AS 630.02
Non-Ruminant Nutrition

Winter, 2008
Instructors
Michael S. Lilburn 

Ana S. Hill
(lilburn.1@osu.edu)

(hill.687@osu.edu)

Dept. of Animal Sciences

Dept. of Animal Sciences


Gerlaugh Hall


230 C Plumb Hall


Wooster OH 44691


Columbus OH 43210

Phone: 330-263-3992



614-247-8653
office hours by individual arrangement
Course Information
Location:
333 Kottman Hall 

Format:
Three lectures, 10:30 – 11:48 AM, on Mon, Wed, and Fri 
Credit:
5 hours
Course Objectives and Learning Expectations:
1. Gain appreciation for the unique physiology of the digestive tract and how this influences the entire digestive process.

2. Understand the coordinated physiologic events resulting in the digestion and utilization of different nutrients by non-ruminant animals 

3. Increase understanding of how nutrition interacts with environmental and food safety concerns
Grading
[image: image1.wmf]
Self-assessments (total of 10)



10%

Nutrient presentation




10%

Term Paper





20%

Midterm exam #1
 



20%
Midterm exam #2




20%
Final Exam


           


20%


TOTAL



          100%                           


Grading Pattern (by %):

	A
	A-
	B+
	B
	B-
	C+
	C
	C-
	D+
	D
	D -
	E

	> 93
	90-92
	87-89
	83-86
	80-82
	77-79
	73-76
	70-72
	67-69
	63-66
	60-62
	< 60


Nutrient presentation information

Students will be divided into groups of 3 people per group.  Each group will choose a B-vitamin or other nutrient to present to the class.  Each group will receive historical papers about their vitamin. The presentation will be 15 – 20 minutes in length, provide information about the history, physiological role, and current research issues about the chosen vitamin.  The rest of the class will score each group member individually and the group as a whole.  More details will be presented in class.   
Term Paper information

Each student will pick a topic of interest – the topic to be cleared with the instructors before starting the paper.  The paper will be at least 4 and no more than 6 pages in length, double spaced, typed, and 12-point font, with 1 inch margins all around.  There will be at least 4 journal references used and cited – web sites are not acceptable.  A rough draft will be due on Feb 6 to the instructors by e-mail, will be edited and a printed copy returned before the paper is due.  The final corrected, completed paper will be due on Mar 1.  
Academic misconduct 
Any incidence of academic misconduct suspected will be reported to the University Committee on Academic Misconduct as required by University guidelines.
.  
Cell phones

Cell phone tones and text messaging interrupt class and are disrespectful to the instructors and fellow students.  Cell phones must be in “off” or “silent” mode during class unless there is an emergency situation – in this case an instructor must be made aware of the situation and the phone can be on “vibrate” mode.  Misuse of cell phones in class will not be tolerated quietly.  

Disability Assistance
If you need an accommodation based on the impact of a disability, you should contact me to arrange an appointment as soon as possible.  At the appointment we can discuss the course format, anticipate your needs and explore potential accommodations.  I rely on the Office For Disability Services for assistance in verifying the need for accommodations and developing accommodation strategies.  If you have not previously contacted the Office for Disability Services, I encourage you to do so.

COURSE PLAN: 
Week 1

Lecture 1
Fri

Jan 4
(Lilburn)




Intro to Class, # exams, paper, schedule final exam




Comparative digestive systems – poultry, swine, ruminant




Structure of digestive system, neural, muscular




Stomach – Functions and acid secretion, feedback & control



Cellular components (parietal cells, enterochromafin-like cells)

Week 2

Lecture 2
Mon

Jan 7
(Hill)




Stomach Cont’d - Function of mucus, acid protective mechanisms

Canine, feline, pseudo ruminant digestive systems




Vitamin B-12 and intrinsic factor, Helicobacter



Lecture 3
Wed

Jan 9

(Lilburn)
Carbohydrate digestion in stomach (starch) – amylase secretion, starch composition (amylose, amylopectin), variability in starch structure between ingredients (importance in pelleting)

Begin protein digestion in stomach (candy protein chains)

Pepsin synthesis, secretion (concept of zymogen storage)

Self-assessment 1 available on CARMEN (wed 10 am – Fri 10 am)



Lecture 4
Fri

Jan 11

(Hill)

**Pass out Nutrients papers**
Cephalic, neural, control of digestion (example: Pavlov dogs)
Canine, feline, other companion animals – species similarity, differences in upper digestive tract (dietary use of starch, complex proteins etc due to unique aspects of digestion within the stomach

Week 3

Lecture 5
Mon 

Jan 14

(Hill)



Bruhner’s glands, recognizing acidic digesta

Buffering requirements, species differences, bicarbonate secretion


    
Secretin – pancreas endocrine relationships 

Cholecystokinin, gastrin – feedback on pancreas, gall bladder


Bile acid secretion, taurine issues



Lecture 6
Wed 

Jan 16

(Lilburn)
Small intestine
- villus structure, lymphatic/arterial supply

Hyperplasia vs maturation (carbohydrase slide)

Intestinal development (poultry embryonic development 

vs.immediate post-hatch, early weaned pig delayed development)

Self-assessment 2 available on CARMEN (wed 10 am – Fri 10 am)



Lecture 7
Fri

Jan 18

(Lilburn)

Pancreas – protein digestion, Enterokinase (trypsin, chymotrypsin, conversion), Trypsin inhibitor factor (soybean meal)




Mucus/mucin amino acid acid concentration (threonine, serine)

Week 4

Mon, Jan 21 
NO CLASS
Martin Luther King HOLIDAY

Lecture 8
Wed,   Jan 23
**Paper Topic Due** 



MIDTERM EXAM # 1 in class



Lecture 9
Fri

 Jan 25
(Lilburn)




Commercial protein sources, variability and accounting for it

Protein quality bioassays

       In vivo – PER, amino acid digestibility (endogenous secretion)

                                           In vitro – pepsin digestibility, KOH solubility

                                           Phosphorus digestibility, availability

Self-assessment 3 available on CARMEN (fri 10 am – mon 10 am)

Week 5

Lecture 10
Mon

Jan 28

(Hill)



Carbohydrate digestion, Carbohydrate metabolism – species traits 




Glycemic index, diabetes, amylin, species differences




Sources, conventional assays, nutritional uses of fibers




Carnivore nutrition




Krebs cycle, Exogenous enzymes




Lecture 11
Wed

Jan 30 
(Hill)




Carbohydrate digestion continued (from Fri, Jan 25)
Self-assessment 4 available on CARMEN (wed 10 am – Fri 10 am)



Lecture 12      Fri

Feb 1

(Lilburn)
Fat soluble vitamins A,E, K

Week 6

Lecture 13
Mon

 Feb 4

(Lilburn)
Digestion/absorption/function of minerals

Phosphorus functions, sources, phytate phosphorus

Lecture 14 
Wed  

Feb 6 

(Lilburn)

**Term paper rough draft DUE**  




Calcium functions, bioavailability, locations (bone, muscle)




Calcium:phosphorus balance, Vitamin D interaction



Unique aspects of Ca metabolism (egg shells, lactation, PSE)
Self-assessment 5 available on CARMEN (wed 10 am – Fri 10 am)



Lecture 15
Fri

Feb 8



Nutrient presentations
Week 7

Lecture 16       Mon

Feb 11
Nutrient presentations

Lecture 17        Wed  
Feb 13   
(Hill)

Pancreas – lipid digestion (lipase) and small intestine processes 



Emulsification, micelle formation, chylomicrons, lipoproteins

Dyslipoproteinemias, carnitine and fat metabolism

Self-assessment 6 available on CARMEN (wed 10 am – Fri 10 am)



Lecture 18
Fri       
  Feb 15
(Lilburn)



Practical nutrition, Quality control 




**Rough draft returned**
Week 8

Lecture 19
Mon
  
  Feb 18
(Lilburn)



Practical poultry nutrition
TAKE HOME EXAM (midterm #2) handed out



Lecture  20
Wed

  Feb 20
(Mahan)




Practical swine nutrition 

Self-assessment 7 available on CARMEN (wed 10 am – Fri 10 am)



Lecture 21  
Fri

Feb 22     
(Hill)



Liver and hepatobiliary system 



TAKE HOME EXAM DUE at start of class
Week 9 

Lecture 22
Mon

Feb 25

(Hill)

Electrolyte absorption, secretion – requirement for active transport of other nutrients, examples of electrolyte abnormalities 
Lecture 23
Wednesday 
Feb 27

(Hill)

Practical aspects of canine/feline nutrition
Self-assessment 8 available on CARMEN (wed 10 am – Fri 10 am)



Lecture 24
Fri

Feb 29

(Lilburn)




Omega fatty acids, carnitine




**Term papers due**
Week 10

Lecture 25
Mon

March 3
(Hill)



Gut immunity

Lecture 26
Wednesday
March 5     
(Lilburn)

Gut microbiology, probiotics, prebiotics
Self-assessment 9 available on CARMEN (wed 10 am – Fri 10 am)



Lecture 27
Fri

March 7
(Hill)




Volatile fatty acids, nitrogen trapping, colon physiology (brief)
Self-assessment 10 available on CARMEN (fri 10 am – final)
FINAL EXAM
Thursday
March 13
9:30 – 11:18 AM
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