
BI 358 Lecture 6  
I. Announcements Quiz 2 Tuesday covers GI Physiol + Nutrition ≡ 

Lectures 4, 5 + 6 (II. below). Discussion then wbc differential 
lab! Please read p 5-2 + articles sent by e-mail! By 5 pm 
Tuesday send nutrition reports to Stacy aleviche@uoregon.edu
or Conor conoro@uoregon.edu. Outline update? Q?

II. Nutrition Connections Sodium, US diabetes trends, exercise?
III.Blood + Body Resistance to Infection I

G&H ch 32, 33, LS, Stuart Fox, Daniel Chiras (DC), Basiro Davey
A. Blood: cell + fragments vs liquid (plasma vs serum) LS
B. Red blood cells, white blood cells, platelets, Demo? LS, DC
C. Red blood cell production, hemoglobin G&H pp 413-9

G&H fig 32-1 thru 32-6 +..., Fox
D. Pathogen? Microbe that causes disease, Davey pp 5-6
E. Barriers to infection Davey fig 2.1 p 12, fig 2.2 p 13
F. National Geographic, The Wars Within, Lennart Nilsson

http://www.lennartnilsson.com/

G. WBC effectors: Innate & adaptive immunity G&H pp 433-7
G&H fig 34-1 + Davey fig 2.2 p 13, fig 3.4 p 24, fig 3.12 p 36

H. Medical Physiology News Handwashing to prevent infection!
US Centers for Disease Control

Fun Discussion + Blood Lab on Tuesday!!...

mailto:alakuni3@uoregon.edu
mailto:conoro@uoregon.edu
http://www.lennartnilsson.com/




If whole can x2!

Vit A 90%

Vit C 40%

Ca2+ 8%

Fe2+ 16%

Na+ Na+ 

Na+…Help!

Leading 

brands ≥ 

860 mg per 

serving!



Source: Centers for Disease Control, Division of Diabetes Translation, 
http://www.cdc.gov/diabetes/statistics, S&W 2014 fig 4-15 p139A.

1994 Diabetes Prevalence
in the US by State

http://www.cdc.gov/diabetes/statistics


Source: Centers for Disease Control, Division of Diabetes Translation, 
http://www.cdc.gov/diabetes/statistics, S&W 2014 fig 4-15 p139B.

2010 Diabetes Prevalence
in the US by State

http://www.cdc.gov/diabetes/statistics


SOURCE: 

Decoding diabetes. 

Nutrition Action 

Health Letter, June 

2011, pp 4.



SOURCE: Decoding diabetes. Nutrition Action Health Letter, June 2011, pp 3.



SOURCE: Decoding diabetes. Nutrition Action Health Letter, June 2011, pp 3.



Why exercise?



SOURCE: SN Blair & associates, JAMA, 1989, 263(15), 2395-401.



Sizer & Whitney 2011 p 135

Exercise is a must based on 
its insulin-like effect! 



100s of other reasons! Exercise –

↑ lean body mass, ↑ cardiac output,

↑ myocardial contractility, ↑ central & 

peripheral blood flow, ↑ fibrinolytic activity, 

↑ HDL cholesterol, ↑ work capacity,

↑ sleep quality, ↓ % body fat,

↓ TOT & LDL cholesterol,↓ triglycerides, ↓ 

platelet aggregation, ↓ blood pressure,

↓ CVD risk,...



Do moderately intense aerobic exercise
30 min/d, 5 d/wk

OR

Do vigorously intense aerobic exercise
20 min/d, 3 d/wk

AND

Do 8-10 strength-training exercises
8-12 repetitions/each exercise, 2 d/wk

Guidelines: Healthy Adults < 65 yr

http://www.acsm.org/access-public-information/position-stands
http://www.acsm.org/access-public-information/brochures-fact-sheets/fact-sheets

http://www.acsm.org/access-public-information/position-stands
http://www.acsm.org/access-public-information/brochures-fact-sheets/fact-sheets


Federal exercise guidelines include strength training for all
http://www.cdc.gov/physicalactivity/everyone/guidelines/index.html

http://www.health.gov/paguidelines/

Adults: Moderate to 
Vigorous Exercise
> 30 min, 5 d/wk

Children: Moderate 
to Vigorous Exercise 
> 60 min, 5 d/wk

http://www.cdc.gov/physicalactivity/everyone/guidelines/index.html
http://www.health.gov/paguidelines/


What's in Blood? Plasma & Blood Cells 

LS 2012 fig 11-1





2000 x GMBH, 

Nat Geog 1986 

Jun p 714



Dermal bone production of red blood cells

G&H 2011 fig 32-1 p 414G&H 2016 fig 33-1 p 446



G&H 2011 fig 32-2 p 414

Pluripotent Hematopoietic Stem Cell Lines

G&H 2016 fig 33-2 p 446



Red Blood Cell Genesis

G&H 2011 fig 32-3 p 415G&H 2016 fig 33-3 p 447



Erythropoietin Regulates RBC Production

G&H 2011 fig 32-4 p 416G&H 2016 fig 33-4 p 448



Hemoglobin Formation

Citric Acid Cycle

G&H 2011 fig 32-5 p 417G&H 2016 fig 33-5 p 449



Heme Structure

G&H 2011 fig 32-6 p 418

NB: CO carbon

monoxide binds

w/~200-fold >

affinity than O2

G&H 2016 fig 33-6 p 450



Hemoglobin Structure

L Sherwood 2011 fig 11-2



S&W 2011 fig 6-5 p 194



SI Fox 1987 p 376



Megakaryocyte Platelets/Thrombocytes

D Chiras. Human Biology 7th ed, 2012, fig 7-8 p 144.



Immune Response

1. Detect invader or ID toxic product.

2. Communicate to network.

3. Recruit coordinated, multi-pronged attack.

4. Amplify & if yes to success, then –

5. Suppress

Limit Destroy

Davey 1990 p 6



Pathogen?

Microbes that cause disease!

Bacteria

Viruses Protozoa

Fungi

+ Multicellular 
Parasites, e.g.,

ticks & liceDavey 1990 p 5



Pathogens & Parasites Cause:

1. 70-80% of deaths in less developed countries 

2. Tens of millions of deaths due to infectious 

diseases

3. > 20 million childhood deaths per year in Asia, 

Africa & Latin America due to diarrheal 

infections alone

4. Yet < 2% deaths in modern, industrialized 

countries!

Davey 1990 p 5 http://www.who.int/gho/publications/world_health_statistics/en/

World Health Organization 2016 Statistics 

http://www.who.int/gho/publications/world_health_statistics/en/


Why such striking differences 
across the world?

1. Poor sanitation

2. Contaminated water supply

3. Contaminated food supply

4. Malnutrition

5. Existing infections

6. Patchy, inadequately-funded vaccinations

7. AIDS superimposed on top of 1-6!
Davey 1990 p 5



Davey 1990 p 12



Good phagocytes!

Davey 1990 p 13



G&H 2011



10,000 x GMBH 

Nat Geog 1986 



4000 x GMBH 

Nat Geog 1986 



7000 x GMBH 

Nat Geog 1986 



3000 x GMBH 

Nat Geog 1986 



10,000 x GMBH 

Nat Geog 1986 



7000 x GMBH 

Nat Geog 1986 



NB: Happy Birthday Song 20-30 sec!!

http://www.squidsoap.com/

http://www.squidsoap.com/

