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1 Introduction .......................................................................................................... 329
2 Sources, Dietary, and Supplement Intake ............................................................. 332

2.1  Soybean-Dietary Sources of Soy Protein, Isoflavones, Fatty Acids,  
and Fiber .............................................................................................................. 332

2.2 Flaxseed-Dietary Sources of ALA, Lignans, Fiber, and Flaxseed Protein ..........333
2.3  Dietary Sources and Rrecommendation of N – 3 PUFAs  

(ALA, EPA, and DHA) ........................................................................................ 334
3  Clinical Association of Soybeans, Flaxseed, and Fish Oil Treatments in CKD ....335

3.1 Effect on Renal Function .....................................................................................336
3.2 Fish Oil and IgA Nephropathy .............................................................................339
3.3 Fatty Acid Status in Patients With CKD ..............................................................340
3.4 Soybean, Flaxseed, and Fish Oil Effects on Dyslipidemia ..................................342
3.5 Soybean, Flaxseed, and Fish Oil Effects on Inflammation ..................................348
3.6 Soybean, Flaxseed, and Fish Oil Effects on Oxidation ........................................350
3.7 Soybean, Flaxseed, and Fish Oil Effects on Blood Pressure ...............................352
3.8  The Effect of n – 3 PUFAs Supplementation on Thrombosis 

and Vascular Access Patency ................................................................................ 354
3.9  Soybean, Flaxseed, and Fish Oil Effects on Cardiovascular Events  

and Mortality ........................................................................................................ 354



xi

Contents

3.10  Soybeans, Flaxseed, and n − 3 PUFAs in the Prevention 
of Polycystic Kidney Disease Progression ......................................................... 357

4 Conclusions .......................................................................................................... 359
References................................................................................................................. 360

Chapter 12: Maca, A Nutraceutical From the Andean Highlands ..........................373
Gustavo F. Gonzales, Dulce E. Alarcón-Yaquetto
1 Introduction .......................................................................................................... 373
2 A Crop Native From the Peruvian Highlands ....................................................... 374
3 The Tradition Behind Maca .................................................................................. 375
4 The Science Behind Maca .................................................................................... 375

4.1 Phenotypes of Maca and Differential Properties .................................................375
4.2 Biological Properties ............................................................................................377

5 The Future of Maca .............................................................................................. 385
5.1 Biotechnology in the Study of Maca....................................................................385
5.2 Mixture of Plants ..................................................................................................386
5.3 Maca and the Endocannabinoid System ..............................................................386

6 Concluding Remarks ............................................................................................ 387
References................................................................................................................. 388

Chapter 13:  Phytochemical and Pharmacological Properties  
of Secondary Metabolites in Berries .................................................397

Sandra N. Jimenez-Garcia, Moises A. Vazquez-Cruz, Lina Garcia-Mier, 
Luis M. Contreras-Medina, Ramon G. Guevara-González,  
Juan F. Garcia-Trejo, Ana A. Feregrino-Perez
1 Introduction .......................................................................................................... 397
2 Taxonomic Problems ............................................................................................ 398
3 Berry Fruits, Bioactives, and Bioavailability ........................................................ 399
4 Metabolic Syndrome ............................................................................................. 400

4.1 Traditional Uses of Medicinal Berry Plants Against Cancer ...............................400
4.2  In Vitro Validation of Berries Against Different Types of Cancer  

Cell Lines ............................................................................................................. 401
5 Clinical Efficacy and Mechanism of Action Berries ............................................ 401
6 Cancer and Oxidative Species .............................................................................. 408

6.1 Antioxidants Compounds From Natural Origin ...................................................409
7 Types of Cancer With Potential to be Treated by Medicinal Plants ..................... 414

7.1 Breast Cancer .......................................................................................................414
7.2 Lung Cancer .........................................................................................................415
7.3 Digestive System Cancer .....................................................................................416
7.4 Skin Cancer ..........................................................................................................417
7.5 Other Cancer Types ..............................................................................................418

8 Epidemiological Studies of Cancer ...................................................................... 419
9 Conclusions .......................................................................................................... 420
References................................................................................................................. 420



xii

Contents

Section IV: Cancer Therapy .............................................................429
Chapter 14: Functional Foods and Chemoprevention in Cancer .............................431

Edwin E. Martínez Leo, Tania V. Altamirano, Maira R. Segura Campos
1 Functional Foods and Bioactive Compounds ....................................................... 431

1.1 Bioactive Compounds With Chemopreventive Action .........................................432
1.2 Compounds That Inhibit Carcinogens .................................................................433

2 Bioactive Compounds With Anticancer Activity .................................................. 434
2.1 Carotenoids ..........................................................................................................435
2.2 Phenolics and Polyphenols...................................................................................436
2.3 Lignans .................................................................................................................441
2.4 Glucosinolates ......................................................................................................442
2.5 Long-Chain Polyunsaturated Fatty Acids (PUFAs) .............................................443

3 Conclusions .......................................................................................................... 445
References................................................................................................................. 445

Chapter 15: Epigenetic Nutraceuticals in Cancer Treatment .................................449
Gordana Supic, Katarina Zeljic, Zvonko Magic
1 Introduction .......................................................................................................... 449

1.1 DNA Methylation .................................................................................................450
1.2 Histone Modifications ..........................................................................................451
1.3 Small Noncoding RNAs .......................................................................................453

2 Diet and Transgenerational Epigenetic Changes .................................................. 454
3 Epigenetic Nutraceuticals in Cancer Treatment ................................................... 456
4 Essential Micronutrients–Folate, Selenium, Vitamin D ....................................... 456

4.1 Folate ....................................................................................................................456
4.2 Selenium...............................................................................................................459
4.3 Vitamin D .............................................................................................................462

5 Flavonoids ............................................................................................................. 465
5.1 Curcumin ..............................................................................................................465
5.2 Quercetin ..............................................................................................................467
5.3 Apigenin ...............................................................................................................468
5.4 Garcinol ................................................................................................................469

6 Polyphenol Catechins ........................................................................................... 470
6.1 Epigallocatechin-3-gallate (EGCG) .....................................................................470
6.2 Resveratrol ...........................................................................................................471
6.3 Genistein ..............................................................................................................472
6.4 Sulforaphane ........................................................................................................474

7 Conclusions, Future Perspectives, and Challenges ............................................... 476
References................................................................................................................. 479

Index ..............................................................................................................495



xiii

List of Contributors

Navneet Agnihotri Panjab University, Chandigarh, India
Dulce E. Alarcón-Yaquetto Universidad Peruana Cayetano Heredia; Research Circle of Plants with 
Effects on Health, Lima, Peru
Tania V. Altamirano Universidad Latino, Mérida, Yucatán, México
Pathan S. Begum KVR Government Degree College for Women, Kurnool, Andhra Pradesh, India
Adalberto Benavides-Mendoza Autonomous Agrarian University Antonio Narro, Saltillo, Coahuila, 
Mexico
Priyanka Bhadwal Panjab University, Chandigarh, India
Eleftherios Bonos Research Institute of Animal Science, Pella, Greece
Marcelino Cabrera-De la Fuente Autonomous Agrarian University Antonio Narro, Saltillo, 
Coahuila, Mexico
Efterpi Christaki Aristotle University of Thessaloniki, Thessaloniki, Greece
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