
Appendix 1

Glossary of Terms and Abbreviations

(-fetoprotein
Fetal protein that binds to maternal hormones to protect the fetus

(-galactosidase
Enzyme that metabolises galactose

(-glucuronidase
An enzyme located in the gut that hydrolyses conjugated glucuronides

(-linoleic acid
A fatty acid required by the body.  The body is unable to make but can obtain from food.  Deficiency is linked to degenerative diseases including CHD

(-sitosterol
A plant steroid involved in lipid metabolism

16(-hydroxyoestrone
An oestrogen metabolite that activates the oestrogen receptor and causes increased breast cell proliferation. Increased proliferation is associated with an increased risk of breast cancer

17(-hydroxysteroid oxidoreductase I 
An enzyme that converts sex hormones to more potent sex hormones

17(-hydroxysteroid oxidoreductase II
An enzyme that converts sex hormones to less potent sex hormones

2-hydroxyoestrone
An oestrogen metabolite that does not display oestrogenic activity in breast tissue.  This metabolite has been associated with a decreased risk of breast cancer

3(-hydroxysteroid dehydrogenase
An enzyme that converts androstenedione to testosterone

4-hydroxyoestradiol
An oestrogen metabolite implicated in hormone dependent cancer

4-hydroxyoestrone
An oestrogen metabolite.  This metabolite is potentially mutagenic and is implicated in the development of breast cancer

Aberrant crypt foci
Pre-cancerous lesions of the colon

Acceptable Daily Intake (ADI)
Estimate of the amount of a substance in food or drink, expressed on a bodyweight basis (e.g. mg/kg bodyweight), that can be ingested over a lifetime by humans without acceptable risk

Accessory proteins
Proteins that help in the correct assembly of other proteins but are not part of the final structure.  These proteins help other proteins perform their correct in vivo functions

Acetyl group
The chemical group (-COCH3)

Acetylation
Addition of an acetyl group to a molecule

Acetyltransferase
An enzyme that catalyses the transfer of acetyl groups

Activator protein 1
A transcription factor involved in signalling, growth control and apoptosis

Acute
Short-term, in relation to exposure or effect

Acute toxicity
Effects that occur over a short period of time (up to 14 days) immediately following exposure

Adaptor
A short section of DNA used to join DNA fragments

Adenocarcinoma
A form of cancer that involves cells from the lining of the walls of many different organs of the body

Adenoma
A benign epithelial neoplasm

Adenomatous
A benign epithelial tumour (in which the cells form recognisable glandular structures or in which the cells are clearly derived from glandular epithelium)

Adenomatous polyps
Small pre-cancerous growths in the colon

Adenosine triphosphate
A phosphorylated nucleoside of adenine that releases energy in the cell for many metabolic reactions

ADI
See acceptable daily intake

Adipose tissue
Connective tissue specialised to store fat

Adverse effect
Change in morphology, physiology, biochemistry, growth, development or lifespan of an organism which results in impairment of functional capacity or impairment of capacity to compensate for additional stress or increase in susceptibility to the harmful effects of other environmental influences

Aetiology
The science and study of the causes of disease and their mode of operation

AF-1
See transactivation function

Affinity
A measure of the strength of binding of one molecule to another, e.g. of a ligand to a receptor or a substrate to an enzyme

Aglucone
An organic compound combined with the sugar portion of a glucoside

Agonist
A chemical substance capable of combining with a receptor and initiating a cellular response

Alkaline phosphatase
An enzyme present in liver, bone and other tissues.  It catalyses the removal of phosphate groups from organic compounds at alkaline pH. Different forms can occur in normal and malignant tissues. Increased serum concentrations may indicate liver or bone disease or bone formation.  

Amniotic fluid
The fluid that surrounds a developing fetus

Amygdala
A small structure in the brain that lies near the hippocampus.  It is involved in emotional memory.

Anaerobic
Occurring in the absence of molecular oxygen

Androgen
Male sex hormone

Androstenedione
A male sex hormone

Angiogenesis
Formation of new blood vessels

Anhydrosecoisolariciresinol
A lignan found in plants

Anogenital distance
Distance between the anus and the external genitalia, used as a measure of rodent development

Antagonist
Negatively affects the activity of an agonist

Anti-atherogenic
Counteracting degenerative changes in arterial walls

Antibody
Proteins of high molecular weight normally produced by specialised B cells following antigen stimulation.  Antibodies act against the antigen in an immune response

Antitumor properties
Counteracting tumour formation

Antral follicle
An ovarian follicle

Anutrient
A substance in food that does not provide nutrition

AP1
See activator protein 1

APCMin
A mutation (Min) within the mouse APC gene

Apigenin
A flavonoid

Apolipoprotein
A blood protein involved in lipid transport

Apoptosis
Process of programmed cell death associated with normal cell turnover in animals.  Inappropriate apoptosis may be a toxic response under certain circumstances

Apoptotic index
The number of apoptotic cells per 1000 tumour cells

Area under the curve
A mathematical measurement that describes the plasma concentration of a compound over time

Aromatase
An enzyme which converts androgens to oestrogens

Aromatase knockout animals
Animals genetically engineered not to possess aromatase receptors

Arylhydrocarbon
A cyclic compound predominately containing carbon and oxygen

Arylsulfatase
An enzyme that catalyses the removal of sulfate from an aryl compound

Atherogenic diet
A diet that causes degradation of arterial walls

Atherosclerosis
A disease of the arteries in which fat-containing plaques obstruct the flow of blood

Athymic
Having no thyroid gland

Athyreosis
A condition caused by absence of the thyroid gland

ATP
See adenosine triphosphate

Atresia
Degeneration

Atrophy
A decrease in size or wasting away of a body part or tissue

AUC
See area under the curve

Autoimmune disease
A disease caused when an individual produces an immune response against its own tissues

Autonomic nervous system
Part of the nervous system responsible for the control of body functions that are not directed consciously

Autophosphorylation
The addition of a phosphate group to a protein kinase by virtue of its own enzymatic activity

Auxiliary protein
A protein that helps another perform its function

Base pair
Two complementary nucleotide bases joined together by chemical bonds. The two strands of the DNA molecule are held together in the shape of a double by the bonds between base pairs. The base adenine pairs with thymine, and guanine pairs with cytosine.

Baseline
A set of critical observations or data used for comparison or a control

Bax
Bcl-2 associated X protein. A member of Bcl-2 family that can induce apoptosis.  

Bcl-2
B-cell lymphoma 2. A member of the Bcl-2 family of proteins. Known to inhibit apoptosis

Bean curd
See tofu

Bean sprouts
The young shoots of the mung bean. Used as a vegetable in Japanese and Chinese cooking. Sprouts may also come from soya beans

Benign
Not malignant or life-threatening

Benzo[a]pyrene
A carcinogenic polycyclic aromatic hydrocarbon

Bifidobacteria
Bacteria found in the human intestine

Bilateral breast cancer
Cancer affecting both breasts

Bile acids
Acids produced in the liver from cholesterol.  They are stored in the gallbladder and are secreted into the small intestine to aid in the digestion of fats

Biliary
Pertaining to the bile, bile ducts or gall-bladder

Biliary excretion
Elimination of a chemical from the body in the bile

Binding affinity
See affinity

Binding cavity
The place on a receptor where a compound binds

Bioassay
A biological assay, using a living organism or tissue

Bioavailability
A term referring to the proportion of a substance which reaches the systemic circulation unchanged after a particular route of administration

Biochanin A
An isoflavone phytoestrogen

Biomarker
Observable change (not necessarily pathological) in an organism, related to a specific exposure or effect

Biostatistics
Statistical analysis that is used in the biological sciences to aid the interpretation of data

Biosynthesis
The formation of a biological compound

Biotransformation
A series of chemical alterations of a compound which occur within the body

Biphasic
Having two phases

Blood brain barrier
A barrier that limits the passage of substances between the blood and brain tissue

BMC
See bone mineral content

BMD
See bone mineral density

Body mass index
A measure of body fat that is the ratio of the weight (kg) to the square of its height (m)

Bone mineral content
A measurement of bone mass (g)

Bone mineral density
An indication of bone strength (g/cm2)

Brain derived neurotrophic factor (BDNF)
A chemical that promotes survival and normal functioning of cortical neurones

Brassicaceae
A family of plants including cabbage, cauliflower, broccoli and brussel sprouts

Calbindin
An intracellular protein that transports calcium across intestinal epithelial cells

Calretinin
A calcium binding protein

cAMP
See cyclic AMP

Cancer
Synonym for a malignant neoplasm – this is, a tumour  that grows progressively, invades local tissues and spreads to distant sites

Carcinogenesis
The origin, causation and development of tumours. The term applies to benign as well as malignant neoplasm’s and not just to carcinomas 

Carcinoma
Malignant tumour arising from epithelial cells lining, for example, the alimentary, respiratory and urogenital tracts and from epidermis, also from solid viscera such as liver, pancreas, kidneys and some endocrine glands (see also ‘tumour’)

Cardioprotection
Protection of the cardiovascular system from disease

Cardiovascular system
The circulatory system of the heart and blood vessels

Case-control study
(Synonyms – case comparison study, case referent study). A study that starts with the identification of persons with the disease of interest and a suitable control group of persons without the disease

Castration
Removal or destruction of the testes or ovaries using radiation, surgery or drugs

Catalytic
Causing, involving, or relating to catalysis

Cathepsin D
An intracellular protease

Causality
The relationship between cause and effect

Cdk2
See cyclin dependent kinase 2

Cecum
A blind pouch at the beginning of the large intestine into which the ileum opens from one side and which is continuous with the colon

Cell culture
A technique for growing cells under laboratory conditions

Cell Cycle
The sequence of events between mitotic divisions. The cycle is conventionally divided into G0, G1, (G standing for gap), S (synthesis phase during which the DNA is replicated), G2 and M (mitosis)

Cells that will not divide again are considered to be in G0 and the transition from G0 to G1 is thought to commit the cell to completing the cycle and dividing

Cell differentiation
The process of change from one cell type to another

Cell proliferation
The process of cellular multiplication or growth


Small relatively stable geographical areas with a population of between 2,500 and 8,000

Cerebellum
A part of the brain involved in muscle co-ordination and maintaining the body’s equilibrium.

Cerebral cortex
The thin layer of grey matter covering the surface of each cerebral hemisphere.  Responsible for the higher mental functions, general movement, visceral functions and behavioural reactions.

Cerebral ventricle
Ventricles located in the brain

Cervical adenosis
A disease of the cervix

c-fos
Proteins involved in intracellular signalling

CHD
See coronary heart disease

Chemoprevention
Relating to a compound or activity that will protect an organism from disease

Cholesterol
A steroid involved in the formation of cell membranes and transport of fat around the body

Cholinergic
Resembling acetylcholine especially in physiologic action

Chromatid
One of the usually paired and parallel strands of a duplicated chromosome joined by a single centromere

Chronic effect
Consequence which develops slowly and has a long-lasting course (often but not always irreversible)

Chronic exposure
Continued exposures occurring over an extended period of time, or a significant fraction of the life-time of a human or test animal

Chrysin
A dietary flavonoid

CI
See Confidence Interval

c-jun
Proteins involved in intracellular signalling

Clastogen
An agent that produces chromosome breaks and other structural aberrations such as translocation (qv). Clastogens may be viruses or physical agents as well as chemicals. Clastogenic events play an important part in the development of some tumours

Clearance
Volume of blood or plasma, or mass of an organ, effectively cleared of a substance by elimination (metabolism and excretion) in a given time interval

Cmax
Concentration of compound giving maximum response in a biological assay

CMO
Chief Medical Officer

CNS
Central nervous system

Coactivator
Molecule that helps activate a biological response

Cognitive function
Relating to higher mental functions such as memory, attention and language

Cohort
A defined population that continues to exist through time

Cohort study
(Synonyms - follow-up, longitudinal, prospective study).  The method of epidemiological study in which subsets of a defined population can be identified who may be exposed to a factor or factors hypothesised to influence the probability of occurrence of a given disease.  An essential feature of the method is observation of the population for a sufficient number of person-years to generate reliable incidence or mortality rates in the population subsets.  This generally implies study of a large population and/or study for a prolonged period of time.

Collagen
An insoluble fibrous protein found in animals.  It is the chief constituent of connective tissue and the organic substance of bones

Confidence interval
Statistical term denoting the range of values within which there is a specified probability (i.e 95%) of the true result falling

Confounding factors
A variable related to one or more of the variables defined in the study. Confounding factors may mask an actual association or falsely demonstrate an apparent association.

Congenital
Referring to a condition that is present at, and usually before birth, regardless of causation

Congenital hypothyroidism
Hypothyroidism that is present from birth

Conjugated
Joined to another chemical

Consensus ERE
An ERE possessing a symmetrical sequence

Corepressor
Molecule that represses a biological response

Coronal section
A slice or section of the brain made by cutting from side to side

Coronary heart disease
Disease in which fatty deposits accumulate along the innermost layers of the coronary arteries.  The deposits thicken, known as atherosclerosis, which causes narrowing of the arteries and blocks the flow of blood to the heart

Corpus luteum
A mature ovum that has been discharged from the ovary

Cortical bone
Dense bone structure comprising the outer membrane of the bone

Co-transfection
The introduction of two different DNA molecules into a eukaryotic cells

Coumestan
One type of phytoestrogen

Coumestrol
A type of phytoestrogen from the coumestan class 

Craniospinal ganglia
A collection of neurons associated with the spinal cord and cranial nerves

Creatinine
A waste product of protein metabolism that can be measured in the urine

Cross over study
A type of clinical trial in which subjects receive each treatment in a random order.  In this type of study, each patient serves as their own control

Crossover trial
A study comparing the effects of 2 or more treatments in which the subjects, upon completion of one treatment, are switched to another

Cross-sectional study
A population study based on characteristics of a population at one point in time

Cross-talk
Communication between two separate signal transduction pathways in the same cell

Cryptorchidism
A congenital abnormality of the male reproductive system

c-Src
A member of the non-receptor tyrosine kinase proteins

C-terminal domain
A region of the oestrogen receptor that contributes to its transactivation capacity

Cyclic AMP
A cyclic mononucleotide of adenosine responsible for the intracellular mediation of hormonal effects on various cellular processes

Cyclin A
A protein involved in regulating the cell cycle

Cyclin D1
A protein involved in cell division

Cyclin-dependent kinase 2
Involved in regulating the cell cycle

Cyclins
A group of proteins involved in control of the cell cycle

Cyclooxygenase 2 (COX-2)
An enzyme involved in prostaglandin synthesis

Cyst
A closed sac having a distinct membrane and developing abnormally in a body cavity or structure

Cytochrome
Any of a group of electron transporting proteins containing a haem prosthetic group, components of the respiratory and photosynthetic electron transport chains, in which the haem iron exists in an oxidised or reduced state

Cytochrome P450 (CYP)
An extensive family of haem-containing proteins involved in enzymic oxidation of a wide range of endogenous and xenobiotic (qv) substances and their conversion to forms that may be more readily excreted. In some cases, the metabolites produced may be reactive and may have increased toxicity. In other cases, the substances may be natural precursors of hormones (e.g. steroids)

Cytometry
A method of counting cells

Cytoplasm
All the living part of the cell inside the membrane, excluding the nucleus

Cytosol
Component of the cytoplasm excluding membrane bound organelles

Cytosolic
Within the cytosol

Cytotoxic
Toxic to cells

Daidzein
An isoflavone phytoestrogen

Decarboxylation
Loss of a carboxyl (-COOH)

Decidualisation
Process by which cells or tissues go through a period of change to another form

dehydroepiandrostenedione
A male sex hormone

De-iodinase
An enzyme that catalyses the removal of iodine

Dementia
A condition of deteriorated mentality characterised by a marked decline from the individual's former intellectual level

Demethylation
Loss of a methyl (-CH3)

Deoxyribonucleic acid (DNA)
The carrier of genetic information for all living organisms except the group of RNA viruses. Each of the 46 chromosomes in normal human cells consists of 2 strands of DNA containing up to 100, 000 nucleotides, specific sequences of which make up genes (qv). DNA itself is composed of two interwound chains of linked nucleotides (qv)

Dephosphorylation
Removal of phosphate

DHEA sulfate
A weak androgen produced by the adrenal cortex in both males and females

Diastolic blood pressure
The pressure exerted on the walls of the arteries when the heart is in diastole

Diethylstilboestrol
A synthetic oestrogen

Differentiation
Modification of different parts of the body for performance of particular functions

Dimer
A complex of two proteins

Di-phenolic
A compound containing two phenol groups

Distal femoral metaphysis
The section of the femur closest to the knee that is actively growing

DNA binding domain
A section of a receptor containing amino acids responsible for binding to specific sections of DNA

DNA synthesis
The process of making copies of DNA strands using existing strands as a template

Dorsolateral prostate
The back and side area of the prostate

Dose
Total amount of a substance administered to, taken or absorbed by an organism

Double knockout animals
Animals which have been genetically engineered so that they do not express either estrogen receptor

Double-blind
An experimental procedure in which neither the subjects nor the experimenters know the make up of the test and control groups during the experiment

Down-regulation
A decrease in number or activity

E coli
See Escherichia coli

ECmin
The lowest effective concentration of a compound that produces a measurable response

Efficacy
The ability of a substance to elicit a response following binding to a receptor

EGF receptor
Epidermal growth factor receptor. A receptor found on the surface of many cancer cells

Electrophoresis
A procedure which moves suspended particles through a fluid or gel under the action of an electromotive force

Embryo
The developing human individual from the time of implantation to the end of the eighth week after conception

Endemic
Restricted or peculiar to a locality or region

Endocrine disruptor
(synonym – endocrine modulator). A chemical, which can be either naturally occurring or man made, that causes alterations in the hormonal activity of an organism

Endocrine system
A system of glands that secrete a variety of hormones

Endogenous
Within the body

Endometrial thickness
A measure of the thickness of endometrial tissue

Endometriosis
The presence and growth of functioning endometrial tissue in places other than the uterus

Endometrium
Membrane lining the uterus

Endothelial
Of, relating to, or produced from endothelium

Endothelial function
A biological measure of coronary heart disease

Enterodiol
A lignan metabolite

Enterocolitis
Inflammation of the small and large intestines

Enterohepatic circulation
Recycling of a substance by transport through bile via the gut and liver

Enterolactone
A lignan metabolite

Enteropathy
A disease of the gastrointestinal tract

Eosinophilia
An increased number of eosinophils in the circulation

Eosinophils
A type of white blood cell

Epidemiology
Study of the distribution, and in some instances, the causal factors of disease in communities and populations

Epidermal
Of, relating to, or arising from the epidermis

Epidermal growth factor
A polypeptide hormone that stimulates cell proliferation especially of epithelial cells by binding to receptor proteins on the cell surface

Epididymus
A structure at the back of the testes composed mainly of ductules leading from the testis to the vas deferens

Episodic memory
A type of long term memory

Epithelial cells
Cells that make up the epithelium

Epithelium
The tissue covering the outer surface of the body, the mucous membranes and cavities of the body

Equimolar
At the same concentration

Equol
A metabolite of daidzein

Equol excretor
Phytoestrogens can be detected in urine following consumption.  The excretion of equol varies between individuals and those who excrete detectable amounts are known as equol excretors

ER
See oestrogen receptor

ERE
See oestrogen response element

ER-negative
Having no oestrogen receptors

ER-positive
Having oestrogen receptors

Erythrocyte
Red blood cell

Escherichia coli
Common bacterium found in human and mammalian digestive tracts

Ester Bond
A covalent bond formed between a carbon in a carbonyl group and an oxygen in a hydroxyl group

Ethinyloestradiol
Active chemical component of some contraceptive pills

Euthyroid
Having a normally functioning thyroid

FAC
Food Advisory Committee

FACS analysis
Fluorescence Activated Cell Sorter - A technique which separates, classifies and quantifies cells and antibodies

FDA
Food & Drug Administration

Femur
A bone in the leg

Fermented soybeans
See natto

FFQ
See food frequency questionnaire

Flavone
A compound possessing the chemical structure:

[image: image1.wmf]O

O




Flavonoid
A general term referring to a compound of similar structure to or derived from a flavone

Flaxseed
The seeds from the flax plant

Fluorescence
Luminescence caused by absorption of radiation followed by emission in the form of light

Focal adhesion kinase (FAK)
A protein required for cell movement and invasion

Follicle Stimulating Hormone
A hormone (gonadotrophin) secreted by the pituitary gland that promotes sex hormone production in the gonads.

Follicular phase
The first phase of the menstrual cycle.  It lasts from the onset of menses until ovulation

Food frequency questionnaire
A questionnaire used to obtain qualitative descriptive information about usual food consumption patterns

Forestomach
A specialised part of the stomach consisting of two compartments

Formononetin
An isoflavone phytoestrogen

Fos
A transcription factor

Free androgen index
A measure of the total testosterone:SHBG ratio in men

Frontal cortex
A part of the brain. Thought to be where higher level thinking takes place

FSH
See follicle stimulating hormone

G0 phase
Stage of the cell cycle where cells no longer replicate.

G1 phase
Stage in the cell cycle before S-phase that prepares the cell for replication.

G2 phase
Stage in the cell cycle before S-phase that prepares the cell for replication.

Galactosaemia
A rare genetic disorder characterised by the inability to metabolise galactose, often associated with milk intolerance

Gavage
Administration of a liquid via a stomach tube, commonly used as a dosing method in toxicity studies

GC-MS
Gas chromatography coupled with mass spectrometry

Gene
The functional unit of inheritance, a specific sequence of nucleotides along the DNA molecule, forming part of the chromosome (qv)

Gene expression
The process by which the information in the gene is used to create proteins or polypeptides

Gene product
A protein or polypeptide coded for by a gene

Genetic polymorphism
A difference in DNA sequence among individuals, groups, or populations (e.g. a genetic polymorphism might give rise to blue eyes versus brown eyes, or straight hair versus curly hair). Genetic polymorphisms may be the result of chance processes, or may have been induced by external agents (such as viruses or radiation). Changes in DNA sequence, which have been confirmed to be caused by external agents, are generally called ‘mutations’ rather than ‘polymorphisms’

Genetic predisposition
Having a genotype that increases the risk of developing a disease but does not make it certain that it will develop.  Additional factors are required before the disease appears.

Genistein
An isoflavone phytoestrogen

Genome
All the genetic material in the chromosomes of a particular organism; its size is generally given as its total number of base pairs

Genotoxin
Chemical that damages DNA

Genotype
The genetic constitution of an organism

Germ cell
Reproductive cells in the testes

Gestation
The period from the conception of a fetus until birth

Glomerular
Relating to glomerulus, particularly renal glomerulus

Glucose
A sugar

Glucosidase
Enzyme that removes glucose from glucose conjugates

Glucoside
A compound incorporating glucose

Glucuronic acid
A sugar added during metabolism to facilitate excretion of a compound

Glucuronidation
The addition of glucuronic acid to a molecule making it more water-soluble and allowing subsequent elimination

Glucuronosyl transferase
An enzyme that facilitates addition of glucuronic acid to a compound

Glycitein
An isoflavone phytoestrogen

Glycoproteins
Proteins conjugated to carbohydrates

Glycosylation
Addition of sugars to other compounds

GnRH
Gonadotrophin releasing hormone

Goitre
A non-cancerous enlargement of the thyroid gland

Goitrin
A compound found in plants from the Brassicaceae family

Goitrogen
A compound that causes goitre

Gonadectomized
Having the gonads (ovaries or testes) removed

Gonadotrophin
Hormone secreted from the pituitary that stimulates production of sex hormones from the gonads

Gut microflora
Bacteria found in the gut

Gyrase
An enzyme that catalyses the breaking and rejoining of bonds linking nucleotides in DNA to generate DNA helices

Half-life (t 1/2)
Time in which the concentration of a substance will be reduced by half, assuming a first order elimination process

HDL
See high density lipoprotein

Heat shock proteins
Proteins synthesised in response to increased temperature

HeLa cells
A continuously cultured human malignant cell line derived from a cervical carcinoma

Hepatic
Pertaining to the liver

HER-2 (human epidermal growth factor receptor 2)
A protein receptor that is produced in excess amounts in some women with breast cancer

Heterodimer
A complex of two different proteins

High density lipoprotein
A lipoprotein composed of a high proportion of protein with little triglyceride and cholesterol.  HDL is associated with reduced probability of developing atherosclerosis

Hippocampus
A region of the brain involved in spatial orientation, the functioning of the limbic system. It is also involved in the establishment of memory patterns

Histology
Study of cells under the microscope

Homeobox
A conserved DNA sequence that codes for a protein involved in binding to DNA

Homeostasis
Maintenance of a normal body state

Homodimer
A complex of two molecules of the same protein

Homologous
Corresponding or alike in certain critical attributes

Hormone
A molecule secreted into the blood and is carried to specific target cells/organs to produce a specific physiological response

Hormone replacement therapy (HRT)
The administration of oestrogen to women with reduced levels of the hormone following the menopause or surgical removal of the ovaries

Hot flushes
A symptom associated with the menopause in which there is a sudden flow of heat to the skin, usually the face

HPLC–UV
High performance liquid chromatography coupled with ultra violet detection

HRT
See hormone replacement therapy

Hydrolysis
A chemical reaction involving water

Hydrophilic
Water attracting or attracted to water

Hydrophobic
Water repelling or repelling water

Hydroxylation
Addition of hydroxyl group (-OH) to a compound

Hydroxysteroid dehydrogenase
An enzyme that catalyses the conversion of testosterone to androstenedione and vice versa

Hydroxysteroid reductase
Enzymes involved in the interconversion of oestradiol to esterone

Hypercholesterolaemia
A condition associated with heart disease, in which abnormally high concentrations of cholesterol are present in the bloodstream

Hyperlipidemia
An abnormally high amount of lipid (fat) in the circulating blood

Hyperplasia
An increase in the size of an organ or tissue due to an increase in the number of cells

Hypertension
High blood pressure

Hypocholesterolemia
The presence of reduced cholesterol in the bloodstream

Hypoestrogenic symptoms
See menopausal symptoms

Hypogonadism
Functional deficiency of the gonads

Hypolipidaemic
A reduction of lipids in the blood plasma

Hypophysectomy
Removal of the pituitary gland

Hypospadias
A congenital abnormality of the male reproductive system

Hypothalamus
A region of the brain that secretes hormones and regulates other endocrine glands

Hypothyroidism
Reduced activity of the thyroid gland

Idfa
Infant Dietetic Foods Association

Idiopathic
Denoting a disease or condition for which the cause is not known

IGF-1
Insulin-like growth factor 1. A hormone involved in muscle growth.  It is produced in response to exercise and necessary for normal physiological function.  An excess of IGF-1 may be associated with an increased risk of breast or prostate cancer

IGFBP3
Insulin growth factor binding protein 3. The major carrier for IGF-1 in human serum. 

Immunoassay
Use of antibodies as an detect and measure the concentrations of an analyte

Immunocytochemical staining
A technique used to locate subcellular structures.  A dense substance is coated with a immunoglobulin that will bind to the protein of interest allowing it to be detected using electron microscopy

Immunohistochemical
Technique that uses antibodies as a means of detecting molecules in tissues

Immunosuppressive
Causing or characterised by immunosuppression

In situ hybridisation
Use of a DNA or RNA probe to detect the presence of the complementary DNA sequence in cloned bacterial or cultured eukaryotic cells

In utero
Within the uterus

In vitro
Using biological material outside the living animal

In vivo
A Latin term used to describe effects in living animals

IC50
The concentration of a chemical estimated to cause inhibition of a biological endpoint by 50%

Inhibin
A hormone that supresses the release of gonadotrophins from the pituitary

Inhibitory κB (IκB)
The inhibitory subunit of NF-κB.  Removal of IκB activates NF-κB

Inoculation
Injection of living or mildly infective pathogen followed by a mild, non-fatal infection resulting in immunity to more virulent forms of the pathogen

Intelligence Quotient (IQ)
A number which shows how a person’s intelligence compares with the average

Intervention study
An epidemiological study in which the experimenter allocates the participants to either an experimental or control group and compares the outcome

Intraperitoneal
Within the abdominal cavity

Invasive cancer
See metastasis

Inverse association
An association in which as one variable increases the other decreases

Ion exchange chromatography
A form of liquid chromatography that uses ion-exchange resins to separate atomic or molecular ions based on their interaction with the resin

Ipriflavone
A synthetic drug for the treatment of osteoporosis

Iso-caloric
Containing the same level of calorific value

Isoenzyme
A physically distinct form of a given enzyme

Isoflavone
A compound with a 3-phenyl-4H-1-benzopyran-4-one chemical structure:
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Isoflavonoid
A general term referring to a compound of similar structure to or derived from an isoflavone.

Isoforms
Proteins from the same gene that have different amino acid sequences

Isolariciresinol
A lignan phytoestrogen

Isotopic labelling
Replacement of an atom with a different isotope

Isoxanthhumol
A prenylated flavonoid phytoestrogen

IκB
See inhibitory κB

Jun
A transcription factor

Ki67
A marker of cell proliferation

Kinase
An enzyme that transfers a phosphate group between ATP and another molecule

Knockout animals
Genetically engineered animals in which one or more genes, usually present and active in the normal animal, are absent or inactive

Lactase deficiency
Lack of the enzyme lactase

Lactation
A period of milk production in the female

Lactoferrin
Protein involved in iron transfer

Lacto-vegetarian
A person who does not eat meat, meat products or eggs

Lariciresinol
A lignan phytoestrogen

Latency
The interval between a stimulus and a response

LBD
Ligand binding domain

LC-MS
Liquid chromatography coupled to mass spectroscopy

LD50
The dose of a toxic compound that causes death in 50% of a group of experimental animals to which it is administered. It can be used to assess the acute toxicity of a compound, but is being superseded by more refined methods

LDL receptor
Controls the supply of intracellular cholesterol via endocytosis

LDLC
See low density lipoprotein cholesterol

Leiomyoma (CHK)
Benign tumour of the smooth muscle

Leucocytes
White blood cells

Leukaemia
A group of neoplastic disorders (see tumour) affecting blood-forming elements in the bone marrow, characterised by uncontrolled proliferation and disordered differentiation or maturation.  Examples include the lymphocytic leukaemias which develop from lymphoid cells and the myeloid leukaemias which are derived from myeloid cells (producing red blood cells, mainly in the bone marrow)

Leydig cell
A cell type in the testis that produced testosterone

LH
Lutenising hormone

Ligand
A molecule which binds to a receptor

Ligand binding domain
The part of the receptor to which the ligand binds

Lignan
A compound with a 2,3 substituted 1,4-dibenzylbutane chemical structure

Linseed
The seeds of flax from which linseed oil is obtained

Lipoprotein
A complex of protein and lipids

Lipoprotein (a)
One of a family of lipoproteins

Locomotor activity
Movement of the body

Longitudinal study
A study in which the same group of people are observed at intervals over a long period of time

Lordosis behaviour
A posture adopted by female animals in oestrus in the presence of a male

Low density lipoprotein cholesterol (LDLC)
A lipoprotein in plasma composed of a moderate proportion of protein with little triglyceride and a high proportion of cholesterol.  LDLC is associated with an increased probability of developing atherosclerosis

Luciferase reporter gene
A gene that encodes an easily assayed product (e.g. CAT) that is coupled to the sequence of another gene introduced into cells. The reporter gene can then be used to see which factors activate response elements in the upstream region of the gene of interest. 

Lumbar spine
Lower back

Lumbar vertebrae
Bones of the lower back region

Luminal
Within the lumen

Luteal cells
Cells of the corpus luteum

Luteal phase
The postovulatory phase of the menstrual cycle.

Luteinising hormone (LH)
A hormone (gonadotrophin) secreted by the pituitary that promotes sex hormone production in the gonads.

Luteolin
A plant derived yellow dyestuff

Leucocyte
White blood cell

Lymphocyte
A type of white blood cell that plays central roles in adaptive immune responses

Lymphoid
Of, relating to, or being a tissue containing lymphocytes

Macrobiotic diet
A diet based on the principles of yin and yang and comprising mainly brown rice, whole grains and vegetables.

Malignancy
See tumour

Malonyl group
Chemical group (HOOCH2COO-)

Malonylation
The addition of malonyl group to a molecule

Mammographic density
Breast tissue that has many glands close together.  The level of mammographic (breast) density is highly associated with breast cancer risk

MAPK
A family of enzymes that are involved in cell signalling.

Matairesinol
A lignan phytoestrogen

MaxI
Concentration of a compound that gives rise to maximum induction in a biological assay

MCF-7
Cell line derived from a human breast tumour

Median basal hypothalamic and preoptic area (MBH-POA)
Specific regions within the hypothalamus

Melanoma
A malignant skin tumour

Menarche
Onset of first menstruation

Menopause
Cessation of menstruation and ovulation

Menstrual cycle
The process of ovulation and menstruation

Messenger RNA (mRNA)
The DNA of a gene is transcribed (see transcription) into mRNA molecules, which then serve as a template for the synthesis of proteins

Meta-analysis
In the context of epidemiology, a statistical analysis of the results from independent studies, which aims to produce a single estimate of an effect

Metabolism
Chemical modification of a compound by enzymes within the body, for example by reactions such as hydroxylation (see cytochrome P450), epoxidation or conjugation. Metabolism may result in activation, inactivation, accumulation or excretion of the compound

Metabolite
Product formed by metabolism of a compound

Metastasis
The process whereby malignant cells become detached from the primary tumour mass, disseminate (mainly in the blood stream or in lymph vessels) and 'seed out' in distant sites where they form secondary or metastatic tumours.  Such tumours tend to develop at specific sites and their anatomical distribution is often characteristic; it is non-random.  The capacity to metastasise is the single most important feature of malignant tumours (see tumour)

Methionine
An amino acid

Methylation
The addition of a methyl group (-CH3) to a molecule

Micronuclei
Isolated or broken chromosome fragments which are not expelled when the nucleus is lost during cell division, but remain in the body of the cell forming micronuclei.  Centromere positive micronuclei contain DNA and/or protein material derived from the centromere.  The presence of centromere positive micronuclei following exposure to chemicals can be used to evaluate the aneugenic potential of chemicals.

Micronucleus test
See Micronuclei

Microsomal enzyme
Enzymes found in the endoplasmic reticulum

Microsomes
The smallest size particles spun down from cell homogenates in the ultracentifuge, including broken parts of other fractions

Migrant studies
The epidemiological study of populations that have moved geographical location.

Miso
Miso is a steamed soybean product. 

Mitogen
A stimulus which provokes cell division in somatic cells

Mitosis
The type of cell division which occurs in somatic cells when they proliferate.  Each daughter cells has the same complement of chromosomes as the parent cells

Moiety
One of the portions into which something is, or can be, divided

Monomer
A molecule consisting of a single unit

Mono-phenolic
A chemical structure containing one phenol group

MRC
Medical Research Council

mRNA
Single stranded RNA molecule that specifies the amino acid sequence required for protein synthesis

MS/MS
Mass spectrometers used in series to undertake structural characterisation of an analyte

Mucosal
Regarding the mucosa or mucous membranes, consisting of epithelium (qv) containing glands secreting mucus, with underlying layers of connective tissue and muscle

Multivariate analysis
Statistical analysis that allows simultaneous study of two or more dependent variables. 

Mutagens
Compounds capable of causing a change in DNA sequence

Mycoestrogens
Oestrogenic compounds produced by fungi

Myelomonocytic leukaemia
Cancer of the bone marrow and white blood cells

Natto
Food made by fermenting cooked whole soybeans and fried tofu soybean

Natural killer cell
A type of leucocyte that can recognise and kill virally infected and malignant cells

Neonatal
The first four weeks of life in humans

Neoplasm
See tumor

Neoplastic
Abnormal cells, the growth of which is more rapid than that of other cells

Neurodegeneration
A loss of nerve cells

Neurodegenerative
Relating to or characterised by degeneration of nervous tissue

Neuron
A type of nerve cell

Neuroprotective factors
Compounds intended to prevent damage to the central nervous system

Neutrotrophic factor
A protein that promotes nerve cell growth and survival

Nipple aspirate
Fluid from the mammary gland nipple

No observed adverse effect level (NOAEL)
The highest administered dose at which no adverse  effect has been observed

Normocholesterolemic
To possess physiological normal cholesterol concentrations

Normotensive
Normal blood pressure, tension and tone

Normoxic
At atmospheric pressure

Northern blot
A technique in molecular biology used to determine mRNA expression

N-telopeptide
Portions of amino acid sequence of a protein that are removed in maturation

Nucleotide
The ‘building block’ of nucleic acids, such as the DNA molecule. A nucleotide consists of one of four bases; adenine, guanine, cytosine, or thymine attached to a phosphate-sugar group. In DNA the sugar group is deoxyribose, while in RNA (a DNA-related molecule which helps to translate genetic information into proteins), the sugar group is ribose, and the base uracil substitutes for thymine. Each group of three nucleotides in a gene is known as a codon. A nucleic acid is a long chain of nucleotides joined together, and therefore is sometimes referred to as a polynucleotide

Observational study
Describing the design of a scientific study

Odds ratio
A figure intended to provide a comparison of the presence of a risk factor for disease in a sample of diseased subjects and non diseased controls

Oedema
A swelling of tissue through an increase in its fluid volume

Oestradiol
A female sex hormone

Oestradiol benzoate
A synthetic analogue of oestradiol

Oestriol
A female sex hormone

Oestrogen
Sex hormone or other substance capable of developing and maintaining female characteristics of the body

Oestrogen receptors
A protein that binds oestrogen and oestrogen like compounds and mediates subsequent cell response

Oestrogen response element
A DNA sequence in the promoter region of an oestrogen receptor responsive gene that is recognised by and binds to the DNA-binding domain of oestrogen receptors.

Oestrogenicity
Potency of an oestrogen

Oestrone
A female sex hormone

Oestrus cycle
Periodic sexual impulse of some animals

Olfactory bulb
Structure in the central nervous system involved in the sense of smell

Omnivorous
To eat both animal and plant matter

Oncogene
A gene carried by a tumour virus or cancer cell which is solely or partly responsible for tumorigenesis

Ononin
Isoflavone found in plants

Ontogeny
The history of development and growth of an individual from the fertilised egg to maturity

Open field activity
Exercise to study animal behaviour

Organogenesis
The formation of organs

Osteoblast
A bone forming cell that secretes the bone matrix

Osteocalcin
Polypeptide produced by osteoblasts involved in the formation of bone

Osteoclasts
Cells involved in the degradation of bone.

Osteopenia
Loss of bone

Osteoporosis
Loss of bony tissue, resulting in bones that are brittle and liable to fracture

Ovary
Female reproductive organs where eggs are developed

Ovariectomy
Removal of the ovaries

Oviduct
A duct that releases eggs from the ovary

Ovulation
The release of a mature oocyte from the ovary

Ovum
A female reproductive cell that once fertilised develops into an egg

Palpitations
Irregular or forceful beating of the heart

Paracrine factors
Chemicals involved in communication between cells

Pathogenesis
The biological mechanisms underlying the clinical manifestation of disease

Pathophysiology
Study of the disease due to the disturbance of the systems of the body

PCR
Polymerase Chain Reaction. A method for detection of nucleic acids by greatly amplifying the number of specific sequences of DNA

Perimenopausal
The period of time before, during and after the menopause

Perinatal
The period of time before, during and after birth

Pharmacokinetics
How a chemical interacts with the body in terms of absorption, distribution, metabolism, and excretion

Phenol
A hydroxyl aromatic hydrocarbon

Phenotype
The visible properties of an organism

Phosphorylation
Addition of a phosphate group to a molecule

Physiological
Of or relating to physiology

Phytochemical
A chemical derived from a plant

Phytoestrogen
A phytoestrogen may be defined as any plant substance or metabolite that induces biological responses in vertebrates and can mimic or modulate the actions of endogenous oestrogens usually by binding to oestrogen receptors

Phytosterols
Compounds naturally produced by plants with similar structure to steroids

Pituitary gland
A gland at the base of the brain that produces hormones

Placebo
An inert substance used in experiments testing the efficacy of another substance

Placental transfer
The movement of a compound from the peripheral blood to the placenta.

Plasma
The fluid portion of blood free from red blood cells

Platelets
Blood cells involved in blood clotting

Polyclonal antibody
Antibodies derived from a number of lymphocytes

Polymorphism
The existence of variation of a genetic characteristic in a population

Polyp
A small growth on a membrane

Post pubertal
After puberty

Postmenopausal
After the menopause

Postnatal
Occurring after birth

Postnatal day (PND)
Day following birth

Postpartum
Occurring after birth

Post-transcriptional
Occurring after genetic transcription

Potency
Ability of a ligand to elicit a response which is determined by its binding affinity and efficacy

Pre-implantation
The period between fertilisation and implantation

Premature thelarche
Premature breast development

Premenopausal
Before the menopause

Pre-neoplastic lesions
Abnormal cell growth that may lead to a benign or  malignant tumour

Prenylated flavonoid
A phytoestrogen of flavonoid structure and including a prenyl group

6-Prenylnarigenin
A prenylated flavonoid phytoestrogen

8-Prenylnaringenin
A prenylated flavonoid phytoestrogen

Preputial separation
Separation of the covering skin of the penis

Progesterone
A female sex hormone

Progestin
A female sex hormone

Prolactin
A hormone secreted by the anterior pituitary to stimulate the production of milk in mammals

Proliferative index
A measure of the number of dividing cells in a tissue or in culture

Promoter
A site on DNA to which RNA polymerase will bind and initiate transcription

Prospective study
A method of epidemiological study in which a defined population is identified and then followed up over time with ascertainment of exposures and/or subsequent disease or mortality

Prostaglandins
Any of several fatty acids that have a variety of hormone-like actions

Prostate gland
A male gland that that produces seminal fluid

Prostate seminal vesicle
Areas in the prostate gland that produce seminal fluid

Prostate specific antigen
An antigen made by the prostate gland and found in the blood that may indicate prostate cancer

Prostatic fluid
A fluid produced by the prostate that forms part of semen

Prostatic hypertrophy
An increase in prostate size

Proteases
Enzymes which break down proteins

Protein hydrolysate formula
An infant formula based on cow’s milk protein that has been broken down into smaller pieces which are easier to digest and less likely to cause allergic symptoms

Protein tyrosine kinases
Enzymes which phosphorylate specific tyrosine residues on proteins

Proto-oncogenes
Normal cell genes involved in the regulation of the cell cycle

Proximal radius
Relating to part of the forearm

pS2
An oestrogen-induced protein.  pS2 is used as a marker of functioning ER status in breast cancer

PSA
See prostate specific antigen

Pulmonary
Of the Lung

Quartile
One fourth of the total number

Quercitin
One type of phytoestrogen

Quintile
One fifth of the total number

Raloxifene
Synthetic anti-oestrogen

Ras
An oncogene involved in signal transduction and gene transcription and capable of causing cancer

Recall bias
A systematic error due to differences in accuracy or completeness of recall to memory of past events or experiences. This can effect epidemiological studies

Receptor
Proteins that bind ligands to initiate a change in the working of a cell

Receptor subtypes
Receptors activated by similar ligands but which have sufficient differences in their pharmacological response or molecular structure to justify being classified separately

5(-reductase
A enzyme involved in the synthesis of testosterone

Regression analysis
The relationship between two variables, which estimates the average increase in one variable that is associated with a change of size of one unit in the other variable

Relative risk
The proportion of diseased people amongst those exposed to the relevant risk factor divided by the proportion of diseased people amongst those not exposed to the risk factor. This should be used in cohort studies where those with and without disease are followed to observe which individuals become diseased.

Resorption
Loss of a substance through physiologic or pathologic means

Reticuloendotheliual system
A system in the body that defends against infection and disposes of cell breakdown products

Retrospective study
A study in which people are enrolled and then have their history of risks, infections or disease determined.

RT-PCR
Reverse-transcriptase polymerase chain reaction. PCR utilising reverse transcriptase (RT), an enzyme that catalyses the synthesis of cDNA from an RNA template

Running wheel activity
A experimental method used to examine behaviour

Secoisolariciresinol
A lignan phytoestrogen

Semen
Fluid which contains sperm

Seminal vesicles
Small glands located near the prostate that produce seminal fluid which form part of semen

Seminiferous tubule lumen
The cavity in the testis where sperm cells are formed

Sensorimotor function
A nerve conveying both sensory and motor signals

Serine
An amino acid

Sertoli cell
Cells in the testes that support sperm production

Serum
The fluid that separates from clotted blood or blood plasma that is allowed to stand

Sex hormone binding globulin 
A hepatic glycoprotein which binds endogenous sex hormones in plasma to reduce the concentration of the active (unbound) hormone

Sex hormones
Steroid hormones that control sexual development, including androgens and oestrogens

Sexual differentiation
The process a fetus undergoes to become either female or male.

Sexually dimorphic nucleus
An area in the medial preoptic area of the forebrain.  It is larger in males than females

SHBG
See sex hormone binding globulin

Signal transduction
The process whereby a extracellular signal is transmitted across the plasma membrane of a cell to activate the intracellular biochemical pathways that lead to the cell’s response

Solubility
The extent to which one substance dissolves into another

Solvent
A liquid that dissolves another substance or substances to form a solution

Soy
derived from the soybean; also referred to as ‘soya’

Soybean
The edible seed of Glycine max, a dicotyledonous plant of the legume family native to Asia

Sperm 
A reproductive cell produced by males.

Spermatid
An intermediate cell type formed during spermatogenesis

Spermatogenesis
The production of sperm.

Spermatozoa
Mature male germ cells

S-phase
Stage of the cell cycle where the cell synthesises DNA prior to mitosis.

Splenic
Of or relating to the spleen

Spliced isoform
A sequence of mRNA which may change to produce a different gene product.

Squamous metaplasia
An alteration of plate-like cells

Src
A protein involved in intracellular signalling

Stem cell
A type of cell from which specific tissue type cells are produced

Steroid
One of a group of compounds with a common structure.  The naturally occurring steroids include the male and female sex hormones.  Synthetic steroids have been produced for therapeutic purposes

Steroid hormone receptors
A family of cellular receptors

Steroidogenesis
Production of steroids

Subcutaneous injection
Injection of a compound under the skin

Sulfatase
An enzyme that catalyses the removal of sulfate

Sulfotransferases
An enzyme that catalyses the addition of sulfate to a compound

SULT1A1
Sulfotransferases convert the unconjugated form of oestrone to oestrone sulfate

SULT1A2
Sulfotransferases convert the unconjugated form of oestrone to oestrone sulfate

SV40
Symbol for simian vacuolating virus No. 40.

Synergism
Interaction of one agent with another to produce increased activity, which is greater than the sum of the effects of the two agents separately

Systemic arterial compliance
A measure of the elasticity of the arterial wall

Systolic blood pressure
The pressure exerted on the walls of the arteries during the contraction phase of the heart.

T3
See Tri-iodothyronine

T4
See Thyroxine,

Tamoxifen
Synthetic anti-oestrogen used in the management of breast cancer

T-cells
Any of several lymphocytes that differentiate in the thymus

TEBs
Terminal End Buds present in the mammary gland

Teleosts
Type of fish

Tempeh
Cake made by fermenting soybeans with rice or millet

Terminal end buds
Specialised structures at the end of growing ducts in breast tissue.  They are sites of intensive cell proliferation

Tertile
One third of the total number

Testes
Male reproductive organs which produce sperm and male sex hormones

Testosterone
A male sex hormone

Textured vegetable protein (TVP)
A meat-like substance used to boost the nutritional content of meals.  TVP usually contains defatted soy flour

Threonine
An amino acid

Thymic
Of or relating to the thymus

Thyroglobulin (TG)
A protein in the thyroid gland from which the thyroid hormones (thyroxine and tri-iodotyrosine) are synthesised

Thyroid binding globulin
A plasma protein involved in binding thyroid hormone

Thyroid gland
An endocrine gland involved in the regulation of metabolism

Thyroxine (T4)
One of the hormones synthesised and secreted by the thyroid gland

Tofu (soybean curd)
A foodstuff obtained by the coagulation of fresh soymilk

Tolerable daily intake (TDI)
Regulatory value equivalent to the acceptable daily intake (ADI)

Topoisomerase
An enzyme that reduces supercoiling in DNA by breaking and rejoining the two strands of the DNA molecule either simultaneously or separately

Toxicodynamics
The interaction of a chemical with its site of toxic action

Toxicokinetics
The fate of chemicals in the body, including a mathematical account of their absorption, distribution, metabolism and excretion

TRAMP
Transgenic adenocarcinoma in mouse prostate. Transgenic animal model of prostate cancer.

Transactivation
Stimulation of transcription by factors binding to DNA and activating adjacent proteins

Transcription
Synthesis of mRNA from DNA

Transcription factor
A protein involved in the transcription of genes

Transfection
The incorporation of exogenous DNA into a cell

Transgenic
Any animal into which cloned genetic material has been transferred

Translocation
The transfer of cellular components to different positions

Translocator
A membrane protein controlling the transfer of a substance across a cell membrane

Triacylglycerol
Glycerol esterified at three hydroxyl groups by a fatty acid

Triglycerides
The form in which fats are stored in the body

Tri-iodotyrosine (T3)
One of the hormones both synthesised by the thyroid gland and produced as a metabolite of tetra-iodotyrosine (T4)

TRPM2
Testosterone repressed prostate message 2. A gene involved in apoptosis

TSH
Thyroid stimulating hormone

Tumorigenesis
The development of tumour

Tumour
An abnormal mass of tissue that results from excessive cell division that is uncontrolled and progressive

Tumour T-antigen
Proteins coded by viral genes that are expressed early in the replication cycle.

TVP
See textured vegetable protein

Tyrosine
An amino acid

Ulna
One of the bones that comprise the forearm, below the elbow

Unconjugated
Not chemically conjugated

Unopposed oestrogen therapy
HRT products containing only oestrogen

Uterine adenocarinoma
A cancer that involves cells in the lining of the uterus

Uterine artery pulsatility index


Uterotrophic assay
Biological assay used to measure oestrogenic activity, in which the ability of chemicals to stimulate uterine growth is monitored

Vaginal adenocarinoma
A cancer that involves cells in the lining of the vagina

Vaginal canalisation
Formation of channels in the vagina during fetal development

Vaginal cornification
Formation of keritin in cells of the vagina

Vaginal epithelium
Cells covering the surfaces of the vagina

Vasculature
Blood vessels

Vasodilatory
Relating to, inducing, or initiating vasodilation

Vasorelaxation
Relaxation of blood vessels

Vegan
A person who consumes no animal products

Vegetarian
A person living on a diet of grains pulses, nuts, seeds, vegetables and fruits with or without the use of dairy products and eggs.  A vegetarian does not eat meat, poultry, game fish, shellfish or crustacea and avoids all animal by-products. In addition, a lacto-vegetarian does not eat eggs

Veno-occlusive diease
A disease in which blood vessels in the liver become swollen and clogged

Ventral prostate
Part of the prostate gland

Vertebrate
Organisms characterised by the possession of a well formed bony or cartilaginous vertebral column or backbone enclosing the spinal cord

Very Low Density Lipoprotein (VLDL)
A plasma lipoprotein produced primarily by the liver

Vitellogenin
A protein synthesised in hepatocytes following oestrogen stimulation

Vulvar carinoma
Cancer of the external female genitalia

Westernisation
Describes the adoption of a lifestyle typically seen in USA and Europe

Whey
Watery liquid left when milk forms curds

WHO
World Health Organisation

Xanthohumol
A prenylated flavonoid phytoestrogen

Xenobiotic
A foreign chemical not normally found in the body

Xenoestrogen
A compound with oestrogenic properties not normally found in the body

Zearalanol
A mycoestrogen

Zearalenone
A mycoestrogen

Zinc finger
A protein structure that binds zinc, often found in proteins that bind to DNA

Units of measurement

mg
1 milligram (10 -3 grams or 0.001 grams)

µg
1 microgram (10 -6 grams or 0.000,001 grams)

ng
1 nanogram (10 -9 grams or 0.000,000,001 grams)

pg
1 picogram (10 -12 grams or 0.000,000,000,001 grams)

mol
1 mole = 6.023 X 1023.

The same number of atoms in 12 g of 12C

µM
1 micromolar (10 –6 moles or 0.000,001 moles)

nM
1 nanomolar (1 nanomole (10 -9 moles or 0.000,000,001 moles)

pM
1 picomolar (10 –12 moles or 0.000,000, 000, 001 moles)

mU
MilliUnits, of enzyme activity, expressed in terms of the turnover of the appropriate substrate of the enzyme

ppb
parts per billion (1 part in a thousand million)

ppm
parts per million

w/w
Weight/weight, the weight of compound added to a specific weight of feed.Weight/weight, to indicate that measures of volume are used in the preparati
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04/07/00
Weston A Price Foundation, USA
· Article from The Third International Soy symposium (November 1999) – Tragedy and Hype

· Leaflet - Wise Traditions in Food, Farming and the Healing Arts

12/07/00
Dr M Fitzpatrick, New Zealand
· Food Commission Briefing Paper - Soya Infant Formula: The Health concerns and addendum by and Dr M Fitzpatrick Ms S Dibb (1998)

· Article for the Weston A Price Foundation - Soy Isoflavones: Panacea or Poison? by Dr M Fitzpatrick

24/7/00
Mr RF James, New Zealand
Letter and printed articles:

· Correspondence from Dr CR Sirtori to the Lancet (March 2000) – Dubious benefits and potential risk of soy phytoestrogens

· Correspondence from Dr’s Doerge and Sheehan (February 1999) – Scientists protest soy approval

· Article in Food Labelling and Nutrition News (March 1999) – Proposed soy protein/CHD health claim criticized by FDA’s toxicology center

Three abstracts from The Third International Soy symposium (November 1999):

· Genistein toxicity from dietary exposure from early pregnancy through puberty (Sheehan et al)

· Long term adverse effects after developmental exposure to genistein (Newbold et al)

· Association of high midlife tofu consumption with accelerated brain aging (White L)

Abstract from the British Journal of Urology International (January 2000):

· Vegetarian diet in pregnancy linked to birth defect

04/08/00
Dr D Doerge and Dr D Sheehan, National Center for Toxicological Research, USA
Article: Scientists protest soy approval (February 1999).  Published on ABC News website

Date Received
Received From
Submission Contents

07/08/00
Dr SR Milligan
King’s College, London
Research proposals:

· The effect of phytoestrogens and flavonoids on membrane transport mechanisms

· The development of time-resolved fluorescence immunoassays for the measurement of hop phytoestrogens in biological fluids and tissues

07/08/00
Mr RF James, 

New Zealand
Letter and various printed articles:

· Fractionation and characterization of alcohol extractables associated with soybean proteins.  Non protein components (J Agr Food Chem, Nash et al, 1967)

· US Department of Commerce - Scientific literature reviews on generally recognised as safe (GRAS) food ingredients – soybean protein-isolated (1974)

· Evaluation of the health aspects of soy protein isolates as food ingredients – prepared by the Select Committee of GRASD Substances (1979)

· CODEX general guidelines for the utilization of vegetable protein products (VPP) in foods – CAC/GL 4-1989

· Biological effects of a diet of soy protein rich in isoflavones on the menstrual cycle of premenopausal women (Am J Clin Nutr, Cassidy et al, 1994)

· Anti-thyroid isoflavones from soybean (Biochem Pharmacol, Divi et al, 1997)

· Frequency and characteristics of silent dementia among elderly Japanese-American men (JAMA, Ross et al, 1997)

· Article from the Honolulu Star-Bulletin (1999) – Too much TOFU induces ‘brain aging’, study shows

· Genotoxicity of estrogens (Z Leb Unt Forsch A, Metzler et al, 1998)

Date Received
Received From
Submission Contents

07/08/00
Mr RF James, New Zealand - continued
· Induction of micronuclei, DNA strand breaks and HPRT mutations in cultured Chinese hamster V79 cells by the phytoestrogen coumoestrol (Fd Chem Toxicol, Kulling et al, 1997)

· A maternal vegetarian diet in pregnancy is associated with hypospadias (BJU International, North et al, 2000)

· Dietary estrogens stimulate human breast cells to enter the cell cycle (EHP, Dees et al, 1997)

· Phytoestrogen interaction with estrogen receptors in human breast cancer cells (Endocrinology, Martin et al, 1978)

· Exposure of infants to phyto-oestrogens from soy-based infant formula (Lancet, Setchell et al, 1997)

· Article from Food Labelling and Nutrition News – Proposed soy protein/CHD health claim criticized by FDA’s toxicology letter (March 1999)

· Correspondence from Dr CR Sirtori to the Lancet (March 2000) – Dubious benefits and potential risk of soy phytoestrogens

· Premature thelarche in Puerto Rico (AJDC, Feni-Titulaer et al, 1986)

· Soybeans and related products: an investigation into their toxic effects – by Dr MG Fitzpatrick (March 1994)

Date Received
Received From
Submission Contents

11/8/00
Novogen Limited, UK
Background information and a number of articles:

· Effect of dietary components, including lignans and phtoestrogens on enterohepatic circulation and liver metabolism of estrogens and on sex hormone binding globulin (SHBG) (J Ster Biochem, H Adlercreutz et al, 1987)

· The effect of isoflavone phytoestrogens in relieving hot flushes in Peruvian postmenopausal women (9th International Menopause Society World Congress on Menopause, Japan, Jeri et al, 1999, abstract)

· The effects of isoflavones derived from red clover on vasomotor symptoms and endometrial thickness (9th International Menopause Society World Congress on Menopause, Japan, Nachtigall et al, 1999)

· Randomised placebo-controlled trial of an isoflavone supplement and menopausal symptoms in women (Climacteric, Baber et al, 1999)

· The effect of Promensil™, an isoflavone extract on menopausal symptoms (Climacteric, Knight et al, 1999)

· Isoflavones from red Clover improve systematic arterial compliance but not plasma lipids in menopausal women (J Clin Endocrinol Metab, Nestel et al, 1999)

· The effects of Isoflavone phytoestrogens on bone; preliminary results from a large randomised controlled trial (ENDO 2000 The Endocrine Society 82nd annual meeting, Atkinson et al, 2000)

· The effect of an isoflavone dietary supplement (Rimostil™) on serum lipids, forearm bone density and endometrial thickness in post-menopausal women (10th annual meeting of the North American Menopause Society, New York, Baber et al, 1999)

· The effect of supplementation with isoflavones on plasma lipids and oxidisability of low density lipoprotein in pre-menopausal women (Atherosclerosis, Samman et al, 1999)

· A double-blind randomised controlled trial of isoflavones in the treatment of cyclical mastalgia (Med J Aust, Ingram D et al, 2000)

Date Received
Received From
Submission Contents

11/08/00
Novogen, UK - continued
· Acute and chronic Pharmacokinetics of an extract of isoflavanones from red clover (Novogen Ltd, Howes JB et al)

· Hormone replacement. Risk-benefit relation differs between populations and individuals (BMJ, Khaw KT, 1998)

14/08/00
Protein Technologies International (UK) Ltd
Letter and various published papers:

· Genistein suppresses mammary cancer (Carcinogenesis, Lamartiniere et al, 1995)

· Neonatal genistein chemoprevents mammary cancer (PSEBM, Lamartiniere et al, 1995)

· Xenoestrogens alter mammary gland differentiation and cell proliferation in the rat (EHP, Brown et al, 1995)

· Protection against breast cancer with genistein: a component of soy (Am J Clin Nutr, Lamartiniere CA, 2000)

· Isoflavones, soy-based infant formulas, and relevance to endocrine function (Nutrition Reviews, Klein KO, 1998)

· Follow up study of a cohort fed soy-based formula during infancy (FASAB J, Sammel et al, 2000 – abstract)

· Food intake and growth of infants between six and twenty-six weeks of age on breast milk, cow’s milk formula or soy formula (Acta Paediatr Scand, Kohler et al, 1984)

· A soy protein formula and a milk-based formula (Clin Pediatr, Jung et al, 2000)

· Growth of newborn, term infants fed soy formulas for 1 year (Clin Pediatr, Lasekan et al, 1999)

· Vitamin D metabolism, mineral homeostasis and bone mineralization in term infants fed human milk, cow milk-based formula (J Pediatr, Hillman et al, 1998)
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14/08/00
Protein Technologies International (UK) Ltd - continued
· Soy-based infant formulas (Sarett HP)

· Bone mineralization in the first year of life in infants fed human milk, cow-milk formula, or soy-based formula (J Pediatr, Mimouni et al, 1993)

· Exposure of infants to phyto-oestrogens from soy based infant formula (Lancet, Setchell et al, 1997)

· Isoflavone content of infant formulas and the metabolic fat of these phytoestrogens in early life (Am J Clin Nutr, Setchell et al, 1998)

· Soy protein isolates in infant feeding (Soy Protein and Human Nutrition, Fomon et al, 1979)

· Requirements for protein and essential amino acids in early infancy (Acta Paediat Scand, Fomon et al, 1973)

· Dietary protein quality in infants and children (Amer J Dis Child,m Graham et al, 1970)

· Requirements for sulfur-containing amino acids in infancy (J Nutr, Fomon et al, 1986)

· A study of normal infants fed a soya protein isolate formula (Med J Aust, Dean et al, 1973)

· Growth and protein status of term infants fed soy protein formulas differing in protein content (J Am Coll Nutr, Churella et al, 1994)

· Isoflavones in human breast milk and other biological fluids (Am J Clin Nutr, Franke et al, 1998)

· Diets containing whey proteins or soy protein isolate protect against 7, 12-dimethylbenz(a)anthracene-induced mammary tumors in female rats (Can Epidemiol Biomark Prev, Hakkak et al, 2000)

· Isoflavone content of infant foods and formulas (J Paediatr Child Health, Knight et al, 1998)
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14/08/00
Infant and Dietetic Foods Association (IDFA), UK
Letter and document: ‘Phytoestrogens and soya infant formulas’

Provides background information and summarising the industry’s position regarding soy infant formulas based on current available evidence

15/8/00
Wyeth Nutritionals International, UK
Copy of a research paper on follow-up study of a cohort fed soy-based formula during infancy by Strom et al, which has been submitted to the New England Journal of Medicine for publication upon completion of peer reviewing (published in JAMA by Strom et al, 2001)

15/8/00
Dr Paola Albertazzi, Hull and East Yorkshire Hospitals NHS Trust, UK
Review of the health implications of phytoestrogen supplementation in postmenopausal women and suggestions for future area of research 

15/08/00
ADM Nutraceuticals Europe
ADM Nutraceuticals: Standard operating procedure for determination of soy isoflavones

15/08/00
SMA Nutrition, UK
Draft research paper: Follow up study of a cohort fed soy based infant formula during infancy.  Published in JAMA by Strom et al, 2001

19/12/00
Eridania Beghin-Say, Belgium
The submission contains:

· Conclusions of an expert panel convened to examine the safety of the isoflavone products Prevastein™ and Prevastein HC™.

· Literature review cobering ADME, toxicity and clinical trials of isoflavones to support the GRAS status of Prevastein™ and Prevastein HC™ for use in food

· Assessment of isoflavone consumption in the Netherlands (March 2000)

· Assessment of isoflavone consumption in France (September 2000)

23/01/01
Mr RF James, New Zealand
Responses from members of the public to advertisements in 4 New Zealand newspapers suggesting ingestion of soy infant formulae may result in thyroid and reproductive disorders.
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06/02/01
Mr RF James, New Zealand
Letter and a number of printed articles:

· Article in Food Labelling and Nutrition News (March 1999) – Proposed soy protein/CHD health claim criticized by FDA’s toxicology center

· Article for the Weston A Price Foundation - Soy Isoflavones: Panacea or Poison? by Dr M Fitzpatrick

14/02/01
PitRok Ltd, UK
Documents on the company’s Tofupill™ line of products including testimonials from users of the products.

19/02/01
Mr RF James, New Zealand
Letter and a copy of a submission made to the US FDA in opposition to claims made by Protein Technologies Inc that soy protein be generally recognised as safe (GRAS)

Appendix 3.  

Literature searches conducted and search terms used

The following terms were used to identify liertature on phytoestrogens on the PubMed, Biomednet and Infotrieve internet search engines: 

*= open term

estrogen*, oestrogen*

estrogenic potency, oestrogenic potency

estrogen receptor*, oestrogen receptor*, ER alpha, ER(, ER beta, ER(
phytoestrogen*, phyto-oestrogen*, phyto-estrogen*

isoflavonoid*

coumestan*

lignan*

flavanoid*, isoflavanoid*, flavonoid*, isoflavonoid*

daidzein, daidzin, daidzein glucuronide, daidzein sulfate, daidzein sulphate

enterodiol, enterolactone

matairesinol, secoisolariciresinol

genistein, genistin, genistein glucuronide, genistein sulfate, genistein sulphate

biochanin A, formononetin

equol

coumestrol

favanone*

flavone*, hydroxyflavone, dihydroxyflavone

isopentenylnaringenin, isopentenylgenistein, isopentenylapigenin, isopentenylquercetin, isopentenylnaringenin, 8-prenylnaringenin, naringenin

lung cancer, prostate cancer, endometrial cancer, ovarian cancer, breast cancer, stomach cancer, colon cancer, colorectal cancer, rectal cancer

thyroid, T3, T4, tri-iodothyronine, triiodothyronine, thyroxine, hypothyroidism, hyperthyroidism, goitre, goitrogenic

bone density, bone loss, bone mineral content, osteoblasts, osteoclasts, hip fractures, osteopenia, osteoporosis

cardiovascular, arterial compliance, arterial stiffness, lipoprotiens, lipids, nitric oxide, cholesterol, cardiac disease, coronary heart disease, lipid metabolism, vasculature, heart diease, hypertension, hypotension, hypocholesterolemia
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