurons, one sensory and one motor. Since there is synaptical delay in neural transmission at the synapses, the more synapses there are in the reflex pathway, the more time that is required to illicit the reflex.  

It is important to compare each reflex immediately with its contralateral counterpart so that any asymmetries can be detected.  Deep tendon reflexes are often rated according to the following scale:
· 0: absent reflex 

· 1+: trace, or seen only with reinforcement

· 2+: normal

· 3+: brisk

· 4+: nonsustained clonus (i.e., repetitive vibratory movements)

· 5+: sustained clonus

Deep tendon reflexes are normal if they are 1+, 2+, or 3+ unless they are asymmetric or there is a dramatic difference between the arms and the legs. Reflexes rated as 0, 4+, or 5+ are usually considered abnormal.
Using the scale above rate each reflex and enter the data into the appropriate data table.
Procedure:

Activity 1- THE PATELLAR LIGAMENT REFLEX

A.
The patellar tendon reflex or knee-jerk reflex is a monosynaptic stretch reflex that assesses the nervous tissue between (and including) the L2 and L4 segments. It can be elicited by sharply tapping the patellar ligament (just below the knee) with the base of a Taylor hammer.  Repeat with the other limb.  Every member of the group should do this activity.  
What muscles are used to produce the movement of the lower leg?  
___________________________________________________________________________

___________________________________________________________________________

B.
Test the effect of mental concentration on the patellar reflex by having the subject read a book that blocks their vision of their leg.  Is the response greater or lesser than above?  Explain your observations.  Repeat with the other limb.  Every member of the group should do this activity.
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

C.
Test the effect of fatigue on the patellar reflex by having the subject exercise using the step provided.  The instructor will demonstrate the use of the step and any safety issues that need to be explained.  This step should only be done by a member of the group who feels capable of performing the exercise.  Observe the reflex in both limbs.  Describe the effect of exercise below.  Explain your observations.
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Activity 2 - THE CALCANEAL REFLEX
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The calcaneal reflex or Achilles or ankle-jerk reflex is a stretch reflex that assesses the nervous tissue between (and including) the first two sacral segments. It can be elicited by sharply tapping the calcaneal tendon 

 HYPERLINK "http://www.gen.umn.edu/courses/1135/lab/reflexlab/achilles.jpg" (just above the ankle) with the base of a Taylor hammer.  Repeat with the other limb.  Every member of the group should perform this exercise.  What movement was observed?
_________________________________________________________________________

__________________________________________________________________________




Activity 3 - THE PLANTAR REFLEX
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The plantar reflex is a superficial spinal reflex that depends both on functional upper-level motor pathways and on the cord-level reflex arc. 
In adults, stimulation of cutaneous receptors in the sole of the foot (as when testing the plantar reflex) usually causes the toes to flex and move together. Damage to the corticospinal tract (or incomplete myelination of the nervous system, as is the case with infants) produces Babinski's sign, an abnormal response in which the toes flare and the great toe moves in an upward direction.
Have the subject remove a shoe and lie on the floor or on the laboratory bench.
Draw 

 HYPERLINK "http://www.gen.umn.edu/courses/1135/lab/reflexlab/plantar.jpg"  the handle of a Taylor hammer or a cotton applicator stick along the lateral border of the 

 HYPERLINK "http://www.gen.umn.edu/courses/1135/lab/reflexlab/plantar.jpg" subject's sole, starting at the heel and continuing toward the big toe (across the 

 HYPERLINK "http://www.gen.umn.edu/courses/1135/lab/reflexlab/plantar.jpg" ball of the foot).  What is the response? Is it normal?

____________________________________________________________________________

____________________________________________________________________________

Activity 4 - Biceps Reflex (C5, C6)
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Have the subject sit on the top of the lab bench with their hands resting on their legs.  Place your thumb on the biceps tendon.  Tap the first digit of your thumb with the reflex hammer.  Note the response.  Repeat for the other arm.  Describe the movement of the arm.

_____________________________________________________________________________

_____________________________________________________________________________

Activity 5 - Triceps Reflex (C7)
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Have the subject sit on the top of the lab bench with their hands resting on their legs. Gently hold the subject's forearm with one hand and tap the triceps tendon above the elbow.  Note the response.  Repeat the reflex on the other arm.  Describe the movement of the arm.

____________________________________________________________________________

____________________________________________________________________________

Activity 6 - Crossed Extension Reflex
With the subject's eyes closed and arms resting on the desk or lap prick the subject’s index finger probe.  What happens to the other hand?  Explain.

____________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
Activity 7 - Reaction Time of Acquired (Learned reflexes) Reflexes
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A.
Get a ruler or a yardstick. Hold the ruler near the end (highest number) and let it 


hang down. Have another person put his or her hand at the bottom of the ruler and 

have them ready to grab the ruler.  They should not be touching the ruler. Tell 


the other person that you will drop the ruler sometime within the next 5 seconds 


and that they are supposed to 
catch the ruler between thumb and index finer as 


fast as they can after it is dropped. Record the level (centimeters) at which they 


catch the ruler. Convert the distance into reaction time. Test the same person 5 


times (vary the time of dropping the ruler within the 5 second time period so the 


other person cannot guess when you will drop the ruler.  Use the following 


formula to calculate reaction times.
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In the formula, t = time (in seconds); y = distance (in cm); g = 980 cm/sec2 


(acceleration due to gravity).



Record the reaction time in seconds in the data table.


B.
Repeat the above experiment, however, this time say a simple word each time you 

release the ruler.  Select a specific word as the signal to catch the ruler.  On all 


other words the subject lets the ruler pass through their fingers.  Omit trials in 


which the subject totally misses the ruler.  Record the distance and convert to 


time.  Record the reaction time in seconds in the data table.

C.
Repeat the test again to investigate the subject's response to word association.  As 


you drop the ruler say word, for example "cold".  The subject should respond with 

a word that he or she associates with the stimulus word, for example "hot" while 


catching the ruler.  Record the reaction time in seconds in the data table. Record 


the number of times the subject misses the ruler below.






___________________________
Autonomic Reflexes
Activity 8 Pupillary Light Reflex
A.
In a dimly lit room, the subject should look out toward a wall until his/her eyes dilate. 
Observe for any irregularities or asymmetry. Measure the approximate pupillary size with 
a metric ruler.  Be very careful near the subject’s eyes.
Right pupil_______________

Left pupil___________________

The experimenter should place an index card or edge of hand on the bridge of the subject’s nose to separate each eye’s field of vision. Then the experimenter should bring a flashlight from the side to within 5 to 10 cm of the subject’s face. Shine the light from the penlight flashlight into the left eye. As soon as the pupil responds remove the light. The response of both eyes should be observed. What is the pupillary response?
___________________________________________________________________________

___________________________________________________________________________

B.
After allowing the subject’s eyes to return to the pre-dilated state, the reflex should be 
repeated using the right eye. Note any differences as compared to the procedure followed 
in A.

________________________________________________________________________


________________________________________________________________________
C.
Which division of the autonomic nervous system was active during the pupillary reflex?

___________________________________________________________________

D.
Which cranial nerves were involved in the afferent and efferent limb of this reflex?

_________________________________________________________________
E.
In A and B you should have observed a contralateral response.  Explain how this 
happened. 


__________________________________________________________________


__________________________________________________________________


___________________________________________________________________

Activity 9 Pupillary Accommodation Reflex
A.
Ask the subject to look into the distance


B.
Then ask the subject to look at a pen or eraser end of a pencil brought to their nose.
C.
If no pupillary changes are observed have the subject first focus on their thumb with their 
arm fully extended, then have them follow their thumb as it is brought to the tip of their 
nose.
D.
What was observed?

_________________________________________________
E.
Which cranial nerves were involved in the afferent and efferent limb of this reflex?


___________________________________________________________________

Activity 10 Convergence Reflex
A.
Repeat the above experiment while observing the position of the eyeballs while moving 
the pen or eraser end of a pencil from a distant point (arm’s length) to the tip of the 
subject’s nose.
B.
What happened to the subject’s eyeballs during the test?


______________________________________________________________

C.
What muscles were involved?


_______________________________________________________________

D.
What cranial nerve was involved?


________________________________________________________________
Activity 11 Ciliospinal Reflex
A.
While observing the subject's eyes, pinch the skin on the left side of the back of the 
subject's neck.  What is the reaction of the left pupil?

_______________________

B.
What is the reaction of the right pupil?


_________________________

C.
If you see no reaction, ask the instructor for additional ways to perform the test.

D.
What observations were observed in each eye?


Right Eye 
______________


Left Eye
______________

E.
How did the ciliospinal reflex differ from the pupillary reflex?


__________________________________________________________________


__________________________________________________________________

Human Reflex Physiology

Data Sheet

1.  Make a single diagram to show the interrelationships between the:  Central Nervous System, Peripheral Nervous System, Sensory Neurons, Motor Neurons, Somatic and Autonomic Motor Branches.

2.  What is a reflex and what are its basic components?

3.  Distinguish between somatic and autonomic reflexes.

4.  Distinguish between spinal and cranial reflexes.

Data Tables: Spinal Reflex Exercises 
(Rate the response) 

	Test
	Left Side
	Right Side
	Remarks

	Patellar Reflex
	
	
	  

	Achilles’ Reflex
	
	
	  

	Babinski’s Reflex
	
	
	  

	Triceps Reflex
	
	
	

	Biceps Reflex
	
	
	


Activities:  Spinal Nerve Testing: Use textbook or other sources to complete the chart
	
	Reflex
	Receptor
	Effector
	Level of spinal Cord

	1
	patellar reflex


	
	
	

	2
	Achilles reflex


	
	
	

	3
	biceps reflex


	
	
	

	4
	triceps reflex


	
	
	

	5
	crossed extensors


	
	
	

	6
	plantar reflex


	
	
	


Activities:  Cranial Nerve Reflexes: Use textbook or other sources to complete the chart
	
	Reflex
	Cranial Nerve
	Receptor
	Effector
	Results

	1
	Pupillary 

Reflex


	
	
	
	

	2
	Ciliospinal Reflex


	
	
	
	

	3
	Accommodation Reflex
	
	
	
	

	4
	Convergence Reflex
	
	
	
	


Fill in the chart below using the textbook or other sources to find out what functions would be lost if each nerve were damaged.
	Number and Name

of Cranial Nerves
	Loss of Specific 

Sensory Function
	Loss of Specific

Motor Function

	I
	Olfactory
	
	

	II
	Optic
	
	

	III
	Oculomotor
	
	

	IV
	Trochlear
	
	

	V
	Trigeminal
	
	

	VI
	Abducens
	
	

	VII
	Facial
	
	

	VIII
	Vestibulocochlear
	
	

	IX
	Glossopharyngeal
	
	

	X
	Vagus
	
	

	XI
	Accessory
	
	


Activity:  Reaction Time for Acquired Reflexes:

	Trial
	Catch Only
	Catch after Signal
	Catch with 

word association

	1


	
	
	

	2


	
	
	

	3


	
	
	

	4


	
	
	

	5


	
	
	

	Mean

(sec)
	
	
	


How did your actual results compare with the expected, normal, reflexes?  Note any discrepancies or variations in your responses and offer explanations.
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