
Page 1 of 34 

 

 
 

Chronic Inflammation:  
The Dark Side of the Inflammatory Process  

 
Lori Fretta  

Otter Valley Union High School 
Brandon, VT 05733 
lfretta@rnesu.org 

 
Mentored by  

Dr. Karen Fortner  
The University of Vermont 

College of Medicine 
Burlington, VT 05405 

 
Funded by The American Association of Immunologists 2014-2015 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
                    

 

mailto:lfretta@rnesu.org�
mailto:lfretta@rnesu.org�






Page 4 of 34 



Page 5 of 34 

 

Students demonstrate their understanding of the Patterns of Human Health/Disease by… 
Identifying a variety of nonspecific means of protection for the human body and explaining how 
these maintain human health (i.e., prevent disease). 
                         AND 
Explain how the general process of the human immune system responds to foreign substances and 
organisms (e.g., phagocyte action and antibody production and maintenance). 
                         AND 
Showing through models/diagrams/graphic organizers how specific biological abnormalities alter the 
normal functioning of human systems  
                        AND  
(EXTENSION) 
Explaining the effect of unique viral diseases on the cells of the human immune system (e.g., 
retroviruses). 

           
Science Concepts:  
a. The Human Body protects itself against infectious diseases (caused by microorganisms, viruses, 
 animal parasites) through physical protection and physiological (immune) responses. 
b. The Immune System is designed to protect against microscopic organisms (bacteria, fungi) and 
 foreign substances that enter from outside the body and against some cancer cells that arise 
 within. 
c. Some allergic responses are caused by the body’s immune responses to usually harmless 
 environmental substances. 
d. Humans have a variety of mechanisms—sensory, motor, emotional, social and technological—that 
 can reduce and modify health hazards (e.g. blinking, fight or flight, coping mechanisms, 
 medicine). 
e. The severity of human disease depends upon many factors, such as resistance to disease and the 
 virulence of the infecting organism. 
f. Biological abnormalities, such as injuries or chemical imbalance, cause or increase susceptibility 
 to disease (e.g. hormonal imbalance, epilepsy, depression).  

 

Time Requirements 
As written, this unit will take 12 days of 90 min classes.  More time may be needed if the teacher chooses to 
do a basic immune system review prior to Day 1. 
 

Target audience and expected prior knowledge: 
 

 This unit is written for a high school introductory biology course for 20 students.  The unit is 
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Lesson Plan Overview   
 
Before you begin this unit review the immune system if necessary with the website noted or use your own 
resources/ideas 
 
Day #1  

A. Entry Event (read mock letter) 
B. Define the problem (discuss mock letter) 
C. Anticipation Guide 
D. Discuss “Road map” –How will we learn what we need to know? 

Day #2  
L1 (if this review is used and done during class time, it may add another day to the unit) 

              L2 Review the inflammatory process and learn about chronic inflammation 
Day #3  

L3a ELISA videos, demonstrations, intro to equipment 
Day #4  

L3b Micropipetting and “flick and blot” practice 
Day #5   

L3c ELISA lab Day 1 
a) 
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Entry event: 
 
 
Dear (teacher’s name): 
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KQA Anticipation Chart 
What do we already know about chronic inflammation and what do we need to learn? 
 

K 
What do we already know about  

a) the inflammatory process? 
b) chronic inflammation? 

Q 
What questions do we have  about  

a) the inflammatory process? 
b) chronic inflammation? 

A 
What are the answers to these 
Questions? 

(to be filled in at the end of the project)  
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Road Map  
How will we learn the answers to our questions and how will we get to the final product? : 
 
1) Review the immune system –if necessary 
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             Micropipetting lab and practice working with microquantities  
                                  http://www.biotech.iastate.edu/publications/lab_protocols/PipettorHampton.pdf 
                                --this is a good activity to help students hone micropipetting skills  
 Students can print out the pages from this link themselves and then complete the lab with your 
 assistance. 

 
c) ELISA Lab  
Semi-quantitatively measure IL-6 in the fictitious serum of a person with elevated IL-6 and a disease 
condition that may have been a consequence of the chronic inflammatory state [Type 2 diabetes 
(from impaired insulin signaling), some cancers, Alzheimer’s, stroke]. 
Each group will receive a previously prepared fictitious patient sample and patient profile with 
medical information and a table with reference values for IL-6.  The task will be to prepare serially 
diluted quantitative IL-6 standards and determine the patient’s IL-6 value range.  
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Teacher Advance Preparations 
Several solutions will need to be prepared before they will be used. 
 
Materials needed for advance prep: 

Material 
 

Quantity 
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Capture antibody 1 1 Label a small bottle or other suitable vessel 

“Capture Antibody” (vessel should not be glass 
or polystyrene) 
Add 120µL of stock Capture antibody to 30 mL 
of 1x coating buffer. Rock multiple times to mix 
thoroughly 
Aliquot 6 mL into each of 5 labeled conical test 
tubes or vials ( 4 students can share one) 

15 min 

Detection antibody 4 4 Label a small bottle or other suitable vessel 
“Detection Antibody” (vessel should not be 
glass or polystyrene) 
Add 120
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Patient #1 sample 
(will have 100 pg/mL 
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ELISA Lab: Day 1 
STUDENT WORKSTATION CHECKLIST 

Each work station should have the following materials for a group of 4 students. 

Item Contents/volume Number/amount 
ELISA plates  4 (1 per student) 
ELISA plate sealers  4 (1 per student) 
micropipetters Capable of delivering 

100, 200 and 250 µL 
1-4 (students can share, 
but ideally each student 
would have their own) 

micropipetter tips  
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ELISA Lab: Day 2 
STUDENT WORKSTATION CHECKLIST 

Each work station should have the following materials for a group of 4 students. 

Item Contents/volume Number/amount 
micropipetters Capable of delivering 

100, 200 and 250 µL 
1-4 (students can share, 
but ideally each student 
would have their own) 
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ELISA Lab: Day 3 
Item 
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ELISA Lab: Day 4 
Item Contents/volume Number/amount 
micropipetters Capable of delivering 

100, 200 and 250 µL 
1-4 (students can share, 
but ideally each student 
would have their own) 

micropipetter tips  A supply of at least 50 tips 
sink or wash bucket  1 
Capture antibody  1 microcentrifuge tube 

aliquot 
Enzyme  1 microcentrifuge tube 

aliquot 
Substrate  1 microcentrifuge tube 

aliquot 
STOP solution  1 microcentrifuge tube 

aliquot 
Paper toweling  1 roll 

 
Wash buffer  1 - 500 mL in squeeze 

wash bottle 
PERSONAL SAFETY 
PROTECTION 

 4 of each: 
Goggles, aprons, gloves 

 

1.  Add the DETECTION ANTIBODY  
a)  “Flick and wash” as on Day 2 in steps 1a and b. Repeat for a total of 3 washes. 
�E�����$�G�G�������������/���Z�H�O�O���R�I���W�K�H���'�H�W�H�F�W�L�R�Q���$�Q�W�L�E�R�G�\���W�R���H�D�F�K���Z�H�O�O. 
c)  Seal the plate with the plate sealer. 
d) Incubate at room temperature 1 hr 

2.  Add the ENZYME 
a) “Flick and wash” as on Day 2 in steps 1a and b. Repeat for a total of 3 washes. 
�E�����$�G�G�������������/���Z�H�O�O���R�I���W�K�H���(�Q�]�\�P�H. 
c)  Seal the plate with the plate sealer.  
d) Incubate at room temp 30 min 

3. Add the SUBSTRATE and the STOP solution  
a) “Flick and wash” as on Day 2 in steps 1a and b. Repeat for a total of 5 washes. 
�E�����$�G�G�������������/���R�I���6�X�E�V�W�U�D�W�H�������;���7�0�%�����W�R���H�D�F�K���Z�H�O�O���� 
c) Watch carefully now for the first hint of blue color in well C1. 
�G�����4�X�L�F�N�O�\�����E�X�W���V�W�H�D�G�L�O�\���D�G�G�������������/���R�I���6�7�2�3���6�R�O�X�W�L�R�Q���W�R���H�D�F�K���Z�H�O�O�����E�H�J�L�Q�Q�L�Q�J��with A1 and 
following the same order that you have been doing. 

Note: It is important to add the STOP solution in the same order as the substrate and at the same steady pace.     
4. Determine IL-6 concentration 

a) Determine the approximate range of IL-6 in your Patient samples by visually comparing them to 
the standards.  
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b) Assign a range based on the color intensity.  For example, if the color intensity of Patient Sample 
1 falls in between that of Std #2 and Std #3, you would determine the IL-6 value for Patient 1 to be 
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3. Based on your IL-6 test results and the patient information, do you think the care provider for Patient 
#2 would have reason to consider additional testing? Explain your answer. Please use complete 
sentences that restate the question. 

4. Regardless of whether or not the care provider orders additional tests, what advice do you think 
he/she would offer this patient? Base your answer on what you know about chronic inflammation. 

 
Complete the KQA anticipation chart (Summative assessment #1) 
   Students should now fill in the 3rd 
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POSTER AND POSTER PRESENTATION RUBRIC 
 

CATEGORY  

 
A HOME RUN 

 (4 pts) 3rd base (3 pts) 2nd base (2 pts) 1st base (1 pt) 

Try again 
(0 pts) 

Coverage of the Topic IA: 
Basics of the Immune System 
--Innate immunity 
 

Details on the poster 
capture the important 
information about the 
topic and increase the 
audience’s 
understanding.  

Details on the poster 
include important 
information but the 
audience may need more 
information to 
understand fully.  

Details on the poster relate 
to the topic but are too 
general or incomplete. The 
audience needs more 
information to understand.  

Details on the poster 
have little or nothing to 
do with this topic.  

There is no 
information 
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Layout and Design  All information on the 
poster is in focus and can 
be easily viewed and 
identified from 6 ft. 
away.  

Most of the information 
on the poster is in focus 
and the content easily 
viewed and identified 
from 6 ft. away.  

Most of the information on 
the poster is in focus and 
the content is easily 
viewed and identified from 
4 ft. away.  

Much of the information 
on the poster is unclear or 
too small.  

 
 
---------------- 

Sources  All sources (information 
and graphics) are 
accurately documented.  
(MLA) 

All sources (information 
and graphics) are 
accurately documented, 
but there are a few errors 
in the format.  
(MLA) 

All sources (information 
and graphics) are 
docutT2 1 Tf
-0.005 Tc 0.004 323 >>B1.2 re
W .2 re
W .2 re
W .2
W .2 re
W ..004 32.08 re
762.48 9T48 Tm
( )Tj
( )-15(gr)0.004 323 >>B11.149 762.4933

and graphics) are 
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STUDENT WORKSTATION CHECKLIST #2 
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STUDENT WORKSTATION CHECKLIST #4 

Check that your workstation contains each of the items on the list.  

Item Contents/volume Number/amount 
micropipetters Capable of delivering 100, 

200 and 250 µL 
1-4 (students can share, but 
ideally each student would 
have their own) 

micropipetter tips  A supply of at least 50 tips 
sink or wash bucket  1 
Capture antibody  
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 Known IL-6 level, 
pg/mL 

Approximate IL-6 range  
(visually compared to standards) 

Std #1 200 -------------------------- 
Std #2 100 -------------------------- 
Std #3 50 -------------------------- 
Std #4 25 -------------------------- 
Std #5 12.5 -------------------------- 
Blank  0 -------------------------- 
Patient #1 --------  
Patient #2 --------  

 
In this laboratory, considering limitations of this test, we will consider any detectable level of IL-6 to be an 
elevated level. The normal range of IL-6, with this test, is below the detectable levels, or in this case, 0 
pg/mL. Elevated levels of IL-6 can be due to a number of reasons, one of which may be the presence of a 
chronic inflammatory state.  (In this case, the patient’s care provider may choose to investigate further and 
order more tests.  It is important to realize that a single test does not always provide the complete story!) 
 
You are given the following information about each patient: 
 Patient #1 is 28 years old. Patient has recently reported constant “excruciating” pain from area in mouth 
“throughout lower jaw.” Area seems tender to the touch.  Patient reports recurring “toothaches” in that area 
during the past “year or so –usually flares up about every six weeks.”  At those times, patient self-medicates 
with over the counter products –“usually Tylenol or Advil, which provide relief, but this time, those 
medications have not been effective in relieving the pain at all.”  
Visual examination reveals swelling and redness of the lower right jaw and general poor dental hygiene.  
Patient admits that friends and family often remark that he has “bad breath.” Patient reports last dental visit 
10 years ago. 
 
Patient #2 is 18 years old and is 190 lbs. Normal weight for patient of this age, height and build is 140 lbs.  
Patient complains of being “tired all the time and hungry a lot.” 
When questioned about diet, patient admits to poor nutritive choices  

• eats very few fruits, vegetables and whole grains 
• chooses mostly high fat, highly processed foods 
• drinks no water 
• usually soda and energy drinks 
• often eats at fast food restaurants and usually orders the “super-size” option. 

 
  



Page 32 of 34 

 

Conclusion Questions: 
 
 
1. Based on your IL-6 test results and the patient information, do you think the care provider for Patient #1 would have 
reason to consider additional testing? Explain your answer. Please use complete sentences that restate the question. 
 
________________________________________________________________________________________________

________________________________________________________________________________________________ 

________________________________________________________________________________________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________ 

________________________________________________________________________________________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________ 

________________________________________________________________________________________________ 

 
 
2. Regardless of whether or not the care provider orders additional tests, what advice do you think he/she would offer 
this patient? Base your answer on what you know about chronic inflammation. 
 
________________________________________________________________________________________________
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3. Based on your IL-6 test results and the patient information, do you think the care provider for Patient #2 would have 
reason to consider additional testing? Explain your answer. Please use complete sentences that restate the question. 
 
________________________________________________________________________________________________

________________________________________________________________________________________________ 

________________________________________________________________________________________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________ 

________________________________________________________________________________________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________ 

 
4. Regardless of whether or not the care provider orders additional tests, what advice do you think he/she would offer 
this patient? Base your answer on what you know about chronic inflammation. 
________________________________________________________________________________________________

________________________________________________________________________________________________ 

________________________________________________________________________________________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________ 

________________________________________________________________________________________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________ 

________________________________________________________________________________________________ 
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The Poster and Presentation 
��  Prepare the poster for Mountain Valley Regional Medical Center.
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