
BI 121 Lecture 5
I. Announcements Lab 3 tomorrow Nutritional Analyses.

Thanks for recording dietary data on LM p 3-7 & exploring
https://www.supertracker.usda.gov/. Sample MT Questions.

II. Nutritional Physiology in the News
UCB Wellness Letter, June 2011, Salt–beyond hypertension

III.Nutrition Primer (continued) DC Module 2, S&W +…
A. Fasting? Dr. Sacks AHA NPAM Council 2009; AMDR?
B. Beware of Nutrition Quackery S. Kleiner & Monaco 1990

IV.Digestion LS 2012 ch 15, pp 437-9, DC Module 3 pp 17-23
A. Steps of digestion Dr. Evonuk + LS pp 437- 9; DC p 23
B. Hydrolysis: the central linking theme! LS p 438, Fox 2009
C. What’s missing? LS fig 15-1 p 438
D. GI-Donut analogy? Dr. Lorraine Brilla WWU
E. Gut secretions: What? Where? Why? LS p 438, 440-1
F. Organ-by-organ review LS tab 15-1 pp 440-1 + DC fig 3-1
G. Histology & control of the gut LS fig 15-2, 15-3 p 442-3
H. Stomach protein digestion + zymogens? LS fig 15-7, 15-9
I. Pancreas & liver accessory organs; Recycling! LS pp 457-63
J. Small intestine? Ulcers? LS fig 15-20,15-22 pp 467- 8

http://www.cdc.gov/ulcer LS Beyond the Basics p 456

Yes, more fun!...



Sample 1. What is human physiology? (+2) How does it
differ from human anatomy? (+2)

Sample 2. Give 2 examples of when positive feedback may
occur normally in the human body. (+4) 

Sample 3. Cells are progressively organized into
a. organs, systems, tissues, then the whole body
b. tissues, organs, systems, then the whole body
c. systems, tissues, organs, then the whole body 
d. None of the above are correct.

Sample Midterm Questions





UCB Wellness Letter Jun 2011 p 5



More Reasons to Shake the Salt Habit

Stop me!

I'm outta
here!!

UCB Wellness Letter Jun 2011 p 5

1 blood vessel vasodilation w/in 
30 min by ingesting 1500 mg Na+!

2 Ca2+ excretion    bone loss, risk 
of osteoporosis & fractures.

3 May directly impair kidney 
function &    risk of kidney stones.

4 GI cancer risk, inflammation?

+
≡



I'm not sure I believe you! 
Why can't I just starve to 

lose weight?



TOTAL FAST =
No Energy Nutrients

(No Carbohydrates, Fats 
or Proteins)

ONLY

1.Water
2.Vitamins
3.Minerals

ML Pollock & JH Wilmore 1990.



60-day Fast???

Lost 60 lb!! Wow!!

Yet
26 lb Water
20 lb Lean Body Mass
14 lb Fat

Fat < ¼ total wt loss!

76.7%



You can lose weight by 
starving – but it's mostly 

water & muscle! Also, there 
can be complications! 



Potential Complications of Total Fasting
Nausea, diarrhea, persistent vomiting, 

postural hypotension, nutritional 
deficiencies, menstrual irregularities, 

and…sudden death.

General loss of appetite within 
first 2 days, maintained 

throughout fasting period.
ML Pollock & JH Wilmore 1990.

Positive Aspect??



Council on Nutrition, Physical 
Activity and Metabolism (NPAM)
Spring 2009



Dr. Sacks’ Conclusions:
We conclude that healthful diets with varying 
emphases on carbohydrate, fat & protein 
levels can all achieve clinically meaningful 
weight loss & maintenance of weight loss over 
a 2-yr period. The results give people who 
need to lose weight the flexibility to choose a 
diet that they can stick with, as long as it’s 
heart healthy. Such diets can also be tailored 
for individuals based on their personal & 
cultural preferences & in this regard may have 
the best chance for long-term success.



US Dietary Recommended Intakes (DRI) 
Committee Acceptable Macronutrient 

Distribution Ranges (AMDR)!

Carbohydrate 45-65%

Fat 20-35%

Protein 10-35%

Energy Nutrient % Total Calories



Emphasize ABCs + Variety & Moderation!







Nutrition Quackery?

$$



Kleiner's & Monaco's Top 10 Hit List for Nutrition Quackery
1. Treatment based on unproven theory calling for non-toxic, 

painless therapy.
2. Author's/purveyor's credentials aren't recognized in scientific 

community.
3. No reports in scientific, peer-reviewed literature but rather mass 

media used for marketing.
4. Purveyors claim medical establishment is against them & play on 

public's paranoia about phantom greed of medical establishment.
5. Treatments, potions, drugs manufactured according to secret 

formula.
6. Excessive claims promising miraculous cures, disease prevention 

or life extension.
7. Emotional images rather than facts used to support claims.
8. Treatments require special nutritional support including health 

food products, vitamins and/or minerals.
9. Clients are cautioned about discussing program to avoid negative.

10. Programs based on drugs or treatments not labeled for such use.



LOWER 
CARBOHYDRATE

LOWER 
FAT

ELIMINATE CALORIES 
or FOOD GROUPS
ENCOURAGE FASTING

ADEQUACY
BALANCE 

CONSISTENCY
& MODERATION

AHA + DASH + 
MAYO CLINIC

NOT PEER-
REVIEWED =

TRADE BOOKS

PEER-
REVIEWED = 
TEXTS 
RESEARCH



Break for discussion/questions!



Digestion Steps
Ingestion1

Mechanical 
Digestion

2

Chemical 
Digestion

3

Peristalsis4

Absorption5

Storage6

Defecation7

SOURCE: Dr. Eugene Evonuk, 1989. cf: L Sherwood, 2012 pp 437-8.



Hi gang!!
You need me
for digestion!!

Help!
Me too!

+

H2O Enzyme+

Hydrolysis of Energy Nutrients



SI Fox 2009 fig 18.1 p 614



What’s missing?

LS 2012 fig 15-1 p 438

ENZYME!!



Polymer to Monomer
(Many to One)

Fat

Protein
+

Carbohydrate Glucose

Amino Acids

Fatty Acids

Glycerol
+

…Central-linking 
theme!!



GI-DONUT ANALOGY

GI LUMEN
BODY



Gut Secretions 

1. Mucus into GI Lumen

2. Enzymes into GI Lumen

3. H2O, acids, bases+ into GI Lumen

4. Hormones into Blood

Secretion Release Site



1. Mouth
Ingestion entry way
salivary gland secretion
mucus + enzymes
enzymatic digestion: carbohydrate
mastication = chewing
deglutition = swallowing

2. Esophagus
Rapid transit
peristalsis
secretion mucus

4.Liver-Gall Bladder
Emulsification =
detergent action of bile
+ secretion

3.Stomach
Mixing peristalsis
secretion mucus + HCl
+ enzymes
enzymatic digestion:
protein + butter fat!

5.Pancreas
Secretion mucus +
NaHCO3 + enzymes
enzymatic digestion:
carbohydrate, fat, protein

6.Small Intestine
Absorption
Secretion mucus
+ enzymes
enzymatic digestion:
carbohydrate, fat, protein
Peristalsis

7.Large Intestine
Dehydration
secretion + absorption
storage + peristalsis



LS 2012 fig 15-2 p 442



LS 2006, 2012 fig 15-3 p 443



Common Control MechanismsCommon Control Mechanisms

1. Local (autoregulation)

2. Nervous (rapidly-acting)

3. Hormonal (slower-acting/ 
reinforcing)



Where does Where does 
enzymaticenzymatic

digestion of digestion of 
proteinprotein
begin?begin?



LS 2012 p 447



Zymogen=    
an inactive      
precursor      

LS 2012 fig 15-9 p 452



Why is the  Why is the  
pancreaspancreas so so 

unique?unique?



LS 2012 fig 15-11 p 457

Endocrine + 
Exocrine functions; 
Makes enzymes for 

digesting all 3 
energy nutrients!



DC 2003



Liver: Amazing Recycling of Bile Salts!

LS 2012 fig 15-11 p 462



Absorption!!Absorption!!

What is the What is the majormajor
functionfunction of the of the 

small intestine? small intestine? 



LS 2012 fig 15-20 p 467



LS 2012 fig 15-22a p 468



http://www.cdc.gov/ulcer/





Ulcer Facts 
•Most ulcers are caused by an infection, not 
spicy food, acid or stress. 
•The most common ulcer symptom is 
burning pain in the stomach. 
•Your doctor can test you for H. pylori
infection. 
•Antibiotics are the new cure for ulcers. 
•Eliminating H. pylori infections with 
antibiotics means that your ulcer can be 
cured for good. 





LS 2012 p 446



LS 2012 fig 15-24 p 472

Large Intestine Structure & Function



DC 2003



https://www.supertracker.usda.gov/

Lab 3:  Nutritional Analyses via 2 Programs

VERSION 10.0VERSION 10.0+


