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[bookmark: _e3z5ct47yxc9]Learning Objectives
· Analyze aspects of the human cardiovascular and endocrine systems in relation to evolution and contemporary health issues.
[bookmark: _bpsa75osh7uj]Supplies Needed
· Blood pressure wrist cuff [optional]
· Measuring tape 
· Internet access
[bookmark: _hdiqth7umq40]Readings
· Namie, Joylin. 2019. Chapter 16: Contemporary Topics: Human Biology and Health. Explorations. 












[bookmark: _j9yf57mqm10w]

Explorations Lab and Activities Manual	         CC BY-NC		http://explorations.americananthro.org/
[bookmark: _40ev51vk7lvf]Introduction
This lab activity will guide students through a series of exercises to explore selected human biological systems from contemporary and evolutionary points of view. Students will be provided with data and will also collect data from themselves and/or members of a team of other students.This data will be used to compare blood pressure readings, glucose levels, BMI, and dietary components between individuals in modern, industrialized societies, with hunter-gatherers, horticulturalists, and pastoralists as a window into modern disease patterns.
[bookmark: _53n8b98vfsjt]Steps
1. Read the introduction to students and hand out the student worksheet. 
2. Students work individually or in groups to answer the questions.
3. In the event a student is uncomfortable taking their blood pressure or calculating their BMI, allow the student to choose values for each and answer the questions accordingly. Alternatively, you may wish to supply a sample set of values. 
[bookmark: _eq5p82e2ug1]Review Questions
· How might understanding contemporary disease from an evolutionary perspective benefit medical practitioners in treating patients for hypertension, heart disease, diabetes, and obesity?
· Consider the results of the lab activities in the context of modern college life. To what degree does being a student influence your eating habits and physical activity levels? What might colleges and universities do to encourage healthier eating and more physical activity among students? 
· Consider the end of Chapter 16, which explores contemporary examples of human evolution, as well as Chapter 14, which describes several long-term adaptations among humans due to selective pressures, such as solar radiation and high altitude. If (and this is a big “if”) high rates of obesity and sedentary lifestyles become selective forces, how might the physiology of humans in the distant future differ from that of contemporary populations?
[bookmark: _dkztd5s76qse]Adapting for Online Learning
1 Not adaptable	    2 Possible to adapt		3 Easy to adapt 
[bookmark: _w7t2tvq9axpo]Tips and Suggestions 
· If students are completing these activities online and/or do not have access to a blood pressure cuff, ask them to supply a recent blood pressure reading if they have had one taken or to make one up if they have not, then investigate answers as to whether blood pressure rises or falls with the introduction of physical activity or stress by conducting an online search for information.
· If you are doing this activity live in class, consider having students search online for their own videos and share what they found with the class, instead of using the videos provided here .
[bookmark: _5zh4p3k7gavb]
[bookmark: _dqx7wq8g79v0]For Further Exploration

Websites

“Calculate Your Body Mass Index.” NIH: National Heart, Lung, and Blood Institute., U.S. Department of Health and Human Services. Accessed January 30, 2021. https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm

“Assessing Your Weight and Health Risk.” NIH: National Heart, Lung, and Blood Institute., U.S. Department of Health and Human Services. Accessed January 30, 2021. 
https://www.nhlbi.nih.gov/health/educational/lose_wt/risk.htm

Videos

Sal Kahn. “Circulatory System and the Heart.” Kahn Academy, 14:57, n.d., 
https://www.khanacademy.org/science/high-school-biology/hs-human-body-systems/hs-t
he-circulatory-and-respiratory-systems/v/circulatory-system-and-the-heart

Sal Kahn. “Glucose, Insulin, and Diabetes. Kahn Academy, 7:23, n.d., 
https://www.khanacademy.org/test-prep/mcat/biomolecules/hormonal-regulation/v/glucos
e-insulin-and-diabetes

Wilfred Manzano, “How Blood Pressure Works,”  TEDEd, 4:32, n.d., 
https://ed.ted.com/lessons/how-blood-pressure-works-wilfred-manzano.
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[bookmark: _7wexeg52duyc]

[bookmark: _f8l6ge7qx7qd]Biological Systems and Health:          Lab Worksheet
[bookmark: _cghm971w6lsi]Instructions 
Please work through the following activities and questions on your own or in a group. 
[bookmark: _e4ts3wc9bo9i]Step One: The Circulatory System
1. Do an online search for a diagram of the circulatory system that shows both the arteries and veins. Copy and paste the diagram below. 
	[Paste diagram here]
2. View the Circulatory system and the heart video from the Kahn Academy demonstrating how the system works: 
3. Let’s take it a step further and focus on blood pressure in particular. When your blood pressure is taken, it is reported as something like 120/80. The first number refers to systolic blood pressure. This is the peak blood pressure when your heart beats. The second number is diastolic blood pressure, the blood pressure during the resting phase of your heartbeat. 
4. There are standard classification schemes in Western biomedicine that place these numbers into the following categories (Gurven et al., 2012).
Hypertensive (high blood pressure) 140/90 or higher 
Prehypertensive 120-139/80-89
Normotensive 120/80 or lower
5. Using a blood pressure wrist cuff, take your resting blood pressure while seated and breathing normally and note it for yourself. Wait five minutes and take it again. Average the two numbers. Note the numbers in the table below.
	
	Reading One
	Reading Two
	Average

	

	
	



	

a. Now, get up and walk around the room or walk up and down a flight of stairs, then take it again. Note if you observe a difference. 

	Reading Three - after movement

	





b. Now, think about something stressful or exciting that happened recently in your life, and take another reading. If the reading changed, why might this be the case? Which other biological systems mentioned in Chapter 16 are at work altering blood pressure in this case?

	Reading Four - after stress

	




c. Now, view the short video clip How Bloodpressure Works from TEDEd illustrating how blood pressure works and the causes and consequences of hypertension. Pay attention to dietary impacts on blood pressure that contribute to heart disease. 
i. How does salt in the diet impact blood pressure?


ii. How do fatty foods impact blood pressure?


iii. Define the term atherosclerosis.


iv. Explain what a stent is and how it functions.


d. Data from hunter-gathers, horticulturalists, and pastoralists show typical blood pressures lower than those usually observed in the U.S. (110/70, for example), and they do not tend to rise with age (also typical in the U.S.) except in cases of changes in diet and lifestyle due to modernization (Gurven et al., 2012). Refer back to Chapter 16 or do some research online and note the kinds of foods these groups typically eat and their levels of physical activity.

	Pastoralist Diet and Exercise 
	Horticulturist Diet and Exercise 
	Hunter and Gatherer Diet and Exercise
	Western Diet and Exercise 

	








	
	
	



e. Which column most closely matches your own diet? What differences in diet and physical activity between foragers and your society might account for these differences in blood pressure? 


If you are working in a group, describe any differences between members of your group based on diet (gluten free, vegetarian, etc.) and daily physical activity (heavy/moderate/light exercisers) and see if those appear to map onto differences in your blood pressure readings. 


Given what you saw in the video clip on blood pressure, what kinds of health issues might result from the differences in diet you observed between foragers and yourself or members of your group?



[bookmark: _fbw8dsrjws8h]Step Two: The Endocrine System
6. Review the section of Chapter 16 that addresses nutrition, glucose metabolism and diabetes.
7. Next, examine the glucose levels provided in the following data set of ten individuals from a modern, industrialized society:

	Individuals
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Glucose Readings
	132
	126
	62
	87
	160
	102
	110
	98
	251
	149



Normal glucose levels fall between 70 and 150 mg. Glucose levels are usually lower in the mornings and rise after meals. Blood sugar levels consistently above 150 are indicative of hyperglycemia, or high blood sugar. Chronic low levels, falling below 70, are characteristic of hypoglycemia, or low blood sugar. Both are potentially fatal. Symptoms of hypoglycemia are lethargy, impaired mental functioning, irritability, and loss of consciousness. Persistent hyperglycemia results in diabetes mellitus, the most common disease related to failure of the body’s ability to regulate blood sugar. 
Watch the short video Glucose, insulin and diabetes from Kahn Academy which explains the difference between Type I and Type II diabetes, as well as potential treatments. Note the differences.

	Characteristics of Type 1 Diabetes
	Characteristics of Type 2 Diabetes 

	









	


Glucose testing results greater than 240mg/dL may mean hyperglycemia. Test results lower than 60 mg/dL may be indicative of hypoglycemia. In either case, patients should seek out a healthcare professional immediately.
8. Of the ten individuals whose glucose testing results are pictured in the table above, which subjects tested should consult with a healthcare professional for further testing? Why?



9. Studies by biological anthropologists (Lieberman, 2020) have shown that hunter-gatherers, horticulturalists, and pastoralists tend to be physically fit due to their daily activities. These same people are less likely to eat very little (if any) refined or processed food or beverages. How are the values of the ten individuals in the table above likely to compare with those of contemporary  foragers, gardeners, and herders?


10. If blood sugar homeostasis (meaning the endocrine system is capable of maintaining insulin balance) is important for health, briefly explain how the body’s endocrine system responds to greater and lesser amounts of daily nutrients and physical activity.


11. Are there limits to how much our bodies can compensate for excess calories or too little physical activity? What is likely to happen if those limits are exceeded?

[bookmark: _w78z8mwprcq9]Step Three: Body Mass Index (BMI)
Body Mass Index (BMI)  is a useful measure of overweight and obesity. It is calculated from your height and weight. BMI is an estimate of body fat and a gauge of your risk for diseases that can occur with more body fat. The higher your BMI, the higher your risk for diseases such as heart disease, high blood pressure (hypertension), Type 2 diabetes, gallstones, breathing problems, and certain cancers (NIH, “Assessing Your Weight and Health Risk”).

Although the BMI can be useful, it does have some limits:
· It may overestimate body fat in athletes and others who have a muscular build.
· It may underestimate body fat in older persons and others who have lost muscle.
· It is  not normed for different ethnic groups and populations.

12. Keeping this in mind, use the following link to access an online tool from the National Institutes of Health  to calculate your BMI using your height in feet and inches and your weight in pounds  https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm

	My BMI Score

	





13. Then access this NIH website to see where your BMI measurement falls in terms of risk https://www.nhlbi.nih.gov/health/educational/lose_wt/risk.htm 

	My BMI Risk

	




14. Finally, use the measuring tape to measure your waist circumference around your middle just above your hip bones. Use the same website from the previous question to estimate your risk for conditions such as heart disease, hypertension, and Type 2 diabetes.

	Waist Measurement
	Risk Estimate

	

	



15. Other risk factors include smoking, diet, and  lack of physical activity, all of which are regarded as “lifestyle choices” by health professionals. To what degree do you think contemporary health conditions like heart disease, hypertension, Type 2 diabetes, and obesity are structured by your environment? 



16. How does being a college student influence your eating habits? Physical activity patterns? Smoking? Consumption of alcohol? Level of stress? Income level? 



17. How does your lifestyle compare with what you have read in earlier chapters of this textbook regarding the diets, physical activity patterns, and health of our hominin ancestors? 
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