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Glossary with Acronyms and Symbols

Acetylcholinesterase inhibitor: Acetylcholinesterase is an
enzyme that breaks down acetylcholine (the neurotransmit-
ter secreted by parasympathetic nerves) by hydrolysis. By
breaking down the transmitter, acetylcholinesterase prevents
excessive parasympathetic innervation of tissues. Substances
called acetylcholinesterase inhibitors prevent the enzyme
from breaking down acetylcholine, with the result that tis-
sues are excessively innervated by acetylcholine. Essentially,
the inhibitors cause parasympathetic dominance, producing
symptoms such as lethergy, fatigue, and inability of the heart
rate and cardiac output to increase appropriately during ex-
ercise and other stresses. Excess acetylcholine also causes
excessive stimulation at motor end plates and the autonomic
ganglia.

ACR: American College of Rheumatology.

Adrenergic neuron: A nerve that synthesizes and secretes
a catecholamine such as epinephrine.

Adrenergic receptor: The adrenergic receptor is a protein
in cell membranes that catecholamines bind with to initiate
changes in cell metabolism. Also termed “adrenceptor.”
There are a- and B-isoforms of the adrenergic receptor.

a-Adrenergic receptor: An isoform of adrenergic receptor
that, in general, influences cellular metabolism in such a
way as to have inhibitory effects on physiological and psy-
chological processes. Also termed “a-adrenoceptor.”

B-Adrenergic receptor: An isoform of adrenergic receptor
that, in general, influences cellular metabolism in such a
way as to have excitatory effects on physiological and psy-
chological processes. Also termed “B-adrenoceptor.”

Adrenergic receptor antagonist: Adrenergic receptor anta-
gonists are commonly called “blockers”: either “a-blockers”
or “B-blockers,” depending on the type of adrenergic recep-
tors for which the chemicals are antagonists. An antagonist
preferentially binds to a receptor, preventing the binding of
the receptor’s natural ligand. Binding prevents activation of
the chemical processes normally stimulated by the receptor
and its natural ligand. Because of its successful competition
for binding, an antagonist is said to “competitively bind” to
the receptor. Thus, the antagonist is useful because it has a
higher affinity for the receptor than do the natural ligands of
the receptor. (See Adrenoceptor agonist.) The following is
a partial list of such antagonists:

a-adrenoceptor antagonist: phenoxybenzamine

a,-adrenoceptor antagonists: prazosin,
doxazosin, indoramin, phentolamine

a,-adrenoceptor antagonists: yohimbine,
idazoxan, piperoxane, atipamezole,
rauwolscine, phentolamine

p-adrenoceptor antagonist: atenolol

B,-adrenoceptor antagonists: metoprolol,
propranolol

B,-adrenoceptor antagonist: propranolol

Adrenoceptor: Abbreviated version of the term “adrenergic
receptor.” Adrenoceptors are the proteins in cell membranes
to which the catecholamine hormones epinephrine and nor-
epinephrine bind. Binding of adrenergic receptors to cate-
cholamines initiates changes in cell metabolism. Binding of
catecholamines to a- and B-isoforms of the adrenoceptor
initiates different cellular responses.

Adrenoceptor agonist: Also termed adrenergic receptor ac-
tivator or stimulant. An adrenergic receptor agonist prefer-
entially binds to a receptor, blocking binding of the natural
ligand for the receptor. Binding of the agonist and the recep-
tor stimulates the processes controlled by the receptor and
its natural ligand. The following is a partial list of such ag-
onists: (See Adrenergic receptor antagonist.)

p-adrenoceptor agonist: isoproterenol
(synonym for isoprenaline)

B,-adrenoceptor agonist: prenalterol

p,-adrenoceptor agonist: salbutamol

a,-adrenoceptor agonists: methoxamine,
phenylephrine

o,-adrenoceptor agonists: clonidine,
rilmenidine, epinephrine, norepinephrine,
medetomidine, tizanidine, dexmedetomidine

Afferent: Toward a center, or in a centripetal direction. De-
notes that arteries, veins, and lymphatics conduct fluids to-
ward a center and that nerves conduct impulses toward a
center. [< L. afferens, to bring to] See Sensory nerve. See
Efferent.

Aldosterone: A steroid hormone synthesized and secreted
by the zona glomerulosa of the adrenal cortex. It is the chief
mineralocorticoid. Its main function is to facilitate the ex-
change of potassium for sodium in the distal kidney tubules.
It induces sodium reabsorption (from the tubules into the
blood) and potassium and hydrogen loss in the urine. See
Mineralocorticoid.

Allele: One of a pair of genes in the same position on a pair
of chromosomes. The pair of genes controls hereditary traits.

Allodynia: Literally means pain that differs from normal
pain (the prefix “allo” is from the Greek allos meaning
other; the suffix “dynia” is from the Greek odyne meaning
pain). In common parlance, pain induced by a stimulus that
ordinarily does not evoke pain. See Hyperalgesia.

Allosteric change: There are at least two distinct types of
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binding locations on enzymes and receptors: allosteric and
active sites. Each of the sites binds other molecules. Binding
of a hormone to an allosteric site on a receptor alters the
three-dimensional shape of the receptor’s active site. The
active site binds a ligand specific to the receptor. (The active
site of an enzyme binds substrates, substances acted upon
and changed by the enzyme.) As examples, the T,-receptor
binds T, and adrenergic receptors bind the two catecholam-
ines norepinephrine and epinephrine; T, and the catecholam-
ines are the ligands of their respective receptors. The change
in the structural conformation of the active site has one of
two effects: it prevents the receptor from binding to its lig-
and or enables it to do so. Which effect the conformation
has depends on the molecule that binds to the allosteric site.
Binding of a molecule to an allosteric site either decreases
or increases the affinity of the receptor’s active site for its
ligand.

Amiodarone: An effective medication for angina and car-
diac arrhythmias. Induces either thyrotoxicosis or hypothy-
roidism in most patients who use it. Hypothyroidism may
develop within a year of amiodarone use, and in some cases,
the hypothyroidism is severe.

Anabolism: Chemical processes that convert small mole-
cules to larger ones.

Ankylosing spondylitis: An arthritic condition of the spine
that resembles rheumatoid arthritis. The condition may pro-
gress to bony ankylosis of the spine with prominent lipping
of vertebral margins. Ankylosing spondylitis is more com-
mon among males. Synonyms: Marie-Striimpell disease and
rheumatoid spondylitis.

Anomaly: A deviation from the general rule or what is ex-
pected. The term is derived from the Greek word for “ir-
regularity.” In science, anomaly refers to a finding that is
inconsistent with the main concept of the accepted para-
digm. Science progresses by research within a paradigm
producing anomalous findings that cannot be explained by
the concepts of the paradigm. Accumulating anomalies ev-
entually lead to the formation of new concepts to account
for the anomalies. That new concept that is more generally
accepted by researchers in the field of study becomes the
guide to research within the new paradigm.

Anovulation: Failure to ovulate during the menstrual cycle.
Angxiolytic: Decreasing anxiety.

Apoenzyme: The protein component of an enzyme, as dis-
tinct from the nonprotein component, the coenzyme.

Armour®: Tablets containing thyroid hormone synthesized
naturally by the pig thyroid glands. Each grain contains 38
ng of T, and 9 pg of T,. Inactive ingredients include calcium
stearate, dextrose, and mineral oil. Forest Pharmaceuticals,
Inc.

Arteriole: The small, distal end of a large artery. The arteri-
ole is constructed mostly of one or two layers of smooth
muscle cells. Collectively, the muscle layers are called the
tunica media. The arteriole is continuous with the capillary
network that leads the collecting veins. Arterioles are the
main site of resistance to blood flow. Constriction of the ar-
teriole increases resistance to blood flow, and dilation in-
creases blood flow. Activation of a-adrenergic receptors on
arterioles induces constriction. Activation of B-adrenergic
receptors on the arterioles counteracts the vasoconstriction
induced by a-adrenergic receptors, causing arteriolar dila-
tion.

Arthropathy: Any disease of joints.

Assay: A procedure or test that detects and quantifies the
amount of a substance in a system, such as the amount of T,
in blood plasma.

Ataxia: Impaired ability to coordinate the muscles during
voluntary movements. Incoordination.

Atresia: The normal process by which a primordial ovarian
follicle with its ovum dies, degenerates, and ends in closure
by the formation of fibrous tissue. The follicle is said to be
atretic.

Autoradiograph: A picture that shows the presence of ra-
dioactive material. The film is positioned directly on the ob-
ject containing the radioactive material.

Autoreceptor: A receptor on a presynaptic neuron that, up-
on binding to its specific neurotransmitter, alters release of
a chemical transmitter the neuron secretes.

bid: b.i.d.; twice daily. L. bis in die.

Blood brain barrier: Many substances are barred from
entry into the brain by the tight junctions of the endothelial
cells of brain capillaries. This constitutes the blood brain
barrier. The barrier contains transport systems for a number
of substances that become cerebral substrates. Systems that
transport these substances across this barrier are located in
the plasma membranes of epithelial cells of brain capillaries.
They transport substances across the barrier.

Blood flow: Blood flow is the quantity of blood that passes
any point in the circulation during a given time. Flow
through the vessel is determined completely by (1) the dif-
ference in pressure between the two ends of the vessel,
which forces the blood through the vessel, and (2) resistance
to the movement of the blood through the vessel.

Blood pressure: Usually termed the arterial pressure. Ar-
terial pressure is equal to cardiac output times total vascular
resistance. (See Cardiac output.)

Borrelia burgdorferi: The spirochete responsible for Lyme
disease.



bpm: Beats per minute.

Bradycardia: Slow heart rate. Some sources define brady-
cardia as a heart rate of 60 or fewer beats per minute. Other
sources define it as 50 or fewer beats per minute.

Brain stem: The earliest evolved part of the brain, located
between the spinal cord and the cerebral cortex. Brain stem
centers regulate autonomic functions such as breathing and
the urination reflex.

Brand names, thyroid hormone:

Table 1. Thyroid hormone products by brand name and hormone
content.*

CONTENTS BRAND NAME

Synthetic T, Levothroid®, Levoxine®, Levoxyl®,

Synthroid®

Synthetic T, Cytomel® (oral use), Triostat ™

(injectable)
Thyrolar®

Armour Thyroid®, Westhroid®,
Naturethroid, S-P-T

Synthetic T, & T,
Naturally-derived T, & T,

*See individual brand names for more detailed descriptions of pro-
ducts.

C: Centigrade (degrees). A temperature scale. The boiling
point of water on the scale is 100°. The freezing point of
water on the scale is 0°. Synonymous with the Celsius scale.

Ca™": Calcium ion.
Ca*": Calcium ion.

Calorie: Small calorie. The amount of heat that raises the
temperature of 1 mL of water 1° Celsius. See Kilocalorie.

Calorigenesis: Metabolic stimulation of heat. The term
“calorie” derives from the Greek term calor for heat, and the
term “genesis” derives from the Greek term for production.
See Thermogenesis.

Candida albicans: A species of fungus that is a constituent
of the flora of the human gastrointestinal tract. Under some
conditions that cause an imbalance in the intestinal flora,
such as prolonged antibiotic use, Candida albicans may
overgrow to the degree that it becomes pathogenic. Clinical
features vary from widespread skin and mucous membrane
infections to conditions that may prove fatal, such as septi-
cemia, meningitis, or endocarditis.

Cardiac output: Equal to the heart rate times the blood vol-
ume of each stroke of the left ventricle (stroke volume).

Cardiorespiratory: Refers to functions that involve interac-
tion of the heart and lungs. Often used to refer to heart and
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lungs interaction in providing oxygen and other nutrient de-
livery to tissues during exercise. Synonymous with cardio-
pulmonary.

Catabolism: Chemical processes that convert large mole-
cules to smaller ones.

Catecholamine: A compound consisting of a pyrocatechol
moiety (the root of the catecholamine hormones) with an
alkylamine side chain. The catecholamines of interest in this
book are dopamine, epinephrine, and norepinephrine.

Catecholaminergic: Associated with the catecholamine
neurotransmitters: dopamine, epinephrine, norepinephrine.

CBC: Complete blood count.
cDNA: See Cloned DNA.

Central hypothyroidism: Decreased thyroid gland synthe-
sis and secretion of thyroid hormones because of decreased
thyroid gland stimulation by thyroid stimulating hormone
(TSH; thyrotropin). Decreased TSH stimulation of an in-
trinsically normal thyroid gland may result from deficient
synthesis or secretion of TSH by the anterior pituitary gland.
In this case, the terms “pituitary hypothyroidism” or “sec-
ondary hypothyroidism” are appropriate. Deficient TSH
secretion may also result secondarily from insufficient
stimulation of the anterior pituitary gland due to a deficiency
of the hypothalamic hormone called thyrotropin-releasing
hormone (TRH). In this case, the terms “hypothalamic hypo-
thyroidism” or “tertiary hypothyroidism” are proper.

Central nervous system: The brain and spinal cord. Abbre-
viated as CNS.

Centrifugal: Movement away from a center. Used to denote
nerve signals being conducted away from the central ner-
vous system.. Synonyms: Motor nerve signals and efferent
nerve signals.

Centripetal: Movement toward a center. Used to denote
nerve signals being conducted toward the central nervous
system.. Synonyms: Sensory nerve signals and afferent
nerve signals.

Cerebellum: A large posterior brain structure. It is located
beneath the posterior part of the cerebrum and above the
medulla and pons of the brain stem.

Cerebral ventricles: Four cavities in the cerebral hemi-
spheres that contain cerebrospinal fluid. Each cavity
contains a choroid plexus that secretes and absorbs ce-
rebrospinal fluid. (See Choroid plexus.)

Cerebrum: The largest part of the brain. It consists of the
two cerebral hemispheres (collectively termed the cerebral
cortex) that are divided by the deep longitudinal fissure and
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the basal ganglia. Generally considered to include all parts
of the brain except the cerebellum, the medulla, and the
pons. From the Latin term for brain.

CFS: Chronic fatigue syndrome.
CFIDS: Chronic fatigue immune dysfunction syndrome.

Cholinergic: Associated with the neurotransmitter acetyl-
choline. Cholinergic nerves secrete acetylcholine.

Choroid plexus: A blood vessel network in each of the four
cerebral ventricles. Most of the cerebrospinal fluid is formed
in the choroid plexuses, especially in the lateral ventricles.
The plexuses regulate the pressure in the ventricles by
absorbing or secreting cerebrospinal fluid. (See Cerebral
ventricles.)

CK: See Creatine kinase.

Clinical assessment: Evaluation of a patient ’s status based
on his or her history, symptoms, and signs. The clinician
may supplement the evaluation with the results of technical
procedures such as laboratory tests, electrophysiological
measures, and imaging methods. (See Clinical medicine.)

Clinical medicine: The practice of medicine in which the
clinician makes use of a wide range of methods to make
diagnostic and treatment decisions. The clinician uses the
patient’s history and symptoms, and the results of physical
exam procedures and technical test methods. The clinician
and patient usually have a collaborative relationship. (See
Clinical assessment.)

Clinical phenotype: A characteristic manifestation of an
underlying disease process, or the combined manifestation
of several different underlying disease processes. The under-
lying disease process may be distinguished from others on
the basis of a sufficiently distinctive clinical phenotype. An
underlying disease may give rise to different clinical phen-
otypes in different patients. Thus, the phenotype for one pa-
tient with inadequate thyroid hormone regulation of cell
function will be elevated circulating lipids we diagnose as
idiopathic hyperlipidemia, while the phenotype for another
may be the widespread pain, tenderness, and sleep distur-
bance that we diagnose as fibromyalgia.

Cloned DNA: A DNA copy of an RNA, made by reverse
transcription. Usually abbreviated cDNA.

cm: Centimeter.

CNS: Abbreviation for central nervous system. See Central
nervous system.

CO,: Carbon dioxide.

Consecutive: Term used in clinical research in regard to

study subjects. For example, each new patient who qualifies
for participation in a study is enrolled consecutively or in
sequence.

Corticosterone: The steroid hormone most abundantly se-
creted by the adrenal cortices in rats.

Cortisol: The steroid hormone that is most abundantly
secreted by the adrenal cortices in humans. Cortisol is a
product of cortisone and is also called hydrocortisone.
Increased cortisol secretion is a part of the physiological
process of stress.

Creatine kinase: An enzyme important in muscle contrac-
tion that catalyzes the transfer of a phosphate from phospho-
creatine to ADP. Transfer of the phosphate to ADP forms
ATP.

Cyclic-AMP: A cyclic nucleotide inside cells that is part of
the metabolic machinery of cells. When some hormones
bind to their receptors on cell membranes, reactions within
the cell membrane cause the formation of cyclic-AMP inside
the cell. Cyclic-AMP then stimulates other intracellular ac-
tivities.

Cynomel®: Name for Cytomel® sold in Mexico as an over-
the-counter product.

Cytomel®: Brand name for synthetic T,. Jones Medical In-
dustries, Inc.

Cytoplasm: The total substance of the cell contained within
the outer or plasma membrane but excluding the nucleus.
Cytoplasm is made up of the colloidal protoplasm that con-
tains organelles of the cells such as the mitochondria.

Cytosol: The cytoplasm of the cell excluding the mitochon-
dria and the various membranes such as the endoplasmic re-
ticulum.

Dehydrogenase: An enzyme that catalyzes oxidation of a
substance, causing it to release its hydrogen.

Deiodination: Removal of an iodine atom from a molecule.
In the case of thyroid hormones, deiodination is the removal
of an iodine atom from an iodothyronine molecule. 5’-De-
iodination is the removal of an iodine atom from the phen-
olic ring of the molecule, producing T,. 5-Deiodination is
removal of the tyrosyl ring, producing reverse-T,. This latter
reaction liberates iodide from the molecule and enables it to
be recycled.

Dermopathy: Any disease of the skin. Also dermatopathy.

Dimer: A protein consisting of a complex of two polypep-
tides. If the two peptides are the same, the protein is called
a homodimer. If they are different, the protein is called a
heterodimer.



Dimerization: Combining of two proteins to form a single
molecule. The thyroid hormone receptor dimerizes by bind-
ing various auxiliary proteins, such as retinoid X receptors.

Diuresis: Production of unusually large volumes of urine.
Results from deficient vasopressin secretion by the posterior
pituitary. May also result from the influence of increased
numbers of a-adrenergic receptors on the posterior pituitary,
brain stem centers, and the bladder during inadequate thy-
roid hormone regulation of the adrenergic genes.

Dopaminergic: Associated with the neurotransmitter dopa-
mine. Dopaminergic neurons secrete dopamine.

Down-regulation: A decrease in the availability of recep-
tors specific for a particular ligand. Down-regulation may
involve a decrease in the affinity of the receptors for the
binding substances or an actual decrease in the number of
the receptors. Down-regulation occurs upon repetitive expo-
sure to a pharmacological or physiological substance that
binds to the receptors. Cells with down-regulated receptors
are less responsive to the ligand that naturally binds to the
receptors.

Dysphoria: Anunpleasant mood state. May include overall
discomfort, dissatisfaction, restlessness, depression, or anxi-
ety.

ECG: Electrocardiography.

Efferent: Away from a center, such as an organ. Denotes
the outward flow of arteries, veins, and lymphatics from a
center, or transmission of nerve impulses away from a cen-
ter. [< L. efferens, to bring out] See Afferent.

Ehlers-Danlos syndrome: Several similar inherited dis-
eases in which connective tissues are excessively elastic and
fragile. The connective tissues of the skin, joints, and blood
vessels are particularly affected. The excessive elasticity and
friability of the connective tissues result from a subnormal
amount or quality of collagen.

Elastin: The main connective tissue protein of flexible
structures, such as large blood vessels. Elastin is a yellow
elastic fibrous mucoprotein.

Empirical: In reference to treatment, based on practical ex-
perience rather than objective scientific study.

Endogenous: Produced within the body. The opposite of
exogenous.

Endometrium: Mucous membrane of the inner layer of the
uterus. It is made up of columnar epithelium and a layer
containing tubular uterine glands. The endometrium be-
comes thicker and more vascularized under the influence of
estrogen during the first or follicular phase of the menstrual
cycle.
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Enzyme: A protein that catalyzes chemical reactions atrates
hundreds-to-thousands of times faster than would occur in
its absence. The reactions catalyzed by enzymes regulate cell
metabolism, the assembly of larger molecules from smaller
ones (anabolism), and the breakdown of large molecules to
smaller ones (catabolism).

Euthyroid hypometabolism: Refers to hypometabolism
despite normal thyroid function laboratory test results. The
underlying mechanism of euthyroid hypometabolism may be
related to thyroid hormone, as in cellular resistance to nor-
mal levels of thyroid hormone. However, the mechanism(s)
may be unrelated to thyroid hormone. See Euthyroid hypo-
metabolism, thyroid hormone-related. Also see Euthyroid
hypometabolism, non-thyroid hormone-related.

Euthyroid hypometabolism, non-thyroid hormone-rela-
ted: Hypometabolism due to some underlying mechanism
that is independent of the patient’s thyroid status. Common
mechanisms of non-thyroid hormone-related euthyroid hy-
pometabolism are adrenal insufficiency, various B complex
vitamin deficiencies, physical deconditioning, and chronic
use of high-dosage f-adrenergic blocking drugs.

Euthyroid hypometabolism, thyroid hormone-related:
Hypometabolism despite normal thyroid function test re-
sults, but involving failure of normal concentrations of thy-
roid hormone to properly regulate cell function.

Exogenous: Produced outside the body. The opposite of en-
dogenous.

Exophthalmos: Protrusion of one or both eyeballs. Protru-
sion is bilateral when caused by thyroid disease.

F: Fahrenheit (degrees). A temperature scale. The boiling
point of water on the scale is 212°. The freezing point of
water on the scale is 32°.

Facilitation: See Segmental facilitation.

Fibromyalgia: A clinical phenotype of inadequate thyroid
hormone regulation of cell function, due either to hypothy-
roidism or partial cellular resistance to thyroid hormone.

Follicle stimulating hormone: One of the two gonadotro-
pin hormones secreted by the gonadotroph cells of the an-
terior pituitary gland. Abbreviated as FSH. FSH stimulates
the maturation of the ovarian follicle during the follicular
phase of the menstrual cycle. See LH.

FMS: Fibromyalgia.

Free thyroxine index: The free T, index.

FSH: Follicle stimulating hormone. See Follicle stimulating
hormone.



1224 @ Glossary

Galactorrhea: A white milk-like discharge from the nip-
ples.

Genome: The complete complement of genes of a set of
chromosomes.

Genomic: Concerning the genome. In this book, genomic
effects refer to those mediated by the regulation of gene
transcription. For example, the increase in the cell mem-
brane density of f-adrenergic receptors is a genomic effect
of T,.

Glomerular filtration: The selective excretion of water and
dissolved substances in the glomeruli of the kidneys. The
water and other substances from the blood pass from the ca-
pillaries into the kidney tubules. As dictated by exposure to
various hormones and their receptors, some of the water and
other substances are reabsorbed into the blood. The tubules
transport the rest to the ureters, and the ureters transport
them to the bladder from which they are excreted as urine.
See Glomerulus.

Glomerulus: A network or plexus of interjoining capillaries
at the starting point of the tubules of the kidneys. The plexus
is surrounded by a capsule called Bowman’s capsule. The
structure in the kidney is specifically termed the malpighian
glomerulus. Derived from a Latin term for ball of yarn. Plu-
ral: glomeruli. See Glomerular filtration.

Glucose intolerance: Impaired metabolism, excretion, or
disposal of glucose. Clinicians use the glucose tolerance test
to determine whether a patient processes glucose normally.
An abnormal elevation of blood glucose during the test in-
dicates that the patient does not properly process glucose;
that is, she is glucose intolerant. Adverse health effects are
associated with glucose intolerance.

Glycoprotein: A compound composed of polysaccharide
(usually the amino sugar hexosamine) and protein. A water-
binding constituent of connective tissues. Glycoproteins
contain up to 95% polysaccharide. Fibroblasts increase their
synthesis and secretion of glycoproteins when exposed to
too little T, (as in hypothyroidism) and when T;-receptors in
fibroblasts are mutated and have a low affinity for T, (as in
thyroid hormone resistance). In either case, localized excess
water binding develops, producing myxedema. See Glycos-
aminoglycan.

Glycosaminoglycan: General term for glycoprotein com-
plexes. New term for mucopolysaccharide.

gm: gram.

GnRH: Gonadotropin-releasing hormone. The hormone
synthesized and secreted by hypothalamic neurons that stim-
ulates secretion of the gonadotropins (follicle stimulating
hormone and luteinizing hormone) by anterior pituitary
cells.

Goiter: Chronically enlarged thyroid gland that is not
caused by a neoplasm. Occurs endemically in some geogra-
phic regions and sporadically in others. French term from
the Latin word guttur for throat.

Goitrogen: A substance such as cabbage, rapeseed, and soy
that induces goiter.

Gonad: An organ that produces sex germ cells. The female
gonad, the ovary, produces ova. The male gonad, the testicle
or testis, produces sperm.

gr: grain.

Granulosa cells: The wall of cells of the ovarian follicle
that secrete estrogen in response to FSH.

Growth hormone-releasing factor: The hypothalamic hor-
mone that stimulates growth hormone secretion by the pitu-
itary somatotroph cells.

hCG: Human chorionic gonadotropin. A glycoprotein pro-
duced by trophoblastic cells of the placenta and present in
the urine of pregnant women. During the first trimester of
pregnancy, hCG stimulates secretion of estrogen and proges-
terone by the ovaries. Secretion of these two hormones is
necessary for the integrity of the embryo and its supporting
membrane. During the second and third trimesters of preg-
nancy, the placenta provides estrogen and progesterone, and
hCG plays no further role in their provision.

Head-up tilt test: A test in which patients are changed from
a recumbent to a vertical posture. The test is used to assess
adaptation of a patient’s cardiovascular system to the change
in position.

Hepatocyte: A parenchymal (see Parenchyma) liver cell.
Heterodimer: See Dimer.

Heterozygote: A hybrid organism containing genes, in the
same position on a pair of chromosomes, for unlike charac-
teristics.

Heterozygous: Dissimilar pairs of genes, in the same posi-
tion on a pair of chromosomes, for any hereditary character-
istic.

Hg: Hydrargyrum; the symbol for mercury.

Homodimer: See Dimer.

Homozygote: An organism with identical pairs of genes
with respect to any given pair of hereditary characteristics.

Homozygous: An identical pair of genes, in the same po-
sition on a pair of chromosomes, for any pair of hereditary
characteristics.



Hormone: A substance produced by one tissue, transported
through the circulating blood, and affecting the biochemical
and/or physiological activity of another tissue. Most hor-
mones are either peptides or steroids.

HPA axis: Abbreviation for hypothalamic-pituitary-adrenal,
as in reference to the HPA axis.

Hyperalgesia: Extreme sensitivity to painful stimuli. In au-
ditory hyperalgesia, the individual has a painful reaction to
noises that are not ordinarily noxious. Synonyms: Hyperal-
gia and allodynia. See Allodynia.

Hyperthyroidism: Elevated thyroid hormone blood levels
due to increased thyroid gland production of the hormones.
Hyperthyroidism is not synonymous with thyrotoxicosis.
(See Thyrotoxicosis.) Many published studies I describe in
this book contain statements to the effect that researchers
rendered animals “hyperthyroid” for experimental purposes.
I have used their wording, although it is not clear from many
of the published reports whether the researchers meant that
they raised the animals’ thyroid hormone blood levels above
normal or produced tissue thyrotoxicity. In using the re-
searchers’ wording, [ have complied with convention in the
literature. However, the reader should bear in mind the dis-
tinction between the terms hyperthyroidism and thyrotoxi-
cosis.

Hypothalamic hypothyroidism: See Central hypothyroid-
ism.

Hypothyroidism: Subnormal circulating thyroid hormone
levels due to decreased synthesis and secretion of thyroid
hormones by the thyroid gland.

Hypovolemia: A subnormal amount of blood in the body.
Iatrogenic: Doctor caused.

Index: Strictly, the ratio of a given measurement to a fixed
standard. Used in this book to refer to indirect measures of
metabolic status compared to what is considered normal. In-
dices can be considered objective, quantified signs.

Interstitial cystitis: Inflammation of the small spaces be-
tween the connective tissues of the bladder (called the “in-
terstitium”).

Intrathecal: Within a sheath, as the membranous sheaths of
the spinal cord. In studies, intrathecal injections refer to in-
jection of substances into either the subarachnoid or sub-
dural spaces of the spinal cord.

Isoform: The term isoform, like subtype, is a term of classi-
fication. I use the term isoform in reference to variations of
areceptor type. “Iso” is a combining form meaning “equal.”
In this book, [ use the terms a- and f-adrenergic receptors to
mean different forms of proteins that bind catecholamines.
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Used in this way,  make no implication that one form of the
receptor is a subtype of the other. On the other hand, “sub,”
as in receptor subtype, is a combining form meaning
“under” in one sense, “in small quantity” in another, and
“less than” in another. It is often used as a synonym for
“hypo.” T use the term “receptor subtype” in this book to
refer to variations of a particular receptor isoform. For ex-
ample, o,- and a,- subtypes of the a-adrenergic receptor
isoform.

IU: International Unit.

Joule: A unit of energy intended to replace the calorie.
Equal to 0.239 calorie. One calorie (small calorie) equals
4.186 joules.

kb: Kilobase.

Kilocalorie: Kilogram calorie. Kilocalories are the equiva-
lent of the popular “Calories.” The quantity of heat required
to raise the temperature of 1 liter of water 1° C. One thou-
sand times the value of the small calorie. Equal to 4.186 kJ.
There are 0.239 kcal/kJ. See Kilojoule. (Different diction-
aries and textbooks give different relations of kcal to kJ. The
values here are arbitrarily selected.)

Kilojoule: Equal to 1000 joules, or .239 kcal.

Levothroid®: Brand of synthetic T, (levothyroxine sodium
tablets). Forest Pharmaceuticals, Inc.

Levoxine®: Brand of synthetic T, (Ievothyroxine sodium
tablets). Inactive ingredients include lactose, cellulose,
starch, magnesium stearate, and different combinations of
color additives that vary in tablets of different strength. Pro-
vided in tablets of twelve different dosages. Jones Medical
Industries, Inc.

Levoxyl®: Brand of synthetic T, (levothyroxine sodium tab-
lets). Inactive ingredients include lactose, cellulose, starch,
and magnesium stearate. Except for tablets of one dosage,
tablets of different strengths contain single or different com-
binations of color additives. Provided in tablets of eleven
different dosages. Daniels Pharmaceuticals, Inc.

Leydig cells: Cells of the testicles that produce testosterone.
LH: Luteinizing hormone. See Luteinizing hormone.

Ligand: Any molecule that specifically binds to a cell re-
ceptor, and by doing so alters some function of the cell.
From the Latin term for “that which binds.” Ligands may be
hormones, neurotransmitters, antigens, synthetic drugs, or
peptides. See Receptor.

Lipid: A group of organic compounds that are greasy to the
touch. They are insoluble in water and soluble in alcohol,
ether, and other fat solvents. The term lipid does not refer to
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a specific chemical compound but instead to the solubility
characteristic of being extracted from cells by fat solvents.
Fat solvent extractable lipids include fatty acids, glyceride,
phospholipids, alcohols, waxes, and the fat soluble vitamins
A, D. and E. In this book, in most instances, lipid break-
down (lipolysis) refers to the hydrolysis of fats such as tri-
glycerides and cholesterol.

Locus ceruleus: A brain stem structure near the cerebral
aqueduct. The structure contains neurons that synthesize
norepinephrine. The axons of the noradrenergic neurons
contain and secrete norepinephrine. The axons are widely
distributed to structures in the brain, including the cerebral
cortex, cerebellum, and hypothalamus.

Luteinization: Formation of the corpus luteum. Conversion
of the mature graafian follicle in the ovary into a corpus lu-
teum after ovulation.

Luteinizing hormone: One of the two gonadotropin hor-
mones secreted by the gonadotroph cells of the anterior pit-
uitary gland. Abbreviated as LH. LH stimulates the final
maturation of the ovarian follicle, rupturing of the follicle to
release the ovum, and conversion of the follicle into the cor-
pus luteum. See FSH.

Mean: An average or arithmetic mean.
Menorrhagia: Excessive menstrual bleeding.

Mesentery: A double layer of peritoneal connective tissue
that attaches to the abdominal wall. Its folds enclose ab-
dominal organs and serve as a matrix embedding the blood
vessels and nerves that supply the organs.

Metabolism: 1. The total of all chemical changes that occur
in tissue involving two classes of changes. First is ana-
bolism: chemical changes that convert small molecules into
larger ones. Second is catabolism: changes that convert large
molecules into smaller ones. 2. Complete chemical proces-
sing of a compound in the body.

mg: Milligram (one-thousandth of a gram: 1/1,000 g).

mg/dL: Milligrams per decaliter (milligrams per ten liters).
Microbe: Term used for both microscopic and ultramicro-
scopic organisms, such as bacteria, spirochetes, rickettsiae,

mycoplasmas, and viruses.

Millijoule: A unit of energy equal to one thousandth of a
joule. (See Joule.)

Mineralocorticoid: A steroids hormone secreted by the ad-
renal cortex that regulates the metabolism and blood and ur-

ine levels of sodium and potassium. See Aldosterone.

ml: Milliliter (one-thousandth of a liter).

mm Hg: Millimeters of mercury. The value used in the
measurement of blood pressure. The values of the systolic
pressure and diastolic pressure are given as the number of
mm of mercury the pressure would move in a vertical col-
umn.

Monomer: A molecule that forms a polymer by binding to
similar molecules.

Motor drive: The capability and inclination of an organism
to engage in physical activity through muscular contractions.

Motor nerve: A nerve that generates and conducts impulses
that induce muscles to contract. A motor nerve is an efferent
nerve in that it transmits impulses outwardly from a center.
See Efferent.

Motor response: The overt, and thus measurable, reaction
of an organism to a stimulus.

mU/L: milliunits per liter.
Mucopolysaccharide: See Glycosaminoglycan.

Muscarinic receptor: A type of receptor that binds to
acetylcholine after its release from postganglionic parasym-
pathetic nerve endings. Upon binding acetylcholine, mus-
carinic receptors mediate parasympathetic effects in tissues
such as smooth muscle. For example, when muscarinic re-
ceptors in the smooth muscle lining of the bladder bind to
acetylcholine, the muscle lining contracts, expelling urine
from the bladder.

Myoglobin: A protein that transports oxygen in skeletal
muscle. Also termed “muscle hemoglobin.” Myoglobin con-
tains only one heme compared to the four of hemoglobin,
and its molecular weight is only about 25% of that of he-
moglobin. Confers the dark red color of type 1 or red muscle
fibers (see Type 1 fibers).

Myometrium: Muscular wall of the uterus.

Myxedema: Non-pitting edema, usually localized to dif-
ferent skin tissue sites, associated with hypothyroidism.
Myxedema was the first recognized sign assumed to re-
present thyroid hormone deficiency. During the early part of
the twentieth century, clinicians used myxedema to diagnose
hypothyroidism. The mechanism of the edema is the accu-
mulation of water-binding compounds in the ground sub-
stance of the involved connective tissue. The compounds are
variously termed mucopolysaccahrides, glycoproteins, and
glycosaminoglycans. The main constituent is hyaluronic
acid. The latter compound is elevated in some hypothyroid
and fibromyalgia patients.

Neuron: Any of a variety of nerve cells that conduct electro-
chemical impulses. Most neurons consist of a nucleated cell
body with one axon and one or more dendrites. The axon



conducts impulses away from the cell body, and the cell
body and dendrite(s) respond to impulses generated by re-
ceptors or by other neurons. Neurons constitute most of the
brain, spinal cord, and peripheral nerves.

Neuropathy: Any disease of nerves; particularly a disease
involving the cranial or spinal nerves. Different mechanisms
may cause neuropathy. In entrapment neuropathy, a region
of a nerve is subjected to pressure. The sustained external
pressure from an adjacent anatomical structure induces in-
flammation of the nerve (neuritis). This occurs in carpal tun-
nel syndrome when the tendons around the wrist become
swollen (as in hypothyroidism). Neuropathy may be caused
by biochemical factors. For example, mononeuropathies and
polyneuropathies may develop in nerves of hypothyroid and
euthyroid hypometabolic patients because of impaired nerve
metabolism.

Neurotransmitter: A substance, such as norepinephrine,
that transmits nerve signals across a neuronal synapse.

nm: Nanometer. One-billionth of a meter.

Nociceptive: Capable of appreciating pain or transmitting
nerve signals that give rise to the perception of pain. The
nervous system component of the nociceptive system of the
body detects injurious or potentially injurious stimulation
and notifies the central nervous system of the location and
intensity of stimulation. Nociceptors are nerve receptors that
respond to noxious (potentially injurious or actually injur-
ious to tissues) stimuli.

Noradrenergic neuron: A nerve that synthesizes and se-
cretes norepinephrine.

Nucleus: 1. The organelle in the cell that contains the
genomic material. 2. A cluster of cell bodies. May refer to a
group of nerve cells as in the sympathetic ganglia, or may
refer to a mass of gray matter in the brain.

Nucleus of the solitary tract: See Solitary tract nucleus.

Oligomenorrhea: Scanty or infrequent menstrual bleeding.

Ophthalmopathy: Any disease of the eye.

Orthomolecular: Refers to substances that are natural to
the body and necessary for health. Vitamins and thyroid
hormone are orthomolecular substances.

Orthostatic hypotension: A sudden drop in blood pressure
upon assuming an erect posture. Synonymous with postural
hypotension.

Orthostatic intolerance: Abnormal blood pressure and
circulation and associated adverse effects from an abruptly
assumed erect posture.
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Osteocalcin: A vitamin K-dependent noncollagenous pro-
tein. It is synthesized by bone cells and circulates in blood.
Circulating levels are altered in certain metabolic bone dis-
eases. Osteocalcin appears to reflect bone formation rather
than bone resorption. The level tends to vary directly with
the degree of osteoblastic activity. Its level usually correlates
with the alkaline phosphatase level.

Palpation: Examination through touch. The clinician touch-
es the body part being examined with his fingers, thumbs, or
hands.

Paradigm: A conceptual model accepted by researchers in
a field of study. Researchers who conduct studies within the
paradigm test hypotheses derived from the concepts of the
paradigm.

Paravertebral: Beside a vertebra or the vertebral column.
For example, the paravertebral sympathetic ganglia are posi-
tioned immediately adjacent to the anterolateral aspect of the
spinal column.

Parenchyma: The parenchyma is the aggregate of cells of
a gland or organ that are specific to its function. Parenchy-
mal cells constitute the unique feature that distinguishes a
gland or organ from others. They are distinguished from the
cells and tissues, such as fat and connective tissues, that pro-
vide anatomical support for the parenchymal cells. These
latter tissues are termed the stroma of the gland or organ.
See Stroma.

PET: Positron emission tomography. Imaging method for
assessing the metabolism of tissues.

P-chlorophenylalanine: Para-clorophenylalanine is a selec-
tive inhibitor of tryptophan hydroxylase, the rate limiting en-
zyme for the synthesis of serotonin. P-chlorophenylalanine
competes with tryptophan for attachment to the enzyme and
binds irreversibly to it. This permanently inactivates the en-
zyme and interferes with serotonin synthesis. Administering
p-chlorophenylalanine, through inhibition of the enzyme,
inhibits synthesis of serotonin.

Peri-: A prefix indicating around or about some specified
time. Perinatal, for example, is around the time of birth.
Perimenstrual is around the time of menstruation.

Peripheral tissues: Used in two different senses. 1. Tissues
outside the central nervous system; distinguished from cen-
tral tissues. 2. Tissues other than that of the pituitary gland.
When used in this sense, the brain and spinal cord are con-
sidered peripheral tissues.

Periphery: Refers to peripheral tissues as distinct from tis-
sues contained within the central nervous system. See Peri-

pheral tissues.

pg: Picogram (on trillionth of a gram).
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Pineal gland: A small, flattened gland with a shape that re-
sembles a pine cone. Its anterior end attaches to the posterior
commissure below the corpus callosum. It is made up of
follicles that contain epithelioid cells and lime concretions
termed “brain sand.” Although the gland is attached to the
brain, it is exclusively innervated by nerve fibers from the
peripheral autonomic nervous system. The gland synthesizes
and secretes melatonin. Also termed the “epiphysis cerebri.”

Pituitary hypothyroidism: See Central hypothyroidism.

Plummer’s disease: Hyperthyroidism caused by a toxic
nodular goiter.

Polymenorrhea: Abnormally high frequency of menstru-
ation.

Polymer: A substance formed by a combination of mole-
cules (monomers) of the same substance. The number of
monomers making up a polymer may number from two-to-
millions.

Portal system: A system of blood vessels that transmits
substances from one structure to another. The blood passes
through one capillary bed and is then conducted through an-
other capillary bed. The portal system of the liver conducts
blood from the intestines to the liver sinusoid. In the hy-
pothalamic-pituitary portal system, hormones released by
hypothalamic cells enter a capillary plexus in the anterior
aspect of the median eminence (on the inferior portion of
the hypothalamus). The hormones then descend in the portal
vessels to the anterior pituitary gland where they are secre-
ted into the general circulation.

Post hoc ergo propter hoc: Literal interpretation is “After,
therefore because of.” The inference that one event is the
cause of another merely because the first occurs earlier than
the second. This logical fallacy is often committed by pa-
tients and clinicians when they conclude that a drug was
effective because some symptom ceased after the drug was
taken.

Postsynaptic: See Presynaptic.

Postural hypotension: A sudden drop in blood pressure up-
on assuming an erect posture. Synonymous with orthostatic
hypotension.

Presynaptic: An adjective that describes the neuron termi-
nal that releases a neurotransmitter substance into a synapse
(synaptic cleft). The neurotransmitter “transmits” a nerve
signal from the presynaptic neuron to another neuron. The
neuron whose cell body or dendrites receive the signal is
termed the postsynaptic neuron. The presynaptic neuron is
at the proximal end of the synaptic cleft, and the postsynap-
tic neuron is at the distal end.

Primary hypothyroidism: Decreased synthesis and secre-
tion of thyroid hormones due to a disorder of the thyroid

gland, resulting in subnormal circulating levels of thyroid
hormones. Synonymous with “thyroidal hypothyroidism.”

Propylthiouracil: An antithyroid compound used to inhibit
the synthesis of thyroid hormones. Used in the treatment of
hyperthyroidism and to induce hypothyroidism in experi-
mental animals. By suppressing the synthesis of thyroid
hormones, propylthiouracil, like methimazole (Tapazole®),
typically results in increased TSH secretion. A sustained
increase in TSH level may result in hypertrophy of the thy-
roid gland, a condition termed goiter. Because goiter may
result from chronic use of propylthiouracil, the compound
is classified as a goitrogen. When increased TSH secretion
is sustained by administration of propylthiouracil, anterior
pituitary and thyroid gland neoplasms may develop. See
Tapazole®.

Proteoglycan: See Glycoprotein.

Range of normal: The range of values for a laboratory test
considered to represent absence of the disease the test is in-
tended to detect.

Receptor: A cellular molecule that binds ligands. Receptors
are made up of one or more proteins, and they occupy either
the outer cell membrane, the cytoplasm, or sites on DNA
molecules. See Ligand.

Reference range: See Range of normal.

Replacement dosage, thyroid hormone: Dosages of thy-
roid hormone, usually T,, that keep the basal TSH and thy-
roid hormone levels within the normal reference ranges.
Considered by conventional clinicians to be an amount suf-
ficient to meet the needs of tissues for metabolic stimula-
tion. Recent evidence indicates that replacement dosages of
T, (1) do not provide normal amounts of T, within the cells
of many tissues, (2) do not maintain normal tissue metabo-
lism, and (3) are a common cause of symptoms diagnosed as
“new diseases” such as fibromyalgia and chronic fatigue
syndrome.

Reverse-T, (rT,): The product of the enzymatic removal of
an iodine atom from the tyrosyl ring of T,. Production of T,
is considered an inactivating step in the metabolism of thy-
roid hormone because rT, has no apparent calorigenic or
thyromimetic activity.

Segmental facilitation: A reduced threshold for activation
of neurons in a specific segmental level of the spinal cord.
Facilitation of a segment develops in response to chronic
sensory input to the spinal cord from a peripheral tissue site,
such as a trigger point.

Sella turcica: The saddle-like prominence in the middle of
the cranial fossa on the upper surface of the sphenoid bone.
The sella turcica houses the pituitary gland. Enlargement of
the sella turcica suggests enlargement of the pituitary gland.



Sensory nerve: A nerve that conducts impulses toward or
into the central nervous system. Sensory nerves are afferent
nerves in that they transmit impulses inwardly from the peri-
pheral structures toward a body center. See Afferent.

Serotonergic: Associated with the neurotransmitter seroto-
nin. Serotonergic neurons secrete serotonin.

Sicca syndrome: Generally used to refer to dry mucous
membranes. See Sjogren’s syndrome.

Sign: A manifestation of a disease or dysfunction that can
be observed or measured by another person such as a clin-
ician. Signs are objective evidence of disease or dysfunc-
tion. Signs are distinguished from symptoms, which are
subjective impressions of the patient. In this book, the term
index (pl. indices) is used to refer to a sign that is measured
and quantified against a fixed quantified standard (see In-
dex).

Sjogren’s syndrome: Presumably a connective tissue dis-
ease. Inflammation of the conjunctiva and of the cornea with
dryness of muscous membranes and decreased tears (kerato-
conjunctivitis sicca). The patient may also have dryness of
mucous membranes of the mouth (xerostomia). Lacrimal,
parotid, and salivary glands may be enlarged bilaterally due
to lymphocytic infiltration of the glandular tissues. The
patient may also have dilation of small or terminal blood
vessels (telangiectasia) and Raynaud’s phenomenon. Meno-
pausal women, especially those with rheumatoid arthritis,
are most prone to develop the condition. Also termed sicca
syndrome. Some researchers describe the dryness of the
mucous membranes in fibromyalgia patients as a sicca-like

symptom.

Sodium-potassium pump (Na'/K* pump): There are four
components of the pump. The first component is carrier
protein within the cell membrane. The second component is
three receptor sites for binding sodium on the part of the
protein that protrudes into the inside of the cell. The third
component is two receptor sites for binding potassium on
the portion of the protein that protrudes outside the cell. The
fourth component is the Na-K-ATPase activity of the por-
tion of the protein inside the cell, near the sodium binding
sites. When three sodium ions bind to the inside portion of
the protein, and two potassium ions bind to the outside, the
ATPase becomes activated. The ATPase activity splits away
one molecule of phosphate, reducing the molecule to ADP.
The split frees the energy of a high-energy phosphate bond.
The energy causes a conformational change in the carrier
protein. This change transports the sodium ions out and the
potassium ions into the cell, leaving the interior with a more
negative charge. The difference in charge between the inside
and outside of the membrane is the electrical potential that
enables discharge.

Solitary tract nucleus: The major brain stem center that
coordinates autonomic function. The nucleus of the solitary
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tract receives sensory input from most major organs of the
body. By means of the input, the nucleus modulates auto-
nomic function. Subnuclei of the nucleus receive sensory
fibers from the heart, lungs, and gastrointestinal tract. These
fibers then connect to autonomic motor neurons that control
effector tissues. The nucleus also coordinates homeostatic
adjustments by transmitting signals to both higher and lower
brain regions. From these signals, integrated signals neces-
sary for complex autonomic control are then relayed back to
the nucleus. Visceral sensory signals from a variety of tis-
sues terminate in the nucleus. These are then transmitted to
many brain stem and forebrain nuclei. These nuclei transmit
signals back to the nucleus of the solitary tract and other
brain stem nuclei. Signals from these nuclei are then trans-
mitted to autonomic output nuclei (such as the dorsal vagal
nucleus and the sympathetic preganglionic nuclei) for the
gastrointestinal system.

Somatomedin: A hormone synthesized and secreted by liv-
er, kidney, and other peripheral cells in response to growth
hormone. Somatomedins mediate the effects of growth
hormone on tissues and increase protein and glycoprotein
production. Somatomedin stimulates the sulfation of muco-
polysaccharides. Synonym for insulin-like growth factor.

Somatomedin C: Synonym for insulin-like growth factor-I.
See Somatomedin.

SPECT: Single photon emission computed tomography. Im-
aging method for assessing blood flow.

S-P-T®: Capsules containing oil-suspended thyroid hormone
from pigs. In processing, fresh pig thyroid glands are pro-
cessed to remove connective tissue and fat. The remaining
substance is suspended in soybean oil and encapsulated in
gelatin. The ratio of T, to T, in the capsules is approximately
2.5to 1. Provided in 1-to-5 grain capsules. This product may
be more effective for hypothyroid patients with partial cellu-
lar resistance to thyroid hormone than other thyroid products
containing a T, to T, ratio of 4:1. Fleming and Company.

Stroke volume: Synonymous with stroke output. The vol-
ume of blood pumped out of a heart ventricle in a single
beat.

Stroma: The colorless sponge-like supporting framework of
cells. Also, the supporting framework of the tissues of an or-
gan or gland that supports the parenchyma (see Parenchy-
ma). Stroma typically consists of fat and connective tissue.

Subtype: See Isoform.

Superior cervical sympathetic ganglion: The uppermost
and largest of the ganglia of the sympathetic trunk. The
ganglion lies near the base of the skull between the internal
carotid artery and the internal jugular vein. It provides sym-
pathetic fibers to certain structures in the skull such as the
hypothalamus.
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Supplement, thyroid hormone. A thyroid hormone supple-
ment implies less than a replacement dosage of exogenous
thyroid hormone, taken as an addition to endogenous thyroid
hormone.

Supraspinal: Above the spine; the brain stem or brain.

Symbols:

a: Greek symbol for alpha.

B: Greek symbol for beta.

v: Greek symbol for gamma.

kcal: See Kilocalorie.

kj: See Kilojoule. Equal to 1000 joules, or
.239 keal.

p:  Greek symbol for micro.

pg: microgram (one-millionth of a gram: or
1/1,000,000 gram).

pU/mL: Microunit per milliliter.

<: Less than.

>: More than.

$: Greater than or equal to.

#: Less than or equal to.

+: Plus orminus; denoting the probable errorassocia-
ted with a calculated figure.

¥: Lycopene is ¥,¥-carotene, the red pigment of the

tomato. It is considered the parent compound from
which all natural carotenoid pigments are derived.
Its chemical structure is similar to carotene.

131, A radioactive iodine isotope. Used as a tracer in
thyroid hormone studies and as a treatment in hy-
pothyroidism and thyroid cancer.

Sympathetic ganglia: The chain of autonomic nervous sys-
tem cell bodies situated at the anterior-lateral aspect of the
spine. Cell bodies in the intermediolateral column of the
thoracic and upper lumbar spinal cord send preganglionic
motor fibers to the ganglia. Some of the fibers synapse with
cells in the ganglia; others pass to internal structures and
synapse there with ganglia.

Sympatholytic: Inhibition of sympathetic nervous system
activity or its effects mediated by adrenergic receptors. See
also Adrenergic receptor antagonist.

Sympathomimetic: Imitating of action of the sympathetic
system. For example, caffeine binds to adenosine receptors
and inhibits the action of the enzyme phosphodiesterase.
Both actions mimic the effects of sympathetic nervous sys-
tem stimulation. From the Greek word for imitating.

Symptom: A perception by a patient of a variation from
normal structure or function that indicates dysfunction or
disease.

Synapse: The region of contact between the axon of one
neuron and the dendrite or cell body of another neuron.
Synapse also refers to the region of contact between an axon
and a target tissue such as muscle or a sensory receptor cell.

Neurotransmitter substances (such as norepinephrine, do-
pamine, and acetylcholine) transmit nerve signals across
synapses, typically in only one direction. The substance is
released by a presynaptic nerve terminal into the synaptic
cleft. (See Presynaptic.)

Synaptosome: A membrane-bound sac that contains synap-
tic vesicles that may hold neurotransmitters. Synaptosomes
separate from the axon terminal under conditions such as
homogenization of brain tissue.

Synthroid®: Brand of synthetic T, (levothyroxine sodium
tablets). Inactive ingredients include acacia, confectioner’s
sugar, lactose, starch, magnesium stearate, providone, talc,
and single or different combinations of color additives that
vary in tablets of different strength. Provided in tablets of
eleven different dosages. Knoll Pharmaceutical Company.

T,: Triiodothyronine.
T,: Tetraiodothyronine (thyroxine or levothyroxine).

Tachycardia: Rapid heart rate. Tachycardia is defined as a
heart rate of 100 beats per minute or more.

Tapazole®: Brand of methimazole, a compound that inhibits
synthesis of thyroid hormones. As orally consumed tablets,
used to treat hyperthyroidism. Less consistent than but 10
times more potent than the anti-thyroid compound pro-
pylthiouracil. Jones Medical Industries, Inc.

Technocratic medicine: The practice of medicine based,
usually implicitly, on a philosophy of medical technocracy.
Medical technocracy is advocacy of reforming medical prac-
tice so that it is conducted according to the reported findings
of technologists. In this form of practice, diagnostic and
treatment decisions are based solely on the outcome of
objective tests. Typically, the practitioner of technocratic
medicine disavows the methods of clinical medicine. He
tends to devalue the patient’s symptoms and signs and
communication with the patient. Commonly, the practitioner
has an extremist faith in the outcome of objective measures
peculiar to his specialty. Patients and medical generalists
typically do not have the background education to compre-
hend some of the measures and the rationale for their use.
The technocratic practitioner’s specialized knowledge tends
to give rise to a sense of superiority that alienates both pa-
tients and practitioners of clinical medicine.

Thermogenesis: Heat generation. The term “thermo” is de-
rived from the Greek term for heat, and the term “genesis”
derives from the Greek term for production. See Calorigene-
sis.

Thyroid hormone products, brand names: Products are
available that contain only synthetic T,, only synthetic T;,
synthetic T, and T,, and T, and T, derived from animal thy-
roid glands. See Brand names, thyroid hormone: Table 1.



Thyroid response element: A distinct DNA sequence that
interacts with the T;-receptor to control gene expression.
The interaction increases or decreases the rate of mRNA
synthesis. Also termed the T, response element. With either
term, often referred to as a TRE.

Thyroid state: A term used with apparently different mean-
ings in the thyroidology research literature. Some authors
use the term to refer to the functional status of the thyroid
gland: hyperfunction (hyperthyroidism), normal function
(euthyroidism), or hypofunction (hypothyroidism). Other au-
thors use the term to refer to the amount of thyroid hormone
cells or a tissue are exposed to in an experimental medium.

Thyroidectomy: Surgical removal of the thyroid gland. Of-
ten used as an adjective, as in “thyroidectomized rats.”

Thyrolar®: Product that contains synthetic T, and T,. The
ratio of T, to T, is 4:1. Available in five potencies. Tablets
contain several inactive ingredients including dyes. Forest
Pharmaceuticals, Inc.

Thyrotoxicosis: The syndrome resulting from tissue over-
stimulation by thyroid hormone. May be used to refer to
single tissue overstimulation, such as cardiac thyrotoxicosis.
Thyrotoxicosis is not synonymous with hyperthyroidism.
See Hyperthyroidism.

Thyrotrophs: Anterior pituitary gland cells that synthesize
and secrete TSH. Activity of the thyrotrophs is under the
control of both TRH and thyroid hormones.

Thyrotropin-releasing hormone: Hormone secreted by the
hypothalamus that stimulates pituitary thyrotroph cells to
synthesize and secrete TSH. Abbreviated as TRH.

tid: t.i.d.; three times per day. L. ter in die.

Tone, vascular: In this text, [ refer to vascular tone as the
degree of contraction of blood vessels, particularly the ar-
terioles. Vascular tone is regulated by a number of different
influences. Norepinephrine released from sympathetic
nerves binds to a-adrenergic receptors and induces vasocon-
striction. Serotonin released from serotonergic neurons
binds with 5-HT receptors and induces vasoconstriction. In
such cases, vascular tone is increased. In contrast, inhibiting
of sympathetic nerve activity results in vasodilation, which
is a decrease in vascular tone. During vasoconstriction, or
increased vascular tone, resistance to blood flow increases,
resulting in decreased flow. During vasodilation, or de-
creased vascular tone, resistance to blood flow decreases,
with an increase in flow. (See Tonic.)

Tonic: From the French word fonos, meaning tone. 1. Used
in one sense as a state of persistent action. For example,
tonic vasoconstriction refers to continuous constriction of
blood arteries. 2. Used in another sense, tonic refers to a re-
medy that is energizing or invigorating. In the 1950s, for
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example, some pharmaceutical companies advertised T, as
a tonic.

TRH: Abbreviation for thyrotropin-releasing hormone.

Triostat™: Injectable synthetic T,. Used to treat myxedema
coma or precoma. More recently used to treat various car-
diac conditions, especially during surgery. Because of rapid
onset of action of T;, low dosages (10-to-20 pg) may be ap-
propriate for patients with suspected cardiovascular disease.
As with other thyroid hormone products, treatment for ad-
renal insufficiency should precede or occur simultaneously
with the initiation of treatment with Triostat™. Jones Medi-
cal Industries, Inc.

Trophoblast: The surface cells of the blastocyst, the single,
spherical layer of cells that encloses the hollow, central cavi-
ty containing the developing embryo. Trophoblast cells fuse
with, erode, and penetrate the endometrium, and thereafter
serve as a conduit for delivery of nutrients from the uterine
lining to the embryo. Trophoblast cells do not enter the em-
bryo itself, but contribute to formation of the placenta.

Type 1 fibers: The “slow-twitch” or “red” muscle fibers of
skeletal muscle. Type 1 fibers predominate in muscles that
are required to sustain contraction such as the postural mus-
cles of the trunk. Skeletal muscle consisting largely of red
muscle fibers is often referred to as “red muscle.” Red mus-
cle contains a high percentage of small dark fibers. The dark
color is conferred mainly by the high concentration of myo-
globin compared to that of white muscle (see Myoglobin).
Compared to white muscle, red muscle also contains abun-
dant mitochondria. See Type 2 fibers.

Type 2 fibers: The “fast-twitch,” “white,” or “glycolytic”
muscle fibers of skeletal muscle. Type 2 fibers predominate
in muscles that are required to contract rapidly such as the
limb muscles. Skeletal muscle consisting largely of white
fibers (as opposed to red fibers) is often referred to as
“white muscle.” White muscle, compared to red muscle,
contains few mitochondria and little myoglobin. The low
concentration of myoglobin (see Myoglobin), which confers
areddish color to muscle, largely accounts for the pale color
of white muscle. See Type 1 fibers.

Up-regulation: An increase in the number of receptors on
a cell membrane when not exposed to a pharmacological or
physiological substance that binds the receptors, or an in-
crease in the affinity of the receptors for the substance.

USP: Abbreviation for the United States Pharmacopeia. A
publication first published in 1820 that describes agents
used for treatment, the standards for their potency and puri-
ty, and their formulations. The National Food and Drugs Act
of 1907 rendered the USP the legal standard in the United
States.

Vascular tone: See Tone, vascular.
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Vasoconstriction: Decrease in the caliber of blood vessels
due to hypermyotonia of the smooth muscle lining of the
vessels.

Vasodilation: Increased caliber of blood vessels due to re-
laxation of the smooth muscle lining of the vessels.

Vasospasm: Acute spasm of the smooth muscle lining of
blood vessels with vasoconstriction.

Viscera: Plural for viscus. (See Viscus.)

Visceral: Related or referring to a viscus or viscera.

Viscus: A hollow organ in the respiratory system, digestive
system, or urogenital system that has a multilayered wall.
The heart, spleen, stomach, intestines, and urinary bladder
are examples.

VO, max: Abbreviation for the rate of oxygen usage during
maximum aerobic metabolism.



