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BEE Y AN | &II: B8, #Efan DARIEYIE (Molecular,
Biochemical and Physiological Bases of Nutrition | &11: Energy, Vitamins and

Minerals)

HEy: 28 A\RBEERNC SRS BREN LB DU 41t

(Concepts of essential nutrients and methods for determining their requirements (DRIs),
body composition, nutrition and growth, energy expenditure, vitamins and mineral
metabolism, functions and roles in signaling from gene to whole organism. Implications
for nutrient requirements through the life cycle and in health and disease will be
discussed.)

R

READINGS

Suggested text: Biochemical, Physiological, & Molecular Aspects of Human
Nutrition, Author: Stipanuk, 2" Edition, 2006 (a copy is available in the library —
other texts if you have them are probably OK — you can check with me — the purpose is
for basic background reading)

Additional Readings (review articles and research papers) will be selected by lecturers
and posted on Blackboard (blackboard.bu.edu). The readings from the literature will
generally be from journals such as American Journal of Clinical Nutrition, Journal of
Clinical Investigation, Journal of Clinical Endocrinology and Metabolism, JAMA, NEJM,
Journal of Nutrition, Science, Nature). There will usually be weekly writing assignments
on the readings.

DISCUSSION & WRITING ASSIGNMENTS

Most classes will include an 60-80 min. discussion of assigned papers that will
emphasize critical thinking, key methods, and scientific writing skills. Weekly writing
assignments will help you focus your ideas and improve your scientific writing skills.  For
each topic, a basic biology and a clinical/epidemiological paper will be selected from
current literature and/or important ‘classics’. These sessions will be moderated by the
lecturer or other nutrition faculty. In some cases, an Instructor (Dr. Lee) or an advanced
post-doc will help with smaller groups.




Examples of the Lecture.

Nutrients

Macronutrients
[Fat, Prot. (essential amino acids), Carb]
Vitamins
— organic compounds body can’t synthesize
— small amounts required in the diet
— need for proper function

« growth, metabolism, cellular integrity
— don’t oxidize for fuel, use for biochemical functions
Minerals/Trace elements
— inorganic — biochemical structural roles

Other food components that promote health:
« fiber,

« “non-essential” or conditionally essential nutrients
« phytochemicals

* Vitamins
— organic substances grouped together
because we need to eat them
« for normal growth, reproduction, health
« but.... how about vitamin D, niacin?
— dietary requirement depends on environment
— No common structure, but classified as fat
and water soluble
* Minerals
« inorganic
« macro (tend to concentrate in the skeleton)
* micro
« ultratrace

How to understand nutrient
requirements?

» Must understand function at various
levels:
—physiological
- at whole body level (e.g. absorption,
digestion, interorgan transport, excretion)

« cellular level: (transport into, around, and
through cells)

—biochemical (co-factor function)
—molecular

* nutrient effects on gene expression

To fully understand nutrient requirements under
given conditions, must understand the mechanisms
underlying the utilization of that nutrient:

?

Membrane
receptor/transporter?

Intestinal
transporter?

Binding protein?

Cytoplasmic
binding protein (and
@ deliverty to
nucleus)

gut blood cell

What regulates intestinal

absorption
of a nutrient?

— Is it dependent on level of intake?
« e.g. low or high calcium diet
— How does it cross the cell?
— Does it need require energy ?
— Does it need help?
« Transporters to get across the cell membrane

« Chaperones to get through the cytoplasm to where it is
needed

« what molecules are involved?
* how are their levels regulated?
« how is their function regulated?

To determine nutrient
requirements

1. Classic method Balance study
— will tell you the intake that maintains pool
size under given conditions

« problem: requirements depend on pool size
— is a large pool size necessarily better for health?
« doesn't tell you how homeostasis is maintained

2. Turnover study with tracer methods

- determine how fast nutrient is used
and size of the body pool (s).




Clinical and Public Policy Applications in

H&Y:

RS E N e B R A BAVERINGE - WEEREREEEAIT -
Goals and objectives: The course will focus on disease states related to nutrition and diet, with
a major focus on clinical nutrition research by established investigators.

1. Acquaint students with current concepts and methods in clinical nutrition research.
2. Familiarize students with clinical research and how 1nvestigators approach
nutrition-related questions in their specific fields to answer questions related to disease

states.

3. Recognize the role of nutrition as it relates to major diseases, including cardiovascular,
diabetes, gastrointestinal, osteoporosis, obesity, and cancer.

B
WEEK TOPIC ASSIGNMENTS SPEAKER
January 19 Folate and Cancer Joel Mason, MD

Nutritional Therapies in the
January 26 Prevention and Treatment
of Osteoporosis

Michael Holick, MD,
PhD

Diabetes Resolution After

line Apovian, MD
Bariatric Surgery Caroline Apovian,

February 2

Calcium and Dairy Intake

February 9 and Adolescent Health

Lynn Moore, ScD

Current controversies in

L Assignment #1 due Lorrie Young, RD, MSc
parenteral nutrition

February 16

The Role of Essential Fatty
February 23 | acids in Infant Megan Ruth, PhD
Development

Public Health Perspective

March 1 on Childhood Obesity

Alison Field, ScD

March 7 MIDTERM EXAM 9am — 11am




The metabolic
consequences of visceral

March 8 versus subcutaneous Caroline Fox, MD, MPH
adipose tissue
accumulation in obesity

March 15 NO CLASS - SPRING BREAK

March 22 Mlcroblome inType 2 Marie McDonnell, MD
Diabetes

March 29 Omega—S fatty a<‘:|ds and Assignment #2 Due Dariush Mozaffarian
cardiovascular disease
Protein Intake & Exercise

April 5 Resistance Training in the Shalender Bhasin, MD
Elderly
The role of physical activity

. and exercise in preserving S
April 12 R Fiel PhD
pri lean mass and mobility in oger Fielding,

the elderly
Sodium intake,

April 19 hypertension and Nancy Cook, ScD
cardiovascular disease
Metabolic Consequences

April 26 of carbohydrate Assignment #3 Due Nawfal Istfan, MD, PhD
overfeeding

May 10 FINAL EXAM
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Metabolic Surgery to
Treat Type 2 Diabetes:

Clinical Outcomes and
Mechanisms of Action

Presented/By Jen-Pin Chuang

2012.05.03

Bariatric surgery resulted in better glucose
control than did medical therapy in T2DM obese Patients

N'Engl J Med. 2012 Mar 26

Medical therapy

Gastrie bypass

g
2
g
H
H
3
2
S

Biliapancreatic diversion

Weight-Independent Antidiabetes Effects (RR)

@ RYGB: 7.5 (95% CI,1.97 to 28.61; P<0.001)

4 BPD: 9.5(95% ClI, 2.54 to 35.51; P<0.001)
as compared with the medical-therapy group.

3

Efficacy of different bariatric operations

Resolution of T2DM

Resolution of hypertensian

Improvement of hyperlipidemia

% Excess weight loss

Level 1 clinical evidence to support surgery as
an alternative treatment option is lacking !!

Significant Sustained
Weight Loss

?2?

Rapid diabetes
improvement
??

47)

Ann Surg 200 484 Obesity (Silver Spring) 2
Obes Surg 2005 15:474-481 Surg Obes Relat Dis 2009 351

Flow of information potentially involved in the physiological
and behavioural consequences of gastric bypass surgery

/ WeightLoss
~ Diabetes Remission
7

ikt

Surgical changes
Adaptive changes
Microbiome  Gut

obesity reviews (2011) 12, 984-994
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WHAT IS THE MECHANISM BEHIND ??

Gold Standard
Gastric
Bypass

Significant Sustained
Weight Loss

v'Reduce Fl
v'Decrease Fat and

protein absorption
84 Obesity (Silver Spring) 2008 16:298-305  v/|ncrease EE
81 Surg Obes Relat Dis 2009 5:346-351

Rapid diabetes
improvement
??

??

Ann Surg 2003 2:
Obes Surg 2005

The Early Effect of the Roux-en-Y Gastric Bypass
on Hormones in Rat Model

Endocrinology, April 2010, 151(4):158 7

> Leptin{ , Insulin}, Glu | after RYGB compared with sham group.

> Post-RYGB Hormones Change

Hormones Basal Post meal change relationships
level
0 " -cBW

GLP-1 Twice ™1
3 foldsT M ™
- > -
Active Amylin - " "
Acylated Ghrelin 1 (Vs Sham) W

12

Proposed Weight-Independent
Mechanisms ofi Diabetes Improvement
after Gl Surgery.

The starvation-followed-by-weight-loss
hypothesis

Residual B-cells are only: minimally: challenged
simply because eat less in the immediate
postoperative period

Diabetes remits in only 48% of LAGB! cases, compared with 84% of
cases after RYGB

Glycemic control tends to worsen after major surgery due to
inflammation and up-regulation of stress hormones

Fails to explain the superiority of the glycemic control achieved after
RYGB vs. equivalent weight loss from dieting or restrictive bariatric
operations:

Ann Surg

4; discussion 484-465
Obes Surg 2005. 15 1

Mechanisms of incretin release after
gastric bypass:
-Upper Intestinal Hypothesis-

Nutrients are no longer in contact
with the upper intestine

Gasiric Feeding,

Pouch

Less of hypothetical antiincretin
is released

Controversial results in
gastrostomy tube feeding
experiments.

Jejunum

Bypassed
Duodenum

Colon

Curr Opin Endocrinol
Diabetes Care 20 S 290
Am J Physiol Gastrointest Liver Physiol 2011, 300: G795-G802




Mechanisms of incretin release after
gastric bypass:
-Lower Intestine Hypothesis-

> Enhanced and accelerated delivery of unabsorbed
food to from the Roux limb to ileum

GLP-1 ,RPYY and oxyntomodulin, is produced primarily in
the ileum and colon by nutrient-stimulated L cells
Support for. the lower intestinal hypothesis comes from
experiments involving ileal interposition

Am J Physiol Endocr

b 2005 288: E447-E453
Obes Surg 200515:12! 4

Intestinal regulation of insulin sensitivity

> Activate a novel intestine-brain-liver neurocircuit to increase hepatic
insulin sensitivity by intraduodenal infusion of lipids in rats.

Nature 2008 452:1012-1016

Afferent Vagus n.

Bile acid

The Ghrelin Hypothesis

90% of ghrelin is produced by the stomach and duodenum, tissues altered by RYGB

»>Ghrelin

v'Suppress adiponectin

v'Block hepatic insulin signaling
at the level of PI3K

¥ Inhibit insulin secretion

§¢2
s

7o
Ghreln suppression (%)
& z

2

» In human, compromised
secretion of the orexigenic,
upper Gl hormone ghrelin might
contribute to the anorexic and
antidiabetic effects of RYGB

Acylated Ghrelin (pg/mi)
2

60 80
Time afer start of meal (min)

N Engl J Med 2002 346:1623-1630 Endocrinology, April 2010, 151(4):1!

Flow of information potentially involved in the physiological
and behavioural consequences of gastric bypass surgery

Brain

I —————————

Hypothalamus \
= Behaviour

Brainstem / l
/ Weight Loss
~ Diabetes Remission
Ener;

Metab l’sm

Surgical changes
Adaptive changes
Microbiome  Gut

obesity reviews (2011) 12, 984-994
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BRERTTRE (Nutritional Epidemiology)

BOSTON Ll

EXCEPTIONAL CARE. WITHOUT EXCEPTION

Update and Current Controversies in
Nutrition Support-2012

HEY: K&HRITRENTR  RUERESEEEENERSEE -
BIE:

Session | Date | Topics Speakers | Read from primary text
prior to session
1 9/12 e Introduction and course logistics | Fish Chapter 1
e  Overview of clinical research Chapter 2

Developing the study question

2 9/19 e Test qualities affecting study LaMorte Chapter 4 and 12
designs (accuracy, precision,
sensitivity and specificity)

e Bias and confounding McNair

3 9/26 e Selecting study population; Fish Chapter 3
inclusion criteria and recruitment
considerations

e  Cross sectional studies McNair Chapter 8 (cross-sectional)

4 10/3 e  Cohort Studies Fish Chapter 7
Baseline and outcome measures | McNair

e Review cross-sectional study
article in class

5 10/11 e Drug development research and McNair
(Tues) FDA regulated studies
e Research Ethics and the role of Fish
an IRB
6 10/17 e Case-control studies Kaufman Chapter 8 (case-control)
® Group time to work on projects
8 10/31 e Clinical Trials: Study rationale Fish Chapter 10
and Equipoise; special issues Chapter 11

14




with interventional studies

e Experimental Designs for Clinical | Fish
Trials part 1
9 11/7 e Device research Aulwes
e  Experimental Designs for Clinical | Fish
Trials part 2
10 11/14 e Calculation of sample size Fish Chapter 5
e Methods of randomization Chapter 6
e Collecting safety data in clinical McNair
studies
11 11/21 e  Data monitoring committees and | Sankoh
interim analyses
e Data analyses and analysis Fish
populations
12 11/28 e Protocol discussion and IRB Fish
meeting video
e Responsible conduct of research
14 12/12 Presentations of study protocols to class
15 12/19 Presentations of study protocols to class

Primary Textbook: Designing Clinical Research (Third edition).

Browner, et al. Lippincott, Williams & Wilkins, 2006.

are posted in the “Assignments” section of Blackboard.

15

Authors: Hulley, Cummings,

Additional readings and assignments
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BOSTON UNIVERSITY

SCHOOL OF MEDICINE

Thesiz

LIPID RISK PROFILE IN DIFFERENT ETHNIC GROUPS AFTER ROUX-EN-Y
GASTRIC BYPASS OPERATIONS FOR MORBID OBESITY

by

JEN PIN CHUANG

M.D., University of National Cheng Kung University, 2001

Submitted in partial fulfillment of the
requirements for the degree of
Mazter of Arts

2012
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LIPID RISK PROFILE IN DIFFERENT ETHNIC GROUPS AFTER ROUX-EN-Y

GASTRIC BYPASS OPERATIONS FOR MORBID OBESITY

JEN PIN CHUANG
Boston University School of Medicine, 2012

Major Professor: Nawfal Istfan, M.D., Ph.D., Associate Professor of Medicine

ABSTRACT
Background. Bariatric surgery is currently the most effective treatment for severe obesity.
Roux-en-Y gastric bypass (RYGB) has emerged as the surgical procedure of choice due
to its favorable risk-benefit profile. It has also been reported to remit type 2 diabetes and
to reduce rates of cardiovascular disease by lipid profile improvement. However, there
are no longitudinal data that address lipid profiles in different ethnic groups following
bariatric surgery. The goal of this study was to determine whether race/ethnicity affects
reduction in lipid levels after Roux-en-Y gastric bypass operations.
Methods. Retrospective chart reviews were conducted for 913 consecutive obese
patients undergoing gastric restrictive surgery in Boston Medical Center from 2004 to
2010. For these analyses, we included 825 patients consisting of 166 African Americans,
505 Caucasian Americans and 154 Hispanic Americans with 2 years of follow-up data.
Mean levels for lipids and glycemic control were compared with ANOVA and longitudinal
mixed linear modeling
Results. Baseline analysis revealed a hypertension prevalence in obese African
American patients of 66.3%, significantly higher than that for Hispanic and Caucasian
Americans (p<.003). Nevertheless, this group of patients appeared to have a more
favorable lipid profile with higher baseline high density lipoprotein (HDL) and lower
baseline triglyceride (TG) level compared with other racial groups.(p<.001 and p<.001,

respectively).

17



After RYGB, all obese subjects in three racial groups showed improvement in glycemic
control and lipid profile over two years follow up. Multivariate analysis further
demonstrated that two years after RYGB, African Americans showed significantly less
improvement in HbAL1C compared with white obese patients and Hispanic Americans
(p=.003 and p=.004, respectively).

Lipid profiles appeared to be less favorable in whites than in African Americans. When
other factors significantly affecting lipid levels were adjusted for in multivariate models,
African Americans consistently maintained the lowest TG concentrations and highest
HDL of three racial groups while the least favorable levels were observed in Caucasian
Americans, even after adjusting for percent of maximal weight loss. For total cholesterol
and LDL level, obese Hispanic American patients significantly improved in their first six
months after operation. However, there was an obvious rebound in lipid levels starting
eighteen months after RYGB, with Hispanic Americans having a higher level than African
Americans (p=.0021) and Caucasians (p=0.3498) at 24 months after surgery.
Conclusion

After RYGB, among three major ethnic groups in United States, African American obese
patients showed the poorest glycemic improvement but the most favorable improvement
in lipid profile (i.e., decreased TG concentration, total cholesterol and LDL with a higher
HDL) at the two-year follow up. Unlike African Americans, Hispanics and Caucasians
were more resistant to lipid profile improvement. These significant differences in glycemic
control and lipid profiles after RYGB in this ethnically-diverse group of obese patients
suggest that it is critical to consider race/ethnicity in designing appropriate treatment

modalities for obese patients undergoing gastric bypass surgery.

18
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