Contents

Preface . . oo e e e e e s ix
@Y a1 01 ¢ R xi
VOLUME 1

SYSTEMS BIOLOGY

1 Genomics, Proteomics, Metabolomics, and Systems Biology Approaches to Nuttition

Eva M. Schmelz, May Dongmei Wang, and Alfred H. Merrill, Jr. .. ... oooiin i 3
ENERGY PHYSIOLOGY
2 Lessons from Body Composition Analysis Jonathan CK. Wells. ..., 23
3 Exercise Wayne W. Campbell. ... ... . i e 34
4 Energy Metabolism Sai Krupa Das and Susan B. Roberts...............ooooioiiii o, 45
ENERGY AND MACRONUTRIENTS
5 Protein and Amino Acids Paul B. Pencharz and Vernon R. Young .............. ... it 59
6 Carbohydrates Lisa M. Sanders and Joanne R. Lupton........ooooviiiiiiiiiii i, 78
7 Nautrients and Gene Expression Howard C. Towle..... ... .. ... i, 89
8 Dietary Fiber Daniel D. Gallaher. ... ..o i i et ieeee e enns 102
9 Lipids: Absorption and Transport Alice H. Lichtenstein and Peter JH. Jones................ ... .. 111
10 Lipids: Cellular Metabolism Peter J. H. Jones and Andrea A. Papamandjaris . ........................ 125
11 Alcohol: The Role in Health and Nutrition Paolo M. Suter......... ... ... oot 138
FAT-SOLUBLE VITAMINS AND RELATED NUTRIENTS
12 Vitamin A Noel W. S0lomons. . ...t i i et 157
13 Carotenoids Brian L. Lindshield and John W. Erdman, Jr.. .. ..o i 184
14 Vitamin D Anthony W. Norman and Helen H. Henry ... 198
15 Vitamin E Maret G. Traber. ... ..ot e i et e et 21
16 Vitamin K Guylaine Ferland ... ... o i 220
WATER-SOLUBLE VITAMINS AND RELATED NUTRIENTS
17 Vitamin C  Carol S. JoRmston . .. oottt ittt ittt ettt et e et e 233
18 Thiamin €. Bates. . oottt ittt it e ettt e ta ittt e eataa e eatataennanas 242
19 Riboflavin Richard S. Rivlin. ... .. oo oo e e e e 250
20 Niacin Robert A, Jacob ..o .vinii i it ittt et et et a i e e treenaa e aaannn 260
21 Vitamin By Donald B. McCormick . ... oo et 269
22 Folate Lynn B. Bailey and Jesse F. Gregory IIT. .. ..ot 278
23 Vitamin By, Sally P. Stabler. .. ... oo e 302

24 Biotin Gabriela Camporeale and Janos Zempleni .. c.ooviiiiiniiniiii it 314



vi Contents

25 Pantothenic Acid Joshua W. Miller, Lisa M. Rogers, and Robert B. Rucker .......................... 327
26 Camnitine Charles J. Rebouche. . .....c.iuuiiui i i e e e 340
27 Choline and Brain Development Steven H. Zeisel...........ccoiiiiiiiiiiiiiiiiiiiiiieieinn.. .. 352
28 Dietary Flavonoids Jeffrey B. Blumberg and Paul E. Milbury. ......c.oovuviiiiniiiiiniiiinennnn...., 361
MINERALS AND TRACE ELEMENTS
29 Calcium Connie M. Weaver. . ..ottt ittt e e 373
30 Phosphorus John ].B. Anderson, Philip J. Klemmer, Mary Lee Sell Watts,

Sanford C. Garner, and Mona S. Calvo . . .....uiriiii e e e e e e e 383
31 Magnesium Stella Lucia Volpe ....... ..o i i i it 400
32 Electrolytes: Sodium, Chloride, and Potassium Harry G. Preuss..............ooccoiiiiiiiiin..... 409
33 Human Water and Electrolyte Balance Scott J. Montain, Samuel N. Cheuvront,

Robert Carter ITI, and Michael N. Sawka .. ..ottt it et 422
34 Tron John Beard. ..ot i e 430
35 Zinc Robert J. Cousing. . ..ottt i i it i e e e 445
36 Copper Joseph R. Prohaska. . ... i it it 458
37 lodine and the lodine Deficiency Disorders Michael B, Zimmermann. ..............covivviniinnen... 471
38 Selenium Roger A. Sunde. .. ..o i e e 480
39 Chromium Barbara J. Stoecker .. ... ioiuiiit i ittt i i et 498
40 Boron, Manganese, Molybdenum, and Other Trace Elements Forrest H. Nielsen.................... 506

VOLUME II

NUTRITION AND THE LIFE CYCLE

41 Pregnancy and Lactation Lindsay H. Allen...............ooiiiiiiiiiiiiiiiiiii i, 529
42 Infant Nutrition William C. Heird ..o e 544
43 Adolescence Virginia A. Stallings.........oouiiiiiriii i i it 557
44 Aging and Nutrition Olivier Guérin, Patrick Ritz, Stéphane Schneider, and Bruno Vellas .............. 573
NUTRITIONAL IMMUNITY
45 Nutrient Regulation of the Immune Response: The Case of Vitamin E

Simin Nikbin Meydani and Sung Nim Han ..., i 585
46 Nutritional Modulation of Immune Function and Infectious Disease Anuraj Shankar................ 604
47 Food Allergy Steve L. Taylorand Susan L. Hefle ..., 625
NUTRITION AND CHRONIC DISEASES
48 Obesity as a Health Issue Edward Saltzman......... ... 637
49 Atherosclerotic Cardiovascular Disease Heather 1. Katcher, Peter J. Gillies,

and Penny M. Kris-Etherton. ..o i it 649
50 Diabetes Mellitus Judith Wylie-Rosett and Frank Vinicor...........oooovviiininin i, 669
51 Osteoporosis Bess Dawson-Hughes....... ..o i 687
52 Cancer Young-In Kim.... ..o i i e 698

53 Gastrointestinal Disease Charles L. Baum and Catherine Melssac.....oovviiiiiiiiiiiniiiiinnnennn.. 722



Contents  vit

54 Kidney Disease Tahsin Masud and William E. Mitch ..o, 735
55 Liver Disease Craig J. McClain, Daniell B. Hill, and Luis Marsano..........oovivviiiiiiiiiieanan... 747
56 Hypertension Heather McGuire and Jamy D. Ard. ... ..ot 764
DIET, FOOD, AND NUTRITION
57 Food Composition Joanne M. Holden, James M. Harnly, and Gary R. Beecher....................... 781
58 Estimation of Dietary Intake Wija A. van Staveren and Marga C. Ocké ..............ooiiiiniinin, 795
59 Taste and Food Selection Adam Drewnowski and Pablo Monsivais. ...........covveviiiiiiiniin, 807
60 Energy Intake, Obesity, and Eating Behaviors Megan A. McCrory ........coociiviiiiiiiiiins, 816
61 Strategies for Changing Eating and Exercise Behavior Rena R. Wing, Amy Gorin,

and Deborah Tate ... .ottt it it i e i e, 822
62 Nutrition Monitoring in the United States Ronette R. Briefel ................coooiiiiiiniina 838
63 Dietary Standards in the United States Suzanne P. Murphy ..., 859
64 International Dietary Standards: FAO and WHO Christine Lewis Taylor, Janice Albert,

Robert Weisell, and Chizuru Nishida ... ..oviriiiiiiiiiiiiireiieieiraetenranrrsnneeansannennees 876

PUBLIC HEALTH AND INTERNATIONAL NUTRITION
65 The Emergence of Diet-Related Chronic Diseases in Developing Countries

Aryeh D. Stein and Reynaldo Martorell.......o.oviiiiiiiiiiiii i e 891
66 Food Insecurity, Hunger, and Undemutrition

David L. Pelletier, Christine M. Olson, and Edward A. Frongillo.................coooiiiiiini. 906
67 Public Nutrition in Complex Emergencies Annalies Borrel and Helen Young........................ 923
EMERGING ISSUES
68 Foodborne Infections and Food Safety Robert V. Tauxe and Marguerite A, Neill..................... 941
69 Food Biotechnology Charles R. Santerre ......ooouiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiienns 951

70 Bioactive Components in Foods and Supplements for Health Promotion
Paul M. Coates and John A. MiIner .. ..ccovnvnvnrmnertetitiii e reiatarnrnrreenraearsreernsasessas 959



