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Integrating Ethnographic And Ecological Perspectives For Ethnopharmacology 97
Field Research

Nina L. Etkin, Departments of Anthropology and Ecology & Health, University of Hawai’l,USA
Tamara Ticktin, Department of Botany, University of Hawai’l,USA

1. Introduction
2. Anthropological (Ethnographic) Field Methods
2.1. Informed Consent and Research Ethics
2.2. Identifying/Inviting Study Participants
2.3. Key Respondents/Informants
2.4. Participant Observation
2.5. Semi- and Unstructured Interviews and Questionnaires
2.5.1. Unstructured Interviews
2.5.2. Semi-Structured Interviews
2.5.3. Frame Elicitation
2.5.4. Cultural Domain Analysis
2.5.5. Free-Listing
2.5.6. Pile Sorts
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2.5.8. Questionnaires
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2.7.1. Community Interviews
2.7.2. Natural Group
2.7.3. Consensus Panel
2.7.4. Focus Group
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2.9. Prioritizing (Ethnographic) Methods
3. Integrating Ethnographic and Ecological Field Methods
3.1. Ecocultural Research Questions in Ethnopharmacology
3.2. Examining Ecological Factors that Influence the Collection of Medicinal Plants
3.3. Distinguishing Environmental Versus Genetic Variation
3.4. Assessing Relationships between Anthropogenic Landscape Changes and Medicinal Plants
3.5. Ecocultural Research on Medicinal Plant Conservation
3.6. Variation in Plant Collection and Management Methods
3.7. Assessing the Ecological Impacts of Variation in Plant Collection
3.8. Participatory Ecological Research Methods Applied to Medicinal Ethnobotany
3.9. Assessing the Ecological Consequences of Medicinal Plant Harvest on Other Organisms
4. Conclusion

Managing Ethnopharmacological Data: Herbaria, Relational Databases, Literature 116
J. R. Stepp, Department of Anthropology, University of Florida, USA
M. B. Thomas, Department of Botany, University of Hawai’i, USA

1. Introduction
2. Historical Trends
3. Present Trends
3.1. Ethnopharmacological Databases
3.2. New Models for Ethnopharmacological Databases
3.3 Managing Field Data and Workflow
3.4 Voucher Specimens and Ethnopharmacological data
4. Conclusions and Future Challenges
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Professional Ethics And Ethnopharmacology 131
Kelly P. Bannister, POLIS Project on Ecological Governance, Faculty of Law and School of
Environmental Studies, University of Victoria, Canada.

1. Introduction
2. What are Professional Ethics?
2.1. Ethnopharmacology as a Profession
2.2. Unearthing a Professional Ethic for Ethnopharmacology
3. External Standards for Ethnopharmacology
3.1. Approvals
3.2. Permissions and Permits
3.2.1 Documentation of Cultural Knowledge
3.2.2 Genetic Resources
3.3. Compensation and Benefit-sharing
3.4. Credit and Rights Issues
3.5. Community Protocols
4. Remaining Challenges for Ethnopharmacology as a Profession
5. Conclusions

Medicinal Plants In The Evolution Of Therapeutics—A Case Of Applied 158
Ethnopharmacology
Fernando Ortega, Universidad San Francisco de Quito, Cumbaya-Ecuador.

1. Introduction
2. Medicinal plants in the evolution of biomedicine
2.1. Medicinal plants as landmarks in medical history
2.1.1. Ancient times
2.1.2. Arabic and Greek legacies
2.1.3. Last century of the second millennium legacy
2.2. Medicinal plants as sources of prototypic agents
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3.1. Knowledge accumulated by American peoples in the treatment of worms
3.2. Ethnopharmacology applied to intestinal worms. A Cost-effectiveness study for community
control of ascariasis comparing herbal and pharmaceutical treatments in Ecuador
4. Material and Methods
4.1. Study design
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4.3. Effectiveness assessment
5. Results and analysis
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5.2. Prevalence of parasitism
5.3. Risk factors of Ascariasis: association between ascariasis and selected explanatory variables.
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5.5. Analysis of risk factors
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5.8. Cost/effectiveness analysis
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parasitic disease in the world
6.1. Multidisciplinary approach
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6.3. Limitations of this study
7. Recommendations for further research:
8. Policy implications
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Plants As A Source Of Anti-Cancer Agents

181

G. M. Cragg, Natural Products Branch, Developmental Therapeutics Program, Division of Cancer

Treatment and Diagnosis, National Cancer Institute, , Maryland, U S A.

D. J. Newman, Natural Products Branch, Developmental Therapeutics Program, Division of Cancer

Treatment and Diagnosis, National Cancer Institute, , Maryland, U S A.
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. Plant-Derived Anti-Cancer Agents in Clinical Use

. Plant-Derived Anticancer Agents in Clinical Development (Figure 2)

. Targeting Natural Products

. Plant-Derived Antitumor Agents in Preclinical Development (see Figure 3)
. Cell Cycle Target Inhibition and Anticancer Drug Discovery

. Conclusions
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Parasitic Diseases

Merlin L Willcox, Research Initiative on Traditional Antimalarial Methods, Buckingham, UK
Benjamin Gilbert, FarManguinhos-FIOCRUZ, Rua Sizenando Nabuco, Rio de Janeiro, Brazil.
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2.1. Blood protozoa
2.1.1 Malaria
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2.1.1.2 Important plant species and their active ingredients
2.1.1.2.1 Ethnobotanical studies
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2.1.1.2.3 Clinical safety and efficacy
2.1.1.3 Vector control
2.1.1.3.1 Mosquito Repellents
2.1.1.3.2 Larvicides
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2.1.2 Trypanosomiasis
2.1.2.1 Human African Trypanosomiasis (sleeping sickness)
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2.1.2.2 American Trypanosomiasis (Chagas’ disease)
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2.2.1 Leishmaniasis
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2.2.1.5 Vector control
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3. Helminths (worms)
3.1. Nematodes (roundworms)
3.1.1. Intestinal nematodes
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3.1.1.2 Important plant species and active ingredients
3.1.1.3 Clinical safety and efficacy
3.1.2 Blood nematodes
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3.2 Cestodes (tapeworms)
3.3 Trematodes (flat worms)
3.3.1. Schistosomiasis
3.3.1.1 Importance of traditional medicine
3.3.1.2 Important plant species and active ingredients
3.3.1.3 Clinical safety and efficacy
3.3.2. Flukes
3.3.3. Control of intermediate hosts
4. Conclusions
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Plants And Plant Substances Against AIDS And Other Viral Diseases 1
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Biomedical and Veterinary Sciences, University of Antwerp, Belgium

1. Introduction
2. The plant kingdom as source of new antiviral agents
2.1. Opportunities and challenges
2.2. Selection of plants
2.3. Preparation of plant extracts
3. Antiviral test methodology
4. Plant-derived anti-Human Immunodeficiency Virus (anti-HIV) agents
4.1. AIDS and anti-HIV drugs
4.2. AIDS and traditional medicine
4.3. Plant-derived anti-HIV agents
4.3.1. Alkaloids
4.3.2. Carbohydrates
4.3.3. Coumarins
4.3.4. Flavonoids
4.3.5. Lignans
4.3.6. Naphthodiantrones
4.3.7. Phenolics
4.3.8. Phorbol esters
4.3.9. Proteins
4.3.10. Tannins
4.3.11. Terpenes
5. Plant-derived anti-Herpes Simplex Virus (anti-HSV) and anti-cytomegalovirus (anti-CMV) agents
5.1. The human herpes virus (HHV) family and anti-HHV drugs
5.2. Plant-derived anti-HSV and anti-CMV agents
5.2.1. Alkaloids
5.2.2. Carbohydrates
5.2.3. Flavonoids
5.2.4. Lignans
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5.2.5. Phenolics
5.2.6. Proteins
5.2.7. Tannins
5.2.8. Terpenes
5.2.9. n-Docosanol
6. Plant-derived anti-influenza virus agents
6.1. Influenza and anti-influenza drugs
6.2. Plant-derived anti-influenza virus agents
7. Conclusions

Botanical Analgesic And Anti-Inflammatory Drugs 37
Jodo B. Calixto, Department of Pharmacology, CCB, Universidade Federal de Santa Catarina (UFSC),
Floriandpolis, SC, Brazil.

Maria Martha Campos, Department of Pharmacology, CCB, Universidade Federal de Santa Catarina
(UFSC), Florianopolis, SC, Brazil.

Adair R.S. Santos, Department of Physiologic Sciences, CCB, Universidade Federal de Santa Catarina
(UFSC), Floriandpolis, SC, Bratzil.

1. Introduction
2. Principal plants that have contributed to the development of modern analgesic and anti-inflammatory
drugs
2.1. Papaver somniferum
2.2. Salix species
2.3. Cannabis sativa
2.4. Capsicum sp.
2.5. Panax ginseng
2.6. Tanacetum parthenium
2.7. Aconitum sp.
3. New plant-derived substances with potential antinociceptive or anti-inflammatory properties
3.1 Siphocampylus verticillatus
3.2 Drymis winteri
3.3 Hedyosmum brasiliense
3.4. Phyllanthus sp.
3.5. Protium sp.
4. Possible biological targets for botanical-derived substances with potential anti-inflammatory and
antinociceptive properties
5. Conclusion

The Search For Plants to Manage Diabetes 61
Steven R. King, Napo Pharmaceuticals Inc, South San Francisco, California, USA
Charles Limbach, Big Sur Health Center, California, USA.

1. Introduction
1.1. Diabetes Type 1
1.2. Diabetes Type 2
2. Need for Medicinal Plant Discovery for Type 2 Diabetes
3. Methods for Searching for Type 2 Diabetes Active Plants
3.1. Ethnomedical search for plants to treat Type 2 diabetes
3.2. Field research methods for identifying plant to manage type 2 diabetes
3.3. Field studies on efficacy of plants utilized to treat type 2 diabetes
3.4. In vivo animal models for screening, testing and developing plants, extracts and compounds to
treat type 2 diabetes
3.5. Masoprocol: an example of an investigational drug candidate for type 2 diabetes derived from
traditional knowledge.
3.5.1. Pre clinical studies
3.5.2. Safety studies
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4. Selected examples of medicinal plants under investigation for antidiabetic activity
4.1. Momordica charantia
4.2. Trigonella foenum-graecum
4.3. Opuntia ficus-indica
4.4. Phyllanthus niruri
5. Compounds often associated with hypoglycemic activity in medicinal plant research
6. Conclusion

Medicinal Plants For The Prevention And Treatment Of Coronary Heart Disease 75
Gail B. Mahady, Department of Pharmacy Practice, Program for Collaborative Research in the
Pharmaceutical Sciences, UIC/NIH Center for Botanical Dietary Supplements Research, University of
Illinois at Chicago, USA.

1. Introduction
1.1. Coronary Heart Disease and treatment
2. Artichoke (Cynara scolymus).
2.1. Clinical studies
2.2. In vitro and in vivo studies
3. Garlic (Allium sativum)
3.1. Clinical studies
3.1.1. Antihypercholesterolemic activity
3.1.2. Antihypertensive activity
3.1.3. Effects on platelet aggregation and myocardial infarction
4. Guggul (Commiphora mukul)
4.1. Clinical studies
4.1.1. Antihyperlipidemic effects
5. Ginkgo (Ginkgo biloba)
5.1. Clinical studies
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5.1.2. Inhibition of Platelet Aggregation
5.1.3. Hematological effects
5.2. In vitro and in vivo studies
5.2.1. Antioxidant and antiplatelet activities
5.2.2. Enhancement in coronary blood flow
5.2.3. Vasodilatation
5.2.4. Inhibition of Platelet Aggregation and Thrombus Formation
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6.1. Clinical studies
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6.2. In vitro and in vivo studies
6.2.1. Inotropic effects
6.2.2. Antiarrhyythmic effects
6.2.3. Ischemic-reperfusion injury
6.2.4. Vasodilation and coronary blood flow
6.2.5. Antihypertensive effects
6.2.6. Antioxidant effects
7. Red wine (Vitis vinifera) and resveratrol
7.1. In vitro studies
7.1.1. Effects on nitric oxide
7.1.2. Effects on infectious components
8. Saffron (Crocus sativus)
8.1. Clinical studies
8.1.1. Antioxidant effects
8.2. In vitro and in vivo studies
8.2.1. Antiatherosclerotic effects.
8.2.2. Antihypertensive activity.
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9. Tea (Camellia sinensis)
9.1. Clinical studies
10. Conclusion

The Search For Plants To Manage Neurodegenerative Diseases 100
P.J.Houghton, Department of Pharmacy, King’s College London, UK
M-J.R. Howes, Jodrell Laboratory, Royal Botanic Gardens Kew, UK

1. Introduction
1.1 Neurodegenerative disease in perspective
1.2. Searching for symptoms in traditional medicine
1.3. Approaches to scientific investigation
1.4. Plants as a source of useful therapeutic agents in neurodegenerative diseases
2. Plants and their constituents from Ayurvedic medicine
2.1 Withania somnifera
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2.3. Centella asiatica
2.4. Mucuna pruriens
3. Plants and their constituents from Chinese traditional medicine (TCM)
3.1. Huperzia serrata
3.2 Ginkgo biloba
3.3 Salvia miltiorrhiza
3.4. Soya
4. Plants and their constituents from European herbal medicine
4.1. Galantamine
4.2. Salvia spp.
4.3. Ergot and its alkaloids
5. Plants and constituents from African and South American traditional medicine
5.1. Physostigma venenosum
5.2. Ptychopetalum olacoides
5.3. Banisteriopsis caapi
6. Conclusions

Psychoactive Botanicals In Ritual, Religion, And Shamanism 128
G.H. Shepard Jr., Instituto Nacional de Pesquisas da Amaz6nia, Manaus, Brazil

1. Introduction
1.1. Definitions and Scope
1.2. Cross-Disciplinary Perspectives
2. Shamanism, Psychoactive Plants, and the Origins of Religion
2.1. Trance and Altered States of Consciousness
2.2. Evidence from Ancient Art
3. Psychoactive Botanicals: A World Overview
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3.1.1. Coffea arabica: The Wine of Islam
3.1.2. Tabernanthe iboga: Way to the Ancestors
3.2. Europe and Asia
3.2.1. Amanita muscaria: Divine Mushroom of Immortality?
3.2.2. Claviceps paspali: Key to the Eleusinian Mysteries?
3.2.3. Atropa belladona, Datura metel, Hyoscyamus niger: Nightshades for Oracles, Witches,
and Beautiful Ladies.
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3.3. Oceania
3.3.1. Piper methysticum: Kava-kava
3.3.2. Boletus manicus: Kuma Mushroom Madness
3.4. The Americas
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3.4.1. Nicotiana tabacum: Magical Breath of Shamans
3.4.2. Datura, Brugmansia, Brunfelsia: Nightshades for Visions, Healing, and Divination
3.4.3. Psilocybe mexicana: Flesh of the Gods
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3.4.7. Cyperus: Ergot-Infested Sedges
3.4.8. Erythroxylum coca: From Sun King to Drug Lord

4. Contemporary Issues
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Michael A. Huffman, Section of Ecology, Primate Research Institute, Kyoto University, JAPAN
Sylvia K. Vitazkova, EPSCoR, University of Virgin Islands, 2 Brewer’s Bay, St. Thomas, USVI, USA.
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5.2. Vernonia amygdalina and bitter pith chewing behavior
5.3. The ethnomedicine and phytochemistry of bitter pith chewing
. A link between animal self-medication and ethnomedicine
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wn AWK =

~ O

Ethnopharmacology And Health Care In The Developing World 203
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Safety Of Traditional Remedies 226
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4.2. The Use of Traditional Knowledge in Product Development, Formulation and Marketing
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VOLUME XV

Biological Science Foundations 1
Ralph Kirby, Department of Biochemistry and Microbiology, Rhodes University, Grahamstown, South
Africa.

1. Introduction
2. The Beginning of Modern Biological Science
2.1. What Is Biological Life?
2.2. Microscopic Life
2.3. The Origin of Life
2.4. Evolution and the Origin of Species
3. Genetics and Evolution
3.1. Genetics in the Modern World
3.2. The Mechanisms Involved in Evolution
3.3. Humanity, the Environment, and Evolution
3.4. Artificial Evolution
4. The Molecular Basis of Life
4.1. The Cell
4.2. The Gene
4.3. The Biochemical Processes of Life
4.4. Genetic Manipulation
5. The Molecular Tree of Life
5.1. Morphological Methods of Classifying Species
5.2. Biochemical Methods of Classifying Species
5.3. Gene-Based Classification
5.4. Life on Earth Over the Last 4 Billion Years
6. The Limits of Life on Earth
a. Water as a Limiting Factor
b. Ionic Concentration as a Limiting Factor
c. Temperature as a Limiting Factor
d. Acidity/Alkalinity as a Limiting Factor
e. Gaseous Atmosphere as a Limiting Factor
f. Energy as a Limiting Factor
g. The Edges of the Envelope
7. Life Elsewhere in the Universe
7.1. Is Carbon-Based Life Alone?
7.2. Carbon-Based Life on the Planets
7.3. Carbon-Based Life in Other Star Systems
7.4. Panspermia
8. Conclusion

Organic Chemicals Involved In Life Processes 30
Brett Pletschke, Department of Biochemistry, Microbiology and Biotechnology, Rhodes University,
Grahamstown, South Africa

1. Proteins
1.1. Amino acids
1.2. Polypeptide chains
1.3. Primary structure
1.4. Secondary structure
1.5. Tertiary structure
1.6. Quaternary structure
1.7. Enzymes

2. Carbohydrates
2.1. Monosaccarides

©Encyclopedia of Life Support Systems (EOLSS) XCIX



MEDICAL AND HEALTH SCIENCES

2.1.1. Stereo-isomerization
2.1.2. Cyclic Structures
2.2. Disaccharides
3. Polysaccharides
4. Lipids
4.1. Fatty acids
4.2. Fatty acids in humans
4.3. Triacyglycerols
4.4. Phospholipids
4.5. Steroids
5. Nucleic Acids
5.1. Nucleotides
5.2. The nucleic acids
5.2.1. DNA
5.2.2. DNA can have different structural features
5.2.3. RNA

Carbon Fixation 51
Joanna E Burgess, Department of Biochemistry, Microbiology and Biotechnology, Rhodes University,
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Brett I Pletschke, Department of Biochemistry, Microbiology and Biotechnology, Rhodes University,
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1. Introduction
2. Carbon fixation in higher plants
2.1. The Light Dependent Reactions of Plant Photosynthesis
2.2. The Light Independent Reactions of Photosynthesis: Synthesis of Carbohydrates
2.3. C3, C4 and CAM metabolism
3. Algae
4. Bacteria
4.1. Purple Bacteria
4.2. Green Sulfur Bacteria
4.3. Green Gliding Bacteria
4.4. Heliobacteria
5. Global photosynthesis and the atmosphere

Anaerobic And Aerobic Respiration 78
Joanna E Burgess, Department of Biochemistry, Microbiology and Biotechnology, Rhodes University,
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Brett I Pletschke, Department of Biochemistry, Microbiology and Biotechnology, Rhodes University,
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1. Introduction
2. Cellular Anaerobic Respiration
2.1. Glycolysis
2.2. Formation of Acetyl Coenzyme A through the Transition Reaction
2.3. The Citric Acid Cycle
3. The Electron Transport Chain and Chemiosmosis
4. Fermentation
4.1. Glycolysis During Fermentation
4.2. Fermentation End Products
4.3. Precursor Metabolites: Linking Catabolic and Anabolic Pathways
4.4. Anaerobic Respiration in Animals
5. Anaerobic Metabolism and Humankind.
5.1. Waste Treatment
5.2. The Role of Anaerobic Digestion
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5.3. Feedstocks
5.4. Products
6. Future Direction
6.1. Food Production and Manufacture of Goods
6.2. Lactic Acid Fermentation
6.3. Alcohol Fermentation
6.4. Fermentation in Industry
6.5. Fermentation in Biotechnology
6.6. Synthetic Rubber

Biochemistry 113
Thomas Traut, Department of Biochemistry & Biophysics, University of North Carolina at Chapel Hill,
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1. Introduction
1.1 Basic Concepts and Definitions
2. Central Metabolism
2.1. Sugars and Carbohydrates
2.1.1. Problems of Hyperglycemia
2.2. Amino Acids and Proteins
2.3. Fats and Lipids
2.4. Nucleotides
2.5. Ribonucleic Acids (RNAs)
2.6. Modeling Networks in Central Metabolism
2.6.1 Networks in Hepatocytes
2.6.2 Yeast Metabolic Networks
2.6.3 Networks for Drug Metabolism
2.7. Future Research in Metabolism
3. Deoxyribonucleic Acid (DNA)
3.1. General Features of DNA
3.2. Transcription of DNA
3.3. Regulation of Transcription
3.4. Regulatory RNAs
3.5. Duplicated Genes Provide Isozymes
3.6. Gene Regulation
3.6.1. Variable Splicing of the hnRNA
3.6.2. Natural Time Clocks
3.7. Identifying Genes
3.7.1. Probing Blots from Electrophoresis
3.7.2. DNA Fingerprinting
3.7.3. Microarrays
3.8. Future Research in DNA
3.8.1. The Emergence of Introns
3.8.2. Mutations and Cancer
3.8.3. Epigenetic Regulation or Inheritance
4. Proteins and Enzymes
4.1. Post-translational Processing
4.2. The General Limits for Enzymes
4.2.1. Metabolites are Metastable
4.2.2. Enzymes are Specific
4.3. Types of Enzymatic Reactions
4.4. Types of Cofactors for Catalysis
4.5. Regulation of Enzyme Catalysis
4.6. Future Research for Proteins and Enzymes
4.6.1. An Algorithm to Predict the Structure of a Protein From Its Sequence
4.6.2. Completely Define Post-translational Processing
4.6.3. An Algorithm to Predict the Function of a Protein From Its Sequence

©Encyclopedia of Life Support Systems (EOLSS) ci



MEDICAL AND HEALTH SCIENCES

4.6.4. Amyloid Formation
4.7. Novel Catalysts
5. The Origins of Life
5.1. Metabolism First
5.2. The RNA World
5.3. The Protein/Enzyme World

Inorganic Biochemistry 161
Ivano Bertini, University of Florence, Italy

Marco Salomone-Stagni, University of Florence, Italy

Paola Turano, University of Florence, Italy

1. Introduction
2. Historical background
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