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Preface

Developed to fill a critical void in the current literature, the Clinical Natural Medicine
Handbook provides guidelines, protocols, and practice-oriented literature review to help
integrative clinicians optimize their use of nutrition, nutracauticals, and botanicals. Up-to-
date, authoritative, and scientifically referenced, the Handbook was written by practicing
clinicians for practicing clinicians and, as such, provides a solid foundation on which to
base individualized patient treatment regimens and approaches.

The Handbook contains nearly three dozen disease- or condition-specific chapters
featuring in-depth information and insight on natural, nutritional, and botanical approaches
to treatment and management. A practice-oriented compendium, it focuses on the dis-
eases and conditions that today’s practitioners are most likely to encounter, and provides a
wealth of clinical insight based on the very latest medical and scientific research and
evidence:

Detailed diagnostic information including prevalence, pathophysiology, risk factors,
symptoms, and associated conditions.

Integrative treatment guidelines and protocols comprising conventional approaches
(medical and surgical), nutracauticals, botanicals, lifestyle modifications, and other
naturopathic approaches.

Specific prescribing and dosage recommendations featuring nutrient-drug interactions,
hormone and food allergy considerations, and possible affects on laboratory test re-
sults.

Quick-reference charts to speed diagnostics and prescribing.

In sum, the Clinical Natural Medicine Handbook provides an evidence-based founda-
tion on which integrative clinicians can build, expand, and enhance their practices as they
improve patient outcomes and establish a formal standard of care.
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STRESS AND ADRENAL FATIGUE

Enhancing Quality of Life for Patients
with a Functional Disorder

The human organism is bombarded with an incredible variety of stressors at any given time.
Stress can be categorized in an equally dizzying number of ways. There are both chronic and
acute stressors. There are somatic stressors that push the body away from homeostasis. There
are psychogenic stressors that seem to be triggered at the slightest provocation. In fact, ac-
cording to a national survey, it is estimated that 50%-80% of physical disorders are stress
related.! An elaborate system of hormones and neurotransmitters (coupled with the human
penchant for becoming upset about nonphysical stressors) engenders psychogenic stress in
human beings more than in any other species of animal.? There are two basic kinds of psy-
chogenic stress (1) rational (fear) and (2) irrational (anxiety). Regardless of the nature of the
stress—mental or physical, rational or irrational—the body responds to all stress in a fairly
predictable manner. In the early 1930s, Selye® termed this predictable pattern of response the
general adaptation syndrome. Both conventional and nutritionally oriented health care pro-
viders principally utilize and share the same biomedical model of stress and its physiologic
effects. However, the two schools of practice diverge when it comes to diagnostic method-
ologies that are used to identify subclinical cases of adrenal dysfunction and the modalities
used to treat these patients.

HOW THE ADRENAL GLANDS RESPOND TO STRESS

At the center of the stress response are the adrenal glands. The adrenals produce epinephrine and
norepinephrine, along with other hormones such as cortisol that enable the body to adapt to and
survive a stressor. The acute alarm, or immediate reaction to a stressor, is a physiologic phe-
nomenon in which the sympathetic nervous system responds to exogenous or endogenous
stressors that put the body into what is popularly called the “fight, fright, or flight” mode. When
the body is in this state, such as in potentially life-threatening situations, adrenal hormones are
released to increase heart rate and blood pressure and divert blood to the brain, heart, and skeletal
muscles. This physiologic compensation is a key mechanism in stress and the clinical phe-
nomenon of adrenal fatigue. The adrenal cortex produces steroid hormones, which include
cortisol, corticosterone, testosterone, estrogen, 17-hydroxyketosteroids, dehydroepiandroster-
one (DHEA), DHEA sulfate, pregnenolone, aldosterone, androstenedione, progesterone, and
other intermediates to hormone production. These are the most widely studied of the stress-
related hormones. Although most of these hormones are created in different parts of the body,
aldosterone, cortisone, and hydrocortisone are produced only in the adrenal glands. Aldosterone,
working in cooperation with the renal system, helps to regulate the balance of sodium and
potassium in the body. This regulation is critical to many physiologic functions, including
the ability to react to stress and to maintain fluid balance. This hormone also contributes to the
maintenance of blood pressure. In “adrenal fatigue” states, patients may have alterations in the
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fluid-balancing mechanism, with the most commonly described symptom being “puffy hands
and feet.” Recent conventional medical research has shown that subclinical adrenocortical
disease can exist without adrenal function failure.* The etiology of this subclinical disease
process has not been elucidated fully in conservative research. Authors who write for alter-
native medical periodicals and texts have historically expressed a belief that severe, long-term
stress can lead to a clinical phenomenon known as “adrenal burnout.”*>® Most individuals
adapt to the stresses of life and, when these stressors are reduced, these patients experience
favorable psychophysiologic responses, demonstrating the correlation between stress and
physiologic functioning.” Being unable to adapt to stressors can manifest as “staleness syn-
drome” or adrenal dysfunction.>®® Individuals who experience this disorder are unable to
perform at their customary levels of activity at the office or home. They seem to suffer from
persistent deterioration in their everyday functioning and activities. Indeed, depression and a
marked decrease in performance seem to be the hallmark of this maladaptation syndrome.**°

BIOCHEMICAL REACTIONS TO STRESSORS

The fight, fright, or flight response to stressors involves the catecholamines, substances that
prepare the body for a call to immediate action and response, by causing short-term hyper-
glycemia. This rapid catabolism of blood glucose is the result of liver-glycogen storage
breakdown and an increased rate of gluconeogenesis. Catecholamines can also liberate rapid
stores of energy by catabolizing fat from adipose tissue stores. The stress adaptation phase
primarily involves glucocorticoids, released by the adrenal cortex, that have a profound effect
on energy metabolism and biologic functions. These substances raise blood-sugar levels, in-
crease muscle-protein breakdown and hepatic gluconeogenesis, and mobilize fatty acids.**
Following normal diurnal patterns for the release of serum cortisol, glucocorticoid levels are
at their lowest point at approximately midnight to 1 am. Peak levels occur between 6 am and
8 am. Research has shown that elevation or suppression of daily cortisol levels indicates
imbalanced hypothalamus-pituitary-axis (HPA) activity.'? This may be interpreted as hyper-
function or hypofunction, depending on a patient’s levels of cortisol and his or her clinical
presentation. Sustained activation of the sympathetic nervous system marks the compensation
stage, also known as the adrenal hyperfunction stage, with a secondary influence on the HPA
axis. The pituitary gland responds to the influence of sympathetic nervous system activity by
releasing adrenocorticotropic hormone (ACTH). In turn, the adrenal glands respond to the
pituitary release of ACTH by producing excess cortisol and androgen hormones. In an attempt
to compensate for this faulty hyperfunction, the HPA becomes less sensitive to the influence of
cortisol’s feedback inhibition. As serum cortisol levels rise, glucose utilization declines and
insulin resistance increases, gluconeogenesis in the liver increases, and blood glucose levels
increase rapidly. In addition, the body responds to increased cortisol by increasing the deg-
radation of protein stores to supply amino acids for gluconeogenesis in an attempt to mobilize
energy rapidly. Adrenal hyperfunction can be marked by a tendency toward insulin resistance,
hypertension, mild obesity, and elevated serum lipid and triglyceride levels. What is more, high
cortisol and lowered DHEA have been shown to suppress the immune system.® Histologic
studies have revealed lowered production of secretory immunoglobulin A (slgA) in the mucus
membranes of competition swimmers under the influence of chronic levels of physiologic and
psychologic stressors. At this phase of the stress response, athletes and other individuals will
often complain of a decrease in performance or work production and a generalized feeling of
lassitude. The final stage of the stress response is the adrenal hypofunction stage or the fatigue
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stage. The body’s ability to synthesize cortisol and other corticosteroid hormones is greatly
diminished. The resulting excessive fatigue, changes in a person’s ability to concentrate, in-
ability to tolerate alcohol, intractable headaches, lowered blood pressure, menstrual irregu-
larities, reactive hypoglycemia, and carbohydrate sensitivity may follow.** With this com-
promised ability to control inflammation, the body goes into a pro-inflammatory state. The
absence of cortisol leads to an increase in endogenous inflammatory eicosanoids and cytokines
and leads to eventual tissue damage and degenerative disease.*®

EFFECTS OF STRESS ON THE BODY

We often hear of 30-year-old marathon runners who are forced into early retirement because of
recalcitrant tendonitis. Are these simply cases of poor biomechanics and faulty training plans?
Or are these athletes suffering from a maladaptation syndrome in which their bodies can no
longer compensate for massive levels of exogenous and endogenous stress (work, family re-
sponsibilities, exercise, etc.)? Uncontrolled stress strains the entire organism. Stress increases
the metabolic rate, resulting in the mobilization of stored energy sources and the eventual
breakdown of muscle protein to make up for energy shortfalls.*® In short, the body attempts to
maintain homeostasis at all costs. Extended bouts of stress, such as high-volume exercise,
psychologic stress, or other lifestyle challenges, lead to abnormal increases in serum cortisol
levels and irregular circadian rhythm variations in cortisol secretion.*” Sustained elevated levels
of cortisol may lead to reduced adrenal responsiveness to ACTH.*® This is compensated for by
increases in pituitary releases of ACTH in the initial stages of overtraining. However, protracted
stress causes pituitary release of ACTH to decrease and, thus, the pituitary gland becomes under-
responsive to stimulation. The ultimate effects of prolonged elevated levels of cortisol are sup-
pression of corticotropin-releasing hormone and ACTH release and atrophy of the zonae fas-
ciculata and reticularis as a consequence of ACTH deficiency.® Finally, the HPA axis fails to
respond to stress and stimulation.° This clinical measurement of suppressed endocrine function
may be the defining element in the accurate identification and appropriate treatment of chronic
“overstress syndrome.”?!

The stress response affects many hormones. Prolactin is secreted from the pituitary, which
may suppress reproduction. The pancreas is stimulated to release the hormone glucagon, which
raises blood sugar levels. Antidiuretic hormone, or vasopressin, is secreted from the pituitary,
which maintains fluid levels. Additional hormones, such as growth hormone, luteinizing hor-
mone, testosterone, thyroid releasing hormone (TRH), thyroid stimulating hormone (TSH), and
insulin, are suppressed.?*23

Stress and the Cardiovascular System

Stress has been shown to impact cardiovascular health and related morbidity and mortality.
Conditions such as atherosclerosis, hypertension, stroke, and hyperlipidemia have been linked
to chronic and repetitive acute stress. Stress has been shown to increase inflammation primarily
through the cytokine interleukin-6 and C-reactive protein (CRP).?* Research suggests that the
inflammation caused by the stress response is responsible for 40% of the atherosclerosis that
occurs in patients with no other known risk factors.”® Also, epinephrine has been shown to
increase coagulation. Research suggests that stimulation of adrenergic receptors is responsible
for platelet activation implying that the catecholamine surge may lead to increased risk of
thrombosis in individuals with atherosclerosis.?® Additional studies indicate that physiological
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levels of norepinephrine as seen with aerobic exercise may increase platelet reactivity and
hypercoagulability as well.?” Hypertension is also associated with increased physiological re-
activity in the sympathetic and HPA axis. Studies indicate that individuals at higher risk for
hypertension show increased cortisol, blood pressure, and heart rate in response to a psycho-
logical stressor.?® A study with nondiabetic individuals with acute myocardial infarction has
also correlated increased cortisol and glucagon with insulin resistance.*

Stress and the Digestive System

Stress is associated with irritable bowel syndrome (IBS), peptic ulcer disease, and changes in
appetite. IBS is a condition characterized by abdominal discomfort and diarrhea and=or con-
stipation. Studies indicate that individuals with IBS have elevated cortisol as well as increased
pro-inflammatory cytokines interleukin-6 and interleukin-8. Also, these patients show an ex-
aggerated cortisol and ACTH response to infused CRH.® A study on women with IBS dem-
onstrated that these individuals exhibit a greater postprandial increase in systolic blood pressure
and plasma norepinephrine levels. This study also showed a greater increase in postprandial
granulocytes and leukocytes and decreased natural killer cells and monocytes in these women
compared to controls demonstrating altered cellular immune responses to food intake, which
may at least, in part, be mediated by adrenergic mechanisms.3! Additional studies correlate IBS
with increased urinary norepinephrine, epinephrine, and cortisol levels.** Studies also show
that physical and psychological stressors can induce gastric and duodenal ulcers.®® Epi-
demiological studies have shown that an increase in self-perceived stress also increases the risk
of developing peptic ulcers.>* Researchers demonstrated that young individuals with duodenal
ulcers have parietal cells and sympathetic-adrenal systems that exhibit increased sensitivity to
environmental stressors.>®

Stress and the Nervous System

Stress affects normal brain function as well as multiple psychological conditions. Studies
indicate that cortisol and psychological stress impair memory retrieval, and particularly
emotionally arousing words were most affected by this effect.3® Research also has dem-
onstrated that stress-induced cortisol effects long-term consolidation of declarative memo-
ries.>” Stress and increased glucocorticoids have been shown to impact the size and function
of the hippocampus. Hippocampal atrophy, decreased hippocampal activation with memory
task, and memory deficits are associated with increased stress and particularly with post-
traumatic stress disorder.®® Cognitive function is also impacted as studies indicate that higher
levels of cortisol are associated with decreased cognitive performance including processing
speed, eye-hand coordination, executive functioning, verbal memory and learning, and visual
memory.*°

Additionally, the HPA axis is hyperactive in individuals with depression, and increased
vasopressin levels are associated with increased suicide risk.*® ACTH autoantibodies are
correlated with conditions such as chronic fatigue syndrome, anorexia nervosa, and major
depression. These autoantibodies cause a decrease in cortisol by disrupting the HPA axis.**
Studies have shown that late-in-life depression is associated with both below and above
normal levels of cortisol, suggesting a sensitivity to any variation in the HPA axis.** In
addition ;[g depression, dysregulation of the HPA axis is also found in anxiety and panic
disorder.
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Stress and the Immune System

The release of cortisol that occurs in response to stress suppresses the immune system. Studies
suggest that an elevated cortisol: DHEA ratio is a contributing factor to this reduced immunity,
particularly in elderly patients.** A study correlating perceived life stress and risk of upper
respiratory infections (URI) found that those individuals with high levels of negative life
events and who showed high cortisol reactivity had increased numbers of URIs. Also this study
showed that during times of increased perceived stress, lower reactivity of natural Killer cells
and CD8 cells were also correlated with increased URIs.*®

Autoimmune disease is also correlated with dysregulation of the stress response. Individuals
with rheumatoid arthritis have been shown to have a decreased cortisol response to an acute
stressor and elevated pro-inflammatory interleukin-6.*° Decreased HPA activity has also been
demonstrated in individuals with Sjogrens syndrome showing a decrease in ACTH, cortisol,
and a blunted adrenal-pituitary response to CRH.*’

Stress and the Genitourinary System

Endometriosis is a disease affecting reproductive age women and is characterized by ectopic
endometrial tissue outside the uterus, dysmenorrhea, and infertility. Recent research indicates
that the severity of endometriosis is directly correlated to elevated serum cortisol and prolactin
levels.*® Infertile women undergoing in-vitro fertilization have been shown to exhibit in-
creased cortisol and prolactin levels compared to fertile women, and elevated anxiety levels
were correlated with decreased success of the procedure.*® Gonadal hormones are also affected
by stress. Studies show that stress significantly decreases testosterone levels. Also, estrogen has
been shown to blunt the HPA axis stress response stimulated by psychological stress. Estrogen
supplementation in perimenopausal women decreases cortisol, ACTH, epinephrine, norepi-
nephrine, and blood pressure.>®

Relationship between Stress and Weight Management

Cortisol also plays a role in weight management. Increased abdominal obesity and binge eating
is associated with increased levels of cortisol.>* Studies show that glucocorticoids increases
appetite and levels of leptin, a polypeptide hormone that modulates appetite.>® Also, studies
show that increased perceived stress is associated with increased serum leptin concentrations.>?
Leptin is an intricate factor in the HPA axis, as research shows that it is involved in the
expression of CRH in the hypothalamus, the adrenal level with ACTH, and is regulated by
glucocorticoids. In addition, leptin and cortisol show an inverse circadian rhythm suggestive of
regulatory feedback loop.>* Furthermore, the hormone ghrelin, which stimulates increased
food intake and fat mass, is increased by a stress-induced rise in cortisol.>®

COPING MECHANISMS FOR STRESS AND DISEASE

Personality and temperament play a role in modulating the stress response and help explain
why individuals with certain personality traits are more prone to acquiring stress-related dis-
eases. Individuals with the Type A personality are described as competitive, impatient, and ex-
hibit time urgency and intense achievement drive. Numerous studies have confirmed that this
personality type is an independent risk factor for developing cardiovascular disease and have
increased related morbidity and mortality.>®
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More recentstudies indicate that hostility is more predictive than the Type A personality profile
for acquiring stress-related disease. Researchers have demonstrated a 35% increase risk of car-
diovascular events in women with higher scores on hostility inventories when adjusting for other
risk factors.>” Increased mortality in younger individuals with diagnosed coronary artery disease
isalso associated with hostility.>® Studies indicate that hostile individuals exhibitincreased levels
of total serum cholesterol, homocysteine, and inflammatory markers such as CRP.>%%*

Inflammatory cytokines, such as interleukin-1, interleukin-8, and TNF-alpha, are also ele-
vated in hostile and depressed individuals.®® Additionally, suppressed anger is associated with
increased carotid artery intima-media thickness and stiffness.®® Socioeconomic and psycho-
social stressors are also associated with decreased post-stress recovery of systolic blood
pressure to baseline.®* Studies have also shown that individuals with metabolic syndrome and
high levels of hostility demonstrate a fourfold increase in the risk of having a myocardial
infarction.® Hostility, anger, and depression are correlated with increased insulin resistance
and elevated fasting insulin and glucose in women.®® Researches also propose a correlation
between perceived loss of control over one’s environment as a risk factor for increased hy-
pertension and cardiovascular disease.®’

Other stress-related diseases are also correlated with personality. A study was performed with
individuals with chronic constipation with and without IBS. This study demonstrated a signifi-
cant correlation with chronic constipation in all groups with increased hostility.° Additionally,
studies with inflammatory bowel disease show a decrease in relapse and surgical interventions
in those individuals with more mature psychological defense mechanisms.®®

OVERUSE OF CORTICOSTEROIDS

Cortisone and hydrocortisone help to regulate the body’s glucose. Since the late 1940s, corti-
costeroids have been used medically to alter and suppress immune function. With a phenomenal
range of applications, corticosteroids were quickly adopted as “miracle cures” for the full range
of autoimmune diseases, including the difficult-to-manage rheumatoid arthritis. However, it did
not take long for clinicians and researchers to discover that there was a severe cost for chronic
corticosteroid use. Countless patients developed physical conditions that, prior to such wide-
spread use of these agents, were rarely seen by practitioners of Western medicine such as
osteoporosis, poor wound healing, abdominal obesity, hypertension, hyperglycemia, and fluid
retention. Poorly monitored corticosteroid administration can result in a condition similar to
Cushing’s syndrome, an endogenous hypercortisolemia disease. A temporary treatment with
very low doses of cortisone may be beneficial, however, in patients with severe adrenal
exhaustion.

DIAGNOSING ADRENAL DYSFUNCTION

The fine homeostatic balance between health and disease can be disturbed if the clinical cause
of a patient’s original imbalance is not fully explored and treated. Indeed, replacement or
augmentation of hormones from exogenous sources, all too often, merely suppresses symptoms
while leaving the underlying disease process to advance without the diagnostically helpful
symptoms. When addressing adrenal imbalance, it is essential to look beyond laboratory tests
and symptoms alone and to integrate the clinical presentation as a whole. Just as overt signs and
symptoms of thyroid dysfunction may or may not always manifest with abnormal laboratory
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tests, a functional adrenal condition may be present in the absence of abnormal laboratory
findings. In fact, a recent plethora of medical literature points to the seemingly error-prone
assessment that results from measuring thyroid function solely via laboratory tests. The main
cause of adrenal fatigue is continual low-level stress, which taxes the adrenal glands, limiting
their ability to adapt to acute stressors. This low-level stress may be caused by emotional or
physical upsets or loss of sleep. Clinically, this manifests in the development of exhaustion that
does not become resolved with standard rest and relaxation.

A large number of symptoms associated with adrenal dysfunction have been reported in
the literature. These symptoms are often categorized according to physiologic performance,
psychologic=information processing, and immunologic and biochemical parameters.”® To date,
however, there is no universally agreed-on group of symptoms that describes accurately the
condition or the physiologic=psychologic=emotional distresses that some people experience.
Rather, multiple symptoms may presentin no particular combination under the general categories
of adrenal exhaustion, hypoadrenocorticalism, and hyperadrenocorticalism. Perhaps the most
confusing and controversial clinical component of diagnosing and treating adrenal imbalance is
codifying the testing parameters to determine conclusively the presence of adrenal exhaustion
and dysfunction. To advance alternative medicine in evidence-based clinical practice, tools must
be developed that can give practitioners acomprehensive approach to diagnosing adrenal burnout
syndrome. By combining biochemical studies, endocrine assays, and physiologic functioning
tests, these assessment methods would allow a clinician to gain a greater understanding of a
patient’s stress response. Numerous assessment methods have been proposed and are utilized to
measure and track adrenal dysfunction. Some of these testing models are listed below.

The 24-Hour Salivary Cortisol Pattern

This pattern consists of four points—7 am-8 am, noon, 4 pm-5 pm, and 11 pm-midnight.
Research suggests that measuring salivary, as opposed to serum, cortisol and DHEA levels may
be the best indication of adrenal function.”"* Yet controversy exists concerning the complete
validity of such testing methods because of potentially confounding variables, such as dietary
interference, diurnal variations in salivary production and viscosity, oral contaminants, and the
potential presence of gingival disease or problems regarding the mouth ecology. A 24-hour
urine test may provide a better overall picture of glandular function in contrast to a spot urine or
blood test, which provides merely a “snhapshot” of physiological functioning. In addition, the

To compensate for increased stressors, many
individuals have turned to ergogenic or energy
enhancement substances.

24-hour urine measures free cortisone to cortisol ratio, which is useful to identify issues related
to 11-beta-hydroxysteroid dehydrogenase, the enzyme that converts active cortisol to inactive
cortisone.

The 24-Hour Urine Free-Hormone Profiles

ACTH is part of a complex pathway of biochemical messengers. It is, therefore, difficult to
identify where, exactly, in this “pathway” dysfunction may be occurring. In response to this



8 CLINICAL NATURAL MEDICINE HANDBOOK

complexity, comprehensive testing laboratories have developed methods for evaluating pri-
mary and secondary steroid hormones and their most important metabolites. This provides
practitioners with a tool to examine the stress response more fully in the context of overall
hormonal balance including precursors and metabolites of the hormones.”

slgA

A protein modulator of immune activity, sIgA is intimately linked to the activity of the auto-
nomic nervous system. Alterations and dysfunctions in the autonomic nervous system can be
measured directly by changes in salivary composition and excretion. Medical researchers have
recently theorized that factors such as exercise and chronic stress might induce changes in
several components of saliva, such as immunoglobulins and proteins. Acute stress increases
slgA secretion immediately after the stressor, while the chronic stress causes a decrease in sIgA
secretion several days after the stressor.

Plasma Glutamine

Glutamine is considered to be a conditionally essential amino acid because it can be synthe-
sized in the body from glutamic acid. Glutamine is an important modulator of many homeo-
static functions and optimal functioning of specialized tissues within the body. These tissues
are key to gut and immune system function. Researchers have recognized certain conditions in
which the body’s demand for glutamine exceeds its ability to synthesize it. Such conditions are
associated with high levels of physiologic stress. Under such chronic, catabolic conditions, the
body takes its supply of glutamine from muscle tissue.”® Glutamine may be decreased after sur-
gery and other stressors.

Total Blood Cholesterol

Researchers theorize that because the body alters its ability to compensate for a shift in adrenal
function, stress has a deleterious influence on cholesterol synthesis and specific lipoprotein
molecules. Measuring total body cholesterol will allow researchers to correlate changes in
adrenal function with shifts in cholesterol levels. Chronic stress is associated with high LDL-
cholesterol and low HDL-cholesterol.

Serum Ferritin

Ferritin reflects the body’s iron stores and is a good indicator of iron storage status. The fer-
ritin test is more sensitive than the iron or total iron binding capacity test for diagnosing iron
deficiency or overload. Measuring ferritin levels will provide an additional means of assessing
immune function and physiologic adaptation to stress. Serum ferritin concentrations can be
significantly depressed under physical stress.

Morning Basal Body Temperature

Cortisol has a profound suppressive effect on thyroid-axis function. In the presence of elevated
cortisol, thyroid functioning can become significantly impaired. The resultant changes in
thyroid metabolism can include suppression of thyroid-stimulating hormone (thyrotropin;
TSH) and decreased conversion of thyroid hormone from thyroxine (T4) to the more potent
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form of triiodothyronine (T3) in peripheral tissues. It has been hypothesized that these effects
arise from inhibition of the enzyme 5-deiodinase, affecting the T4 to T3 conversion and
suppression of TSH by endogenous somatostatin. Increased cortisol can cause peripheral
tissues to no longer respond to the thyroid hormone signal. It creates a condition of thyroid
resistance, meaning that thyroid hormone levels can be normal, but tissues fail to respond
efficiently to the thyroid signal, causing symptoms of hypothyroidism such as low basal body
temperature.

Postural Muscle Assessment

Research has identified restricted muscular sodium=potassium adenosine triphosphatase
(ATPase) activity and reduced cortisol levels in chronically stressed rats. Studies suggest that it
is necessary to have an “intact pituitary—adrenal axis for adequate function of the sodium=
potassium pump.”’”"® An ion shift with an increased extracellular potassium concentration has
also been proposed as a possible cause of muscular complaints during exercise in patients who
use beta-blockers. Postural muscles (gastrocnemius, soleus, medial hamstrings, short adduc-
tors of the thigh, hamstrings, psoas, piriformis, tensor fascia lata, quadratus lumborum, erector
spinae, latissimus dorsi, upper trapezius, sternomastoid, levator scapulae, pectoralis major, and
the flexors of the forearm) shorten under stress. Therefore, evaluation of the postural muscles
may be applicable to stress-induced health conditions.

HERBAL TREATMENTS FOR ADRENOCORTICAL DYSFUNCTION

To compensate for increased stressors, many individuals have turned to ergogenic or energy
enhancement substances. These herbal and nutritional supplements are thought to have some
type of ergogenic activity and are among the best-selling natural products in nutrition stores,
with a financial impact in the $2-$3 billion per year range. Although there is a body of
scientific literature on a variety of natural ergogenic substances—such as pyruvate, creatine,
ephedra (ma huang; Ephedra sinica), ginseng (Panax spp.), and guarana (Paullinia cupana)—
using animal models, there are few well-designed human clinical trials. This lack of legitimate
research and the high over-the-counter use of natural products suggest an urgent need to
conduct studies on the long-term effectiveness and safety of these natural ergogenic aids.
Natural products (such as phytopharmacologic agents), which appear to enhance performance
capacity (as demonstrated in animal and human studies), include such nutrients as creatine and
pyruvate and such herbs as guarana, ginseng, Siberian ginseng (eleuthero; Eleutherococcus
senticosus), schisandra (Schisandra chinensis), and ashwagandha (Withania somnifera).”®-*
Other botanicals with purported ergogenic efficacy include regular coffee (Coffea arabica),
cola nut (Cola accuminata), and ephedra. These herbs are thought to have ergogenic effects
because they contain methylxanthine compounds (cola nut and coffee beans), which have been
shown to mimic the effects of endogenous epinephrine (ephedra). Caffeine, a methylxanthine,
has been shown, in human trials, to enhance endurance and exercise performance.82 Perhaps
the most misunderstood of all adrenal tonic herbs are the adaptogens. The term adaptogen,
coined by Dr. Israel Brekhman, was proposed as a more appropriate description for isolated
phytochemical compounds. Adaptogens, first identified in 1966 by Brekhman, are, collec-
tively, a group of medically effective substances that put organisms into nonspecific height-
ened resistance states to help organisms to combat stressors and adapt to extraordinary



10 CLINICAL NATURAL MEDICINE HANDBOOK

Table 1-1. Botanicals for Treating Adrenocortical Dysfunction

Botanical Agent Ry Mechanism of Action
Licorice (Glycyrrhiza 1-2 g per day (can go Suppresses Sb-reductase
glabra) as high as 30 g) activity; inhibits 11b-

hydroxysteroid-dehydrogenase,
which converts active cortisol
into inactive cortisone; may
cause blood pressure elevations
requiring monitoring
Hog weed (Boerhaavia Unknown Buffers plasma cortisol
diffusa) elevation; reverses adrenal
cortisol depletion under high
levels of stress
Ashwagandha (Withania 10-60 drops 3—4 times per Glucocorticoid-like effects from
somnifera) day of fresh plant-liquid plant sterols
extract or 1-6 g daily
of the whole herb in
capsule or tea®

Siberian ginseng Dry strength liquid extract: Binds to mineral and extract:
(Eleutherococcus 20-60 drops 1-4 times 20-60 glucocorticoid-receptors
senticosus) per day

Tilgner S. Herbal Medicine: From the Heart of the Earth. Cottage Grove, OR: Wise Acres Press, 1999.

challenges. These herbs are of most interest to nutritionally minded physicians as substances
that can enhance an individual’s resistance to the long-term, cumulative effects of high-
volume and high-intensity stress (such as exercise). Perhaps the most studied of the adapto-
genic herbs are Siberian ginseng (Eleuthero) and licorice (Glycyrrhiza glabra). The purported
mechanism of action of licorice is to reduce the amount of hydrocortisone broken down via
inhibition of 11-beta-hydroxysteroid-dehydrogenase, which converts active cortisol into in-
active cortisone. Eleuthero may act as an adaptogen by regulation of glucose metabolism and
enhancement of immune function. These herbs were the first to be studied as adaptogens.
Additional first-generation adaptogens include schisandra and reishi (Ganoderma lucidum).®®
There are additional botanical agents that have been reported to have adaptogenic qualities,
but these agents have not been studied extensively for their support of the adrenal system.
These include: ashwaganda, gotu kola (Centella asiatica), wild oats (Avena sativa), astragalus
(huang chi; Astragalus membranaceous), fo-ti or hoshouwu (Polygonum multiflorum), bur-
dock (Arctium lappa), Siberian Ginseng (Eleutherococcus senticosus) and suma (Pfaffia
paniculata).

Withania somnifera (Ashwagandha)

Withania somnifera is a medicinal plant used in Ayurvedic medicine. Historically, this
adaptogenic herb has been used to modulate the stress response as well as for immune mod-
ulation, and anti-inflammatory, anti-tumor, and antioxidant activity.84 Research using animal
models indicates that supplementation with ashwagandha moderates the stress response
when exposed to chronic environmental stressors, including attenuation of symptoms such as
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depression, increased blood sugar, glucose intolerance, increased cortisol, cognitive deficits
and stomach ulcers.®> Additional studies have shown that ashwagandha exhibits anti-anxiety
and antidepressant activity comparable to pharmaceutical agents.®® Research has also dem-
onstrated that ashwagandha exhibits neuroprotective activity in the hippocampus with induced
environmental stress. This study showed an 80% decrease in the number of degenerating cells
in the hippocampus with ashwagandha compared to controls.®” Studies using animal models
have also demonstrated ashwagandha supplementation increases antioxidant enzymes as well
as decreases stress-induced gastric ulcers.®® Research has revealed immune modulating effects
by up-regulation of Th-1 immune response measured by significant increases in CD4 and CD8
levels with ashwagandha root supplementation.®® Ashwagandha root also has been shown to
decrease total plasma lipids, cholesterol, triglycerides, and lipid peroxidation and increase
HDL levels in hypercholesterolemic animals.*

Eleutherococcus senticosus (Eleuthero; Siberian Ginseng)

Siberian ginseng is another adaptogenic herb used for various immune and stress modulating
effects. Studies with animal models indicate that Siberian ginseng supplementation combined
with induced physical stress showed inhibition of elevation in serum cortisol, inhibition of the
reduction in natural killer cell activity, and increased physical endurance.®* Studies indicate
that the constituents in Siberian ginseng also exhibit immune stimulating, antibacterial, cho-
lesterol lowering, antioxidant, anti-cancer, and insulin modulating activity.*

Panax Ginseng (Korean Ginseng)

Panax ginseng has been traditionally used in Asian countries as an adaptogenic herb to mod-
ulate stress, fatigue, and immune function. Ginseng has numerous active constituents, most
notably are the triterpenoid saponins referred to collectively as ginsenosides. Research shows
that ginseng saponins directly influence the HPA axis. Animal models show that these saponins
increase plasma levels of ACTH and cortisol, and this stimulation is suppressed by dexa-
methasone suggesting they act via the hypothalamus.®® Panax has also been shown to increase
DHEA sulfate and improve the cortisol: DHEA ratios in menopausal women. Panax
also stimulates the Th-1 immune response. Studies show an increase in IgA production, and the
Th-1 cytokines interleukin-2 and interferon-gamma as well as interleukin-10. Also, the activity
of natural killer cells was increased.®® Evidence suggests that Panax ginseng exhibits anti-
oxidant, anti-cancer, and anti-inflammatory activity. Research shows that Panax provides
protection of neurons from toxicity and hypoxia, improve cognitive performance, exhibits
anti-atherosclerotic and antihypertensive activity, improves wound healing, decreases allergic
response, and enhances insulin sensitivity.*®

Rhodiola rosea

Rhodiola is another medicinal plant used to tonify and for general balancing. A double-blind
crossover study performed with humans showed that Rhodiola supplementation improved
mental fatigue and cognition under stressful conditions.®® Investigation of Rhodiola also dem-
onstrates that this herb prevents stress-induced cardiac damage by preventing catacholamine
release and higher cAMP levels in the myocardium associated with increased stress.®” Rhodiola
has numerous other traditional uses as well. It exhibits antidepressant and anti-cancer activity,
improves physical and mental performance, and increases endogenous opioid peptides.*®
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Botanicals with Purported Adaptogenic Properties

American ginseng (Panax quinquefolium)
Ashwagandha (Withania somnifera)
Astragalus (Astragalus membranaceus) root
Borage (Borago officinalis)

Bupleurum (Bupleurum chinense)

Cola nut (Cola nitida)

Devil’s club (Oplopanax horridum)
Echinacea (Echinacea spp.)

Ginseng (Panax spp.)

Korean ginseng (Panax Ginseng)

Licorice (Glycyrrhiza glabra)

Matricaria chamomile

Oats (Avena sativa)

Prickly ash (Xanthoxylum clava-herculis) bark
Siberian ginseng (Eleutherococcus senticosus)
Scullcap (Scutellaria lateriflora)

Suma (Pfaffia paniculata)

Turmeric (Curcuma longa)

From: Tilgner S. Herbal Medicine: From the Heart of the Earth. OR: Wise Acres Press, 1999.

Camellia sinensis

Camellia sinensis, commonly known as green tea, is well known for its antioxidant, anti-
inflammatory, and anti-cancer properties. Additionally, it is believed to improve cardiovas-
cular health, protect the skin from ionizing radiation, and enhance weight loss.?® The amino
acid theanine is one of the constituents of green tea. Human studies show that oral intake of
theanine attenuates the sympathetic response to an acute stressor. Specifically, a decrease in heart
rate and salivary immunoglobulin A was demonstrated.'® Theanine increases dopamine and
serotonin levels in the brain, which may account for its anxiolytic activity.*°* Also, animal models
also show that theanine decreases blood pressure in spontaneously hypertensive rats.*%2

Matricaria chamomile

Matricaria chamomile, also known as Chamomilla recutita, has been shown to modulate the
HPA axis. Animal models have shown that chamomile supplementation reduced cortisol levels
in response to an acute stressor.'% Additionally, chamomile inhalation decreased the stress-
induced increase in ACTH levels.'®* The constituent in chamomile apigenin has been shown to
bind the central benzodiazepine receptors inducing anxiolytic and slight sedating effects.*®

Holy Basil

Research has documented that holy basil (Ocimim sanctum) acts as an antioxidant and may de-
crease levels of stress hormones.® This herb is a powerful anti-inflammatory that has an effec-
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tiveness that is similar to aspirin and ibuprofen. However, unlike aspirin and ibuprofen, this herb
is not irritating to the lining of the stomach. Animal studies have found that holy basil has similar
effects to a variety of mood-enhancing pharmaceuticals, such as stimulants and antidepressants.

NUTRACEUTICALS FOR TREATING
ADRENOCORTICAL DYSFUNCTION
Phophatidylserine

Phosphatidylserine is an endogenous phospholipid found in high levels in the brain and is
important in neuron function. Soy lecithin phosphatidylserine has been shown to have adap-
togenic properties and modulates the HPA axis. Studies show that in the presence of a

Table 1-2. Nutraceuticals for Treating Adrenocortical Dysfunction

Nutraceutical Ry Mechanism of Action

Vitamin C 1,000 mg, 3 times per day Acts as a reducing agent for the mixed
function oxidase used in the synthesis
of steroid hormones®

Pantothenic acid 500 mg, 2 times per day Increases corticosteroid production and
normalizes response to ACTH"

Vitamin B complex 50-100 mg, per day Helps to transfer methyl groups and
regenerate methionine

Phosphatidylserine 500 mg, 2 times per day, Orally, prescribed PS product has

15 minutes prior to eating decreased plasma cortisol and ACTH

levels in healthy research subjects®

Magnesium 150 mg, 3 times per day A cofactor for most ATP-dependent

reactions and activation of intracellular
secondary messenger cCAMP

Zinc 15mg, 2 times per day, Zinc deficiency increases membrane
with food susceptibility to oxygen free-radical
damage
a-lipoic acid 150 mg, 3 times per day Cofactor for the citric-acid cycle; potent

antioxidant; partially restores the
hydrocortisone suppression of T-helper

cell activity®
Adrenal glandular 400-500 mg, per day Unknown; further research is needed
support or as directed by
manufacturer

#Kodama M, Inoue F, Kodama T. Intraperitoneal administration of ascorbic acid delays the turnover of labeled cortisol in
plasma of ODA rat, but not Wistar rat: Evidence in support of the cardinal role of vitamin C in the progression of
glucocorticoid synthesis. In Vivo 1996;10:97-110

PPietrzik K, Ginta E. Response of hepatitis drug—metabolizing enzymes to immobilization stress in rats of various ages. Acta
Physiol Hungarica 1993;81:29-35.

“Monteleone P, Maj M, Beinert L, et al. Blunting by chronic phosphatidylserine administration of the stress-induced
activation of the hypothalamo-pituitary-adrenal axis in healthy men. Eur J Clin Pharmacol 1992;41:385-388.

d0hmori H, Yamauchi T, Yamamoto |. Augmentation of the antibody response by lipoic acid in mice. Jpn J

Pharmacol 1986;42:275-280.

ACTH, adrenocoricotropic hormone; ATP, adenosine triphosphate; cAMP, cyclic adensosine monophosphate; PS,
phosphatidylserine.
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psychological stressor, phosphatidylserine supplementation blunts serum cortisol, ACTH, and
salivary cortisol levels.*®” Additionally, research has shown that phosphatidylserine supple-
mentation in individuals with above-average neuroticism scores reported better moods and
feeling less stressed.'® Results also indicate that phosphatidylserine improves cognitive
function on tasks such as learning and memory skills in elderly individuals.*®® In addition,
studies demonstrate improvement in depression, cognition, and behavior in elderly individuals
with phosphatidylserine.**°

L-Tyrosine and L-Phenylalanine

Tyrosine is a nonessential amino acid synthesized from phenylalanine. It is the precursor used
for the synthesis of thyroxine, catecholamines, norepinephrine, epinephrine, and dopa-
mine. Studies have associated stress-induced impairment of performance with depletion of
brain stores of norepinephrine. Tyrosine supplementation has been shown to improve stress-
associated declines in both neural norepinephrine levels and performance.*** Also, individuals
given tyrosine supplementation performed better on a memory and a tracking task under
psychosocial and physical stress. In addition, the supplementation of tyrosine decreased sys-
tolic blood pressure in these individuals.**?

Ascorbic Acid

Ascorbic acid, or vitamin C, is a water-soluble vitamin important for numerous physiological
functions. In addition to antioxidant and immune-stimulating activity, it is also involved with
tyrosine, tryptophan, norepinephrine, dopamine, thyroxine, and carnitine metabolism. A study
was performed to evaluate the effect of ascorbic acid supplementation with psychological
stress. The group given the ascorbic acid showed less increase in blood pressure, decreased
subjective stress response, and a faster cortisol recovery.'*® In one study, ascorbic acid supple-
mentation was given to individuals undergoing prolonged exercise. Cortisol was significantly
reduced immediately post-exercise, as well as epinephrine, interleukin-10, and interleukin-1
receptor antagonist.** Evidence also shows that animals deficient in ascorbic acid have sig-
nificantly higher serum and saliva cortisol levels.**®

B Vitamins

B vitamins, such as pyridoxine, pantothenic acid, thiamine, and cobalamin, have been shown to
improve aspects of the stress response and stress-related disease. Pyridoxine, or vitamin B, is
required for amino acid, carbohydrate, and lipid metabolism. Pyridoxine has been shown by
numerous studies to modulate the stress response. Animal studies indicate that pyridoxine
deficiency causes hypertension and increased sympathetic stimulation and decreased serotonin,
gamma-aminobutyric acid (GABA) and pyridoxal phosphate. Pyridoxine supplementation in
these animals reversed these finding demonstrating normal GABA, serotonin, epinephrine and
norepinephrine levels.**® Vitamin B6 is associated with increased risk of cardiovascular dis-
ease. Low levels of pyridoxal 5-phosphate, the active form of vitamin B6, is associated with
elevation in the inflammatory marker CRP independent of homocysteine levels.**’” Low levels
of vitamin B6, B12, and folate are associated with increased homocysteine and risk for cor-
onary heart disease.*® Thiamine, or vitamin B1, has also shown anti-stress activity in animals
by protecting cardiac tissue from stress-induced ischemia.'*® Deficiency of thiamine is also
associated with memory and learning deficits.*?°
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Omega-3 Fatty Acids

Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are omega-3 fatty acids found
in high concentration in fish, such as salmon, cod, mackerel, trout, sardines, and herring.
Research has shown that supplementation with omega-3 fatty acids blunt the stress response
elicited by mental stress. In fact, epinephrine, cortisol, plasma nonesterified fatty acids, and
energy expenditure were all significantly decreased with dietary fish oil supplementation.*?*
Fish oil also has anti-inflammatory activity by inhibiting the pro-inflammatory cytokines in-
terleukin-1 alpha and TNF-alpha as well as decrease COX-2 expression.*?? Studies also show
that omega-3 deficiency adversely affects learning and cognitive behavior.*?® Evidence sug-
gests that fish oil is beneficial for prevention of cardiovascular disease, type 2 diabetes, met-
abolic syndrome, hyperlipidemia, and depression.*?*

CONCLUSIONS

A particularly interesting study revealed that cortisol strongly fluctuates with increases and
decreases in negative affect. The parameters of this research included testing salivary cortisol
levels of 30 healthy young men experiencing an activating and humorous video, a speech
stressor, and a resting control. The study researchers found that negative affect increased
during the speech but strongly decreased during the video. The researchers concluded that their
results suggested that the HPA axis is a dynamic system that is influenced by changes in
negative affect independently of the experience of generalized activation.**® An increasing
amount of research points to the relation between some emotional states and sympathetic
nervous system over-activity.>*?® This research confirms that the mind and body can no longer
be looked on as separate moieties. Whatever the underlying mechanism that connects mind and
body, the writing on the wall is quite clear—medicine can no longer separate the structure of
the human body from the function of the human body. Ultimately, as we have known for a very
long time empirically, restoration of homeostasis requires treatment of the whole organism, not
just one part of it.2” With regard to adrenocortical function, even on the purely physical level,
many physicians who practice nutritionally oriented medicine have noted that certain condi-
tions improve with treatment for adrenal fatigue. Some of the more common conditions that
respond to this kind of treatment are acute viral illnesses, allergies, gastritis, osteoarthritis,
rheumatoid arthritis, eczema, contact dermatitis, urticaria, psoriasis, and allergic rhinitis.
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HOLISTIC APPROACHES
TO TREATING ANDROPAUSE

Andropause has been increasingly discussed in the media in recent years. Originally described
as the “male climacteric” in a Journal of the American Medical Association (JAMA)* paper in
the mid-1940s, andropause has gained much attention lately among medical providers. In the
JAMA study, Heller and Myers reported the benefits of testosterone replacement for reliev-
ing andropausal symptoms, thereby establishing the condition as an actual medical problem
warranting replacement=treatment. Although the case for andropause was established so long
ago, several conflicting theories about the validity of andropause as an actual medical condition
have prevented it from receiving much-needed attention, and a confusing label—“male
menopause”—nhas also created problems with recognition. In addition, relatively inconvenient
treatments coupled with men’s notorious discomfort with seeking medical care (women visit
the doctor roughly 150% more frequently than men) have kept andropause on the “back
burner” of medicine. The term andropause refers to a condition of lowered androgens, in-
cluding testosterone, dehydroepiandrosterone (DHEA), and androstenedione. Incorrectly re-
ferred to as “male hormones,” these substances are found in both men and women. Peaking in
the early to mid 20s, testosterone then begins a slow decline; each year thereafter the body’s
total testosterone level declines roughly by 1.6%, free testosterone by 2%, and bioavailable
testosterone by 2.5%. Further compounding of this problem is a rise in sex hormone-binding
globulin (SHBG) of roughly 1.6% per year.? Based on measurements of total testosterone,
approximately 20% of men over 55 are considered hypogonadal® and, when this condition is
based on levels of bioavailable testosterone, 50% of men age 50 and over are considered
hypogonadal.* Recent research estimates that approximately one in four men over age 30 have
low levels of testosterone.®

THE BIOCHEMISTRY OF ANDROPAUSE

The testes in a healthy young man will produce nearly 95% of his androgens, most of which is
testosterone, at a rate of roughly 10 mg per day. The other 5% of androgens are derived from
adrenal-gland production of DHEA, a precursor molecule. The stimulus for production origi-
nates in the hypothalamic-pituitary axis, where gonadotropin-releasing hormone (GnRH) from
the hypothalamus stimulates the release of two hormones, luteinizing hormone (LH) and fol-
licle-stimulating hormone (FSH), in the pituitary gland. Luteinizing hormone drives the pro-
duction of testosterone in the testes while FSH hormone affects spermatogenesis. Testosterone
is metabolized further to dihydrotestosterone (DHT) by the ever-demonized enzyme 5-alpha-
reductase (DHT is considered to be responsible for prostatic hypertrophy as well as male-pattern
hair loss in genetically susceptible men)® or it undergoes transformation into estradiol via the
enzyme aromatase. DHT binds with greater affinity to androgen receptors and therefore acts as a
more potent activator (up to four times the strength) of testosterone receptors. Estrogens are also
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a factor in andropause; 25% of the estradiol (the most biologically active form of estrogen)
produced in the male is derived from the testicles while the remaining 75% is produced mainly
in adipose tissue, the brain, and the liver. Nearly 98% of testosterone circulates bound to plasma
proteins (and is thereby “unavailable”) whereas the remaining 2%, known as free testosterone,
accounts for nearly all of the biologic activity of the hormone. Of the bound testosterone, 40% is
tightly bound to SHBG while the remainder is relatively weakly bound to albumin and is
therefore more readily available. The term bioavailable refers to both the free testosterone and
that which is bound to albumin.” The amount of testosterone that binds with SHBG increases
with aging thereby decreasing the amount of free testosterone.? As testosterone levels fall, this
stimulates increased production of SHBG by the liver; the estrogens in a man’s body will also
increase SHBG. Increased levels of SHBG-bound testosterone lead to normal serum ranges of
total testosterone, despite a relative deficiency in bioavailable testosterone.

When the body has excess androgens, SHBG will tend to be low, which results in normal
levels of total testosterone but elevated levels of bioavailable testosterone.

THE AGING PROCESS

Aging is undeniably related to lowered androgen levels. Compared to female menopause in
which hormone levels are attenuated in a much narrower period of time over 5-10 years,
andropause is marked by a more gradual decline of androgens. Because of the gradual nature of
the decline, other phrases, such as “androgen decline in aging males” (ADAM) or “alternative
partial androgen decline in aging males” are used because the decline does not result in
complete deficiency. When androgen levels are low enough to become symptomatic, this
condition is then called andropause,” which is technically defined as the natural cessation of the
sexual function in older men. The decline of testosterone in males that occurs with aging is
associated with an increase in FSH and LH, albeit to a much lesser extent than seen in women.
A low testosterone level with a transient rise in LH is suggestive of age-related impairment of
gonadotropin releasing hormone (GnRH).'° Because testosterone has only a supportive role in
regulating spermatogenesis, the fertility of andropausal men may be minimally affected; this is
evidenced mostly by increased numbers of sperm with abnormal morphology and impaired
mobility.** This situation is very different than that of women, in whom reproductive function
is effectively ceased by menopausal-induced ovarian shutdown. The end result of sex-hormone
deprivation in both genders is similar; loss of muscle, bone density, and cognitive function are
common in aging patients, and they also develop increased risks for coronary artery disease
and myocardial infarctions. The exact mechanism by which androgens affect bone develop-
ment and cognition are relatively unclear at this time; however, a definite protective effect has
been observed.*

Responsible for structural regulation of body proteins (and the development and mainte-
nance of male genitalia), testosterone, at suboptimal levels, will initially lead to modest
physical changes, including weakening muscles, bone loss, weight gain (primarily adipose
tissue), and progressive facial aging. If testosterone is continually low, changes in memory,
impotence, general fatigue, and irritability result. Decreased libido may be one of the first noted
changes of age-associated testosterone decline in men. Declining testosterone and resultant
loss of libido is not typically manifested by frustrated sexual urges, or complaints of frustra-
tion; most often this condition manifests as passivity. This can often lead to lack of interest in
sex, visual sexual stimulation, business, competitive sports, and physical activity. Typically,
during a man’s 40s or 50s, and sometimes even the 30s, testosterone production begins to
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decline noticeably. This is most often noted between ages 50 and 55. Symptoms are not
universally experienced during andropause; however, the most frequently noted symptoms
include mood changes accompanied by decreased well-being and changes in sexual function.
One study of men age 60 and above revealed a 46% occurrence of loss of libido and erectile
dysfunction, a 41% occurrence of general fatigue, and a 36% occurrence of memory loss.*® The
investigators noted, however, that correlation of symptoms with testosterone levels was highly
variable and warrants further research.

CLINICAL ASSESSMENT

A detailed history, physical examination, and laboratory testing are necessary to rule out
confounding factors and diagnose andropause correctly. Pertinent history questions should
focus on the difference between loss of libido and impotence that results from erectile dys-
function. Excessive alcohol intake can suppress androgen production. Several factors act as
diagnostic confounders. Chronic illness and stress (physical and mental) can lead to a decline
in testosterone levels. Pharmaceuticals, such as spironolactone, digoxin, and cimetidine, also
may produce this effect. Conditions, such as insulin resistance, obesity, and diabetes, are
associated with hypogonadism*®*#*°> while anemia and hypothyroidism can produce fatigue
and decreased libido. Other, rarer conditions, such as Kallman’s syndrome, Klinefelter’s
syndrome, and Prader-Willi syndrome, that result in hypogonadism should also be ruled out.

TREATMENTS

Quite often, men suffering from symptoms of andropause are often treated for a specific,
sometimes related, medical condition only. For instance, an andropausal man may be diag-
nosed with depression and given an antidepressant, rather than the doctor truly discerning
the origin of the depression. With today’s rampant prescribing of antidepressants to people
who are not otherwise happy and content 100% of the time, this problem continues to be
compounded (not to mention that antidepressants exaggerate loss of libido). Physicians may
not see the entire pattern; but a holistic approach to the patient’s entire symptomatology may
include treatment with hormone replacement therapy (HRT), botanical medicines, nutrition,
and exercise. Therapy is primarily focused on supporting and balancing hormone levels in
the body.

Associated Andropausal Symptoms

Erectile dysfunction Loss of muscle size and strength
Decreased libido Osteoporosis

Mood disturbances, including Increased body fat

depression, irritability, Difficulty with concentration
tiredness Memory loss

Sleep difficulties
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HORMONE REPLACEMENT

HRT Controversies

Similar to menopause, andropause can be treated with a combination of lifestyle, nutritional,
botanical, and HRT approaches. The recent backlash against esterified estrogens used in com-
bination with synthetic progesterone (progestin) molecules for treating menopause® has led to
a near-revolution and altered prescribing habits by physicians. Several events (popular media
and research evidence) have led to a wave of interest in using bioidentical hormones to achieve
hormonal balance. An offshoot of this trend involves the use of hormone replacement in men.
Among these are pro-hormones (DHEA, androstenedione, and pregnenolone) and testoster-
one. Combined with other natural medicines, treatment of andropause symptoms is rather
successful but, as will be discussed, is not without controversy.

Testosterone Replacement

The knowledge base surrounding replacement of testosterone and androgens at physiologic
levels in men with andropausal symptoms is much newer and less widely accepted in con-
ventional medicine compared to the many accepted allopathic choices available to women. It is
true that women, without a doubt, experience greater fluctuations and resultant symptoms
because of the cyclical nature of female hormones. This has led in part to the vast “medical-
ization” of both the menses and menopause, wherein a solution to nearly any type of pertur-
bation can be answered with one or more combinations of hormone replacement. Protocols and
forms of HRT for men are quite limited by comparison. Medicine has long held that prostate-
specific problems, such as hypertrophy and cancer, are solely initiated by testosterone.
However, a small body of evidence is accumulating that these problems may not be solely
related to this hormone. This evidence indicates that accumulation of estrogen in aging may be
the primary factor in the development of prostate disease later in life whereas testosterone and
DHT play a secondary role, or act as promoters.*” Another study showed that there were no
associations between testosterone, SHBG, or androstenedione concentrations and the incidence
of prostatic carcinoma, further refuting the notion that androgens are the sole determinants of
future prostate disease.'® What is more, with aging, testosterone levels begin to decline; yet at
the same time, prostatic hypertrophy incidence elevates. The standard argument for this is that

Table 2-1. Dosing Table

Treatment Doses

Hormone replacement Should be evaluated on an individual therapy
basis following extensive testing; typically
introduced after all other means have been used

Testosterone replacement Typical starting dose is 5-10 mg, topically

Dehydroepiandrosterone 25-50mg per day

Chrysin 500-750 mg per day

Zinc 30 mg per day?

Puncture vine or tribulus Variable; 250-1,500 mg per day; standardized to 30%-—45%
(Tribulus terrestris) steroidal saponins (also known as furostanol)

Potency wood (Muira puama) 1-2 mL, extract, 2 times per day

3patients should always supplement with copper when taking extra zinc.
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Diagnostic Confounders of Andropause

Diabetes, renal failure, cirrhosis, anemia, or hypothyroidism

Depression

Alcohol abuse=poor nutrition leading to decreased albumin levels

Abnormal circadian rhythm of testosterone

Medications, such as cimetidine [Tagamet], digoxin [Digitek, Lanoxicaps , Lanoxin ],
spironolactone [Aldactone ], or antidepressants

Acute stressors, such as surgery, severe burns, or accidents

Vigorous athleticism

Other confounders, including hypothalamic-pituitary tumors, Cushing’s syndrome,
hemochromatosis, Kallmann’s syndrome, Klinefelter’s syndrome, or Prader-Willi
syndrome

hypertrophy results from the cumulative effect of testosterone on the prostate gland. However,
when focusing on incidence rates during the years of highest testosterone levels (20s, 30s, and
40s), when most of the exposure has occurred, this time period is associated with the lowest
risk of prostate disease.*®

The transformation (aromatization) of testosterone to estrogen occurs most readily in the fat
stores of the body. Therefore, as one ages and gains weight, the aromatase enzyme system is
fueled, resulting in elevated levels of estradiol, perhaps promoting prostatic disease. Con-
versely, as testosterone is metabolized via 5-alpha reductase, it is transformed into DHT, a
molecule that androgen-related disease is currently blamed on. When viewing the routes of
metabolization of testosterone, we noticed that the two main avenues are via aromatase, leading
to estradiol and 5-alpha reductase, leading to DHT. An unproven idea worth considering is the
possibility that by blocking the 5-alpha reductase enzyme, one essentially creates a “backup” at
this point in testosterone metabolism, forcing testosterone to be dismantled via aromatase,
possibly leading to greater levels of estradiol and exacerbating the problem. The problem is
addressed by attempting to restore a more youthful balance between estrogen and testosterone
by decreasing estrogen influence and increasing testosterone influence in the male body. This is
referred to as increasing the testosterone—estrogen ratio. This is achieved with testosterone
supplementation, often at doses of 5-10 mg per day, and taking steps to reduce estrogen load in
the body, such as using phytoestrogens, dietary strategies, exercise, and nutraceutical options. In
addition, some physicians may augment this process by prescribing progesterone to men, further
blunting estrogen’s effect in the body. Prior to, and during, androgen replacement, a prostate
examination should be conducted at the outset of therapy, and baseline and prostate-specific
antigen levels should be measured, three and six months later and then every six months
thereafter, if latent prostate symptoms develop.

DHEA

DHEA has been promoted as a way to slow the aging process and several “symptoms” con-
comitant with the process. DHEA’s effects include reversing weight gain and increasing
strength, endurance, cognitive function, immune function, and overall energy levels. More
specifically, however, DHEA is used to treat adrenal and androgen deficiency in aging adults.
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DHEA is produced in the liver and adrenal glands and testes in men. The majority of DHEA in
the body exists in the sulfated storage form, DHEA-S. DHEA is converted into androstenedione,
a main precursor of both androgens and estrogens.?® DHEA levels are typically higher in men
than in women and tend to decline with aging in both genders. Interestingly, not all aging
members of the population experience this effect; in approximately one-third of adults, DHEA
will increase with age.?* DHEA supplementation appears to alter the gender-specific androgen—
estrogen ratios; however, the amount of hormone that is elevated in each gender is different.

Men may experience an increase in estrogens but not as much in androgens when taking
DHEA, and women who take the supplement will experience large increases in androgens but
not in estrogens.?? The androgen- and estrogen-producing effects of DHEA are thought to be
responsible for the pro-hormone’s beneficial effects.?® In men who took DHEA for more than 24
weeks, erectile dysfunction was reduced and the men had improved orgasm function, libido, and
overall sexual satisfaction.>* Much controversy surrounds the use of DHEA in both genders;
studies to date have been generally small and of short duration. DHEA is a potent agonist of
estrogen receptor—positive breast cancer cells in vitro (and should therefore be used with caution
in women), although it is difficult to extrapolate such data to in vivo activity.?®

EXERCISE

Declining testosterone has multifaceted origins and levels of the hormone can be augmented in
numerous ways. Perhaps the most neglected medicine of all, exercise can improve an aging
man’s testosterone levels (in addition to offsetting andropause-related bone loss, weight gain,
muscle loss, and sleep and mood disturbances). Moderate physical activity was shown to in-
crease serum testosterone levels by 39%, SHBG by 19%, free testosterone by 23%, and total
serum proteins by 13%, mainly during a period of exercise in one study.?® The transient elevation
of testosterone observed in this study was thought to be partly the result of increased SHBG
concentration. Testosterone levels returned to baseline in the subjects after the exercise, indi-
cating that hemoconcentration may have contributed partially to the subjects’ increased tes-
tosterone levels. However, a separate study sought to challenge the observation that perhaps this
testosterone elevation was only related to increases in SHBG; investigators in this study con-
cluded that, indeed, free testosterone does increase with moderately prolonged endurance-type
exercise, and this increase was not associated with a change in the binding affinity of SHBG.?’
Furthermore, the data from this study suggested that exercise-induced increases in testosterone
were mediated by sympathetic stimulation of the testicles. This effect has been demonstrated in
studies that evaluated pre- and post-exercise levels of LH, FSH, prolactin, testosterone, and free
testosterone, showing no significant changes in LH, FSH, or prolactin either before or after
exercise but showing an activity-related increase in both free and total testosterone.?® Physical
fitness has such far-reaching benefits for patients in nearly all conditions that it can, most
assuredly, help the andropausal man. Exercise can not only offset associated andropausal
changes but, at least temporarily, increase testosterone levels in serum. This may explain in part
the widely observed exercise-related increase in mood seen among older athletes as well.

AROMATASE INHIBITORS

The previously mentioned enzyme, aromatase, is partially responsible for lowered levels of
testosterone in men; it achieves this by converting the testosterone molecule into the closely
related but vastly different estradiol molecule. Aromatase is a cytochrome P-450 enzyme that
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catalyzes the rate-limiting step in estrogen synthesis, from the conversion of androgens (an-
drostenedione and testosterone) to estrogens. (Aromatase is also known as estrogen synthetase.)
By inhibiting this enzyme, the transformation of testosterone into estradiol (and resultant de-
creased levels of testosterone) can be slowed. Aromatase inhibitors are useful for both men and
women; in women, aromatase transforms stored androgens into estrogens. For this purpose,
aromatase inhibitors are now used as anti-cancer agents for treating estrogen-dependent cancers.
Currently, three aromatase inhibitors are approved by the U.S. Food and Drug Administration:
anastrazole (Arimidex ), exemestane (Aromasin ), and letrozole (Femara ) mainly for treating
estrogen-dependent breast cancers when they first arise and when they recur.

Chrysin

Perhaps the most powerful of the naturally derived aromatase inhibitors in vitro, chrysin is
thought to be one of the most potent inhibitors of human estrogen aromatase. Chrysin belongs
to the flavone class of flavonoids and is derived from several plant species, the primary of which
is Passiflora coerulea. Other sources include geranium species, such as lemon geranium
(Pelargonium crispum), honey and bee propolis, and the Pinaceae species, which include pine
trees. The ability of chrysin to inhibit aromatization of androstenedione and testosterone has
been demonstrated in vitro; however, in vivo studies are necessary. Other investigators have
noted a phytoestrogenic effect®® (binds weakly to alpha and beta estrogen receptors), and
antioxidant *° (inhibits xanthine oxidase and the consequent formation of uric acid and related
reactive oxygen species) and anxiolytic®! actions (binds to the “benzodiazepine receptor”
portion of gamma-aminobutyric acid [a] receptors. Much of the research on chrysin has been
performed in vitro; this shows the potential for chrysin to inhibit the aromatase enzyme,>? but
human research has not shown that chrysin increases testosterone levels when used with
androgen precursor molecules, such as androstenedione and DHEA.*? Chrysin is suspected of
having low oral bioavailability. In fact, this flavone is thought to induce the very enzyme
(UGT1A1) that hastens its own elimination in the intestine and liver.3* Nonetheless, due to
presumptive marketing, chrysin is widely used by athletes who tend to welcome any product
with promise to enhance physical performance. The end result of using aromatase inhibitors is
to preserve testosterone by preventing its transformation into estrogens.

Lignans and Flavonoids

Various lignans and flavonoids have been shown to inhibit the aromatase enzyme. Lignans are
phytoestrogens with weak estrogenic effects and possibly antiestrogenic effects. Numerous
flavonoids and lignans such as apigenin, quercetin, genistein, biochanin A, daidzein, and
zearalenone have shown the ability to inhibit aromatase in vitro.3 The isoflavone genistein,
found in soy and red clover, and the lignans enterolactone and enterodiol found in flaxseeds,
have been shown to inhibit aromatase in breast cancer cells in vitro, resulting in decreased
production of estradiol and estrone.®® Due to the increased absorption of flaxseed and soy,
among other sources of lignans and flavonoids, these are areas of increased research
for aromatase inhibition and hormone-dependent cancer prevention.

ZINC

Zinc is a long-hailed nutrient for prevention and treatment of men’s health problems. Zinc is
rather abundant in the body (totaling nearly 2 g) and is incorporated into many different
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enzyme systems in the body, underlying this mineral’s importance in overall health. More
specifically, suboptimal volumes of zinc appear to have a negative influence on serum tes-
tosterone concentrations as well as on seminal volume.®” Not necessarily specific to andro-
pause, zinc concentrations in the semen are directly correlated with sperm numbers.*® Because
of the large amount of zinc that is stored in the prostate gland and the relationship between
prostate tissue levels and benign prostatic hyperplasia, this mineral is lionized among people
who use nutritional treatment to address prostate diseases. Zinc is also thought to serve as an
inhibitor of 5-alpha reductase, the enzyme that converts testosterone to DHT.*°

OTHER BOTANICAL MEDICINES

Puncture Vine

Tribulus (Tribulus terrestris), commonly known as puncture vine, has been used historically as
a “tonic” herb for treating impotence. Tribulus is thought to increase testosterone levels
indirectly by raising LH levels that come from the pituitary gland; the active component of
tribulus is thought to be a type of saponin.** Specific research on tribulus in relation to its
ability to elevate androgen levels is minimal. One experiment compared the sexual behavior
of castrated laboratory animals that were untreated to those treated with either testosterone or
tribulus extract. The researchers noted that, in both testosterone- and tribulus-treated groups,
indicators of androgen activity were evident. These included increased prostate weight and
measures of intracavernous pressure (degree of erection). The investigators concluded that the
herb does have the ability to increase androgens (although measurement of actual levels was not
performed).*? The reputation of this herb (evidenced by historical use as an elevator of energy
and vitality in indigenous medical systems) greatly precedes medical evidence. While the herb
has promise as a promoter of libido and possibly androgen levels, more research is needed on
its effects.

Potency Wood

Muira puama, also known as “potency wood,” is derived from the Brazilian Amazon and other
parts of the Amazon rain forest. Long used by the indigenous people of South America, muira
has a reputation for treating sexual debility and baldness, among other conditions. Still highly
valued in the Brazilian Pharmacopoeia (included since the 1950s), the herb is considered to be
a powerful aphrodisiac. Active constituents are thought to include fatty acids, sesquiterpenes,
monoterpenes, and alkaloids.*® Relatively few clinical trials exist on the action of this herb,
especially those that may be applicable to andropausal symptoms. One trial investigated the
herb’s effects in men who were experiencing decreased libido and impotence. The researchers
found that 62% of subjects who took the herb in supplement form reported positive results in
regard to libido, while 51% of those with erectile dysfunction felt that the herb was helpful.** A
second trial involving men with decreased libido used 1.5 g of Muira puama extract per day;
according to the investigators 85% of test subjects experienced enhanced libido, 90% expe-
rienced improved ability to maintain an erection, while 100% of subjects experienced an
increase in frequency of intercourse.*® This herb appears to display possible benefits for the
andropausal man in regard to improving sexual performance; more studies are needed to
discern the mechanism by which this occurs.
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CONCLUSIONS

Andropause, although more subtle than menopause, can be addressed in a number of ways,
including hormone replacement, exercise, or supplementation. It is vital to individualize treat-
ment after a careful examination and testing to rule out confounding factors.
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NUTRITIONAL AND BOTANICAL
APPROACHES TO ANTI-AGING

As the human population ages and increases in longevity, the study of biological aging is
emerging. According to the Centers for Disease Control and Prevention, for 2003, an estimated
35.9 million Americans were over the age of 65 and more than 25% of this population was in fair-
to-poor health.* According to the U.S. Census Bureau, by 2030, 20% of the U.S. population will be
over 65, compared to just 4% 100 years ago.? The mechanism of cellular aging is elusive, and
many theories have been proposed to explain the decrease in physiologic function that occurs with
aging. As aresult of increased risks of disease and mortality, decreases in quality of life, and rising
health care costs, aging and longevity research is necessary to address problems related to aging. A
wide range of nutrients and interventions have been shown to decrease cellular aging and age-
related disease.

THEORIES OF AGING

There are several theories of cellular aging. These theories are not mutually exclusive, and
many complement each other. Aging was initially believed to be a result of genetically pro-
grammed cell death. Subsequently, it was proposed that aging might be a result of accumu-
lation of cellular damage and mutation of nuclear and mitochondrial DNA. Given that evidence
has surfaced suggesting that aging may be a result of cellular damage, this implies that inter-
ventions to influence aging are possible.

Oxidative Stress and Free Radicals

Damage caused by free radicals is the most popular and universal theory of cellular aging. These
highly reactive molecules are formed in many biochemical reactions as well as being introduced
via exogenous exposures. The basic idea of this theory is that a shift occurs between the amounts
of pro-oxidants (which are needed for tasks such as immune defense and cell communication)
and antioxidants (which keep the pro-oxidants from doing too much damage to the human body).
This shift leads to increased oxidative stress, less well-controlled cell functioning, and aging.
The theory is based primarily on three observations: (1) free radicals are extremely reactive,
(2) they are constantly being produced from oxygen and nitrogen in the body, and (3) natural
defense systems exist to control the unwanted effects of free radicals.? Free radicals react with
molecules causing damage and DNA mutations, and have been implicated in many disease
processes.* Studies indicate that an increase in the accumulation of oxidative damage increases
functional deficits during aging, and treatments that decrease oxidative damage have been shown
to delay age-related loss of function. Other evidence suggests that increases in oxidative stress
cause increases in inflammatory mediators, leading to age-related inflammatory diseases, such as
arthritis, atherosclerosis, osteoporosis, and dementia.®



32 CLINICAL NATURAL MEDICINE HANDBOOK

Mitochondrial Damage

Mitochondria produce most of the energy used by the body in the form of adenosine tri-
phosphate (ATP). Oxidative phosphorylation provides the majority of ATP production via the
electron transport chain. Aging has been shown to decrease the efficiency of mitochondrial
oxidative phosphorylation. Specifically, aging decreases cellular energy production, impairs
substrate oxidation, and increases the production of free radicals.” Loss of muscle mass and
function seen with aging is associated with mitochondrial damage in muscle cells.® Studies
indicate that aging is associated with a decrease in number and increase in size of mitochondria,
making them less efficient with age.® Small amounts of reactive oxygen species (ROS) are
formed via energy production that regulates some cellular functions, and that can act as a
second messenger for transcription factors.® Cells have several antioxidant enzymes to pre-
vent excess ROS from causing damage. Enzymes required for oxidative phosphorylation and
antioxidant enzymes decrease with age as the number of cells completely lacking the enzyme
cytochrome oxidase increases.* In addition, mitochondrial DNA is more susceptible to free-
radical damage and mutation than nuclear DNA.*? Research indicates that mitochondrial DNA
mutation in post-mitotic cells begins accumulating in individuals after the mid 30s.*® These
mutations may lead to impaired protein transcription and translation causing the decrease in
cellular respiration. Studies have shown that human cells with increased levels of mutant
mitochondrial DNA produce less ATP and release increased levels of ROS.* Studies also
show a decrease in mitochondrial membrane potential with aging. This causes an increase in
proton leakage and a decrease in ATP production, thus affecting the efficiency of cellular
respiration.*> Mitochondrial defects and the resultant decline in mitochondrial function are
implicated in the induction of apoptosis. Increased oxidant levels have been shown to cause an
increase of events such as increased activation of the mitochondrial permeability transition
pore leading to an increase in the release of pro-apoptotic proteins from the mitochondria.*®

Telomeres

Telomeres are repeat sequences at the ends of eukaryotic chromosomes that provide protection
and stabilization. Telomeres generally shorten with each replication because of the inability of
DNA polymerase to copy the lagging DNA strand. Telomerase is a reverse transcriptase that
synthesizes the telomere. Most human cells are deficient in telomerase, allowing the attrition of
the telomere. Short telomeres activate irreversible cell-cycle arrest (cellular senescence and
apoptosis).>” Cancer cells have been shown to up-regulate telomerase, prolonging the lifespan
of the tumor cells.*® Approximately 90% of cancer cells have high levels of telomerase
activity.'® Oxidative damage has been shown to accelerate telomere shortening, and antioxi-
dants have been shown to slow telomere attrition.® Research suggests that telomere length is a
highly heritable trait and that telomeres are longer in women than in men.?* Obesity and
smoking have also been shown to decrease telomere length.?? A study done with long-term
estrogen and progesterone hormone therapy in postmenopausal women showed that longer
telomeres appeared in women on hormone replacement than in women without hormone
therapy.?® In addition, individuals with mood disorders have been shown to have significantly
shorter telomeres, possibly providing the link between mood disorders and increased morbidity
and mortality.?* Another study revealed that women with the most chronic and highest levels of
perceived stress had lower telomerase activity and shorter telomeres.?® Research has also
shown that telomere shortening in vascular cells is associated with endothelial dysfunction and
atherosclerosis formation.®
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Neurologic and Endocrine Dysfunction

This theory suggests that aging is caused by endocrine dysfunction, which is common in elderly
people. Changes in hormonal secretion, loss of receptor sensitivity to stimulatory or inhibitory
stimuli, anatomic changes of endocrine glands, and altered transport of hormones occur with
aging.?’ Many hormones decrease with aging. Studies have shown that melatonin secreted
from the pineal gland (responsible for regulation of circadian rhythms) decreases with age.
Specifically, increasing age is directly proportional to decreasing levels of plasma melatonin
and delayed melatonin elevation.?® Growth hormone decreases at approximately 14% per
decade. After age 60, growth hormone is decreased by approximately 50%-70% compared with
levels in the third and fourth decade of life.?® Steroid hormones, such as estrogen and tes-
tosterone, also decrease with age.®® Interestingly, estrogen has been shown to up-regulate
telomerase activity.>* Animal studies have also demonstrated that testosterone may decrease
telomerase activity.>?

Cross-linkages

Proteins and other macromolecules can undergo cross-linking reactions. Proteins that undergo
these reactions become less elastic, less soluble, and less digestible by enzymes. This theory
suggests that large molecules undergo cross-linkage when exposed to a cross-linking agent
causing cellular damage and cell death. Advanced glycosylation end-products (AGESs) are
formed by a reaction between reducing sugars and biologic proteins. Glycated proteins are stable
and accumulate over time. AGEs react with molecules creating cross-linkages. These reactions
have been implicated in the pathology of several diseases. Hyperglycemic conditions, such as
diabetes, have an increase in glycosylation of proteins, which may explain the increase in
chronic diseases that occur with these conditions.®® Collagen cross-linkage has been shown to
cause increased stiffness in cartilage possibly leading to decreased resistance to damage
and osteoarthritis.3* Decreases in vascular and myocardial elasticity, hypertension, endo-
thelial dysfunction, and atherosclerosis formation are associated with increased AGE accu-
mulation.®® Protein cross-linking is also found in the brains of individuals with Alzheimer’s
disease;G Research also suggests that cataracts may be associated with cross-linkage in eye
lenses.

NUTRITIONAL AND SUPPLEMENT-BASED
ANTI-AGING INTERVENTIONS

Calorie Restriction

Calorie restriction is one of the most supported interventions in aging and longevity research.
Studies with numerous animal types have demonstrated that calorie restriction increases lon-
gevity and decreases age-related diseases. Calorie restriction is widely studied in attempts to
define which biochemical pathways are affected by fasting and the induced stress response.
Research with humans indicates that calorie restriction modulates energy metabolism, reduces
free-radical production, and alters endocrine function.®® A study with monkeys demonstrated
that a 30% reduction in calories lowered core body temperature and decreased energy ex-
penditure.®® Calorie restriction also increases the levels of nicotinamide adenine dinucleotide
(NAD)-dependent protein deacetylases (known as sirtuins), which are involved in energy
metabolism and gene silencing, and are associated with increased longevity.*® Specifically,
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Potential Anti-aging Supplements

Dimethylaminoethanol (DMAE) Glutathione

Dehydroepiandrosterone (DHEA) Vitamin E

Growth hormone Vitamin C

Melatonin b-carotene

Carnosine a-lipoic acid.

Niacinamide Astragalus membranaceus (astragalus)
Coenzyme Q10 Ginkgo biloba (ginkgo)

Resveratrol

Evidence suggests that, although antioxidants may not be able to prolong life, they may
improve quality of life as they provide benefit for patients who have cancer and age-related
diseases, such as atherosclerosis, neurodegenerative, and ocular diseases.?

%From ref. 96.

these proteins deacetylate and inactivate p53, allowing cells to bypass apoptosis and survive
DNA damage, giving cells time to repair damage.** The protein p53 is a primary tumor
suppressor, indicating the importance of balance between aging and cancer. Another study
showed that calorie restriction decreased mitochondrial proton leakage, cellular oxygen con-
sumption, and ROS production in rat muscle.*? In addition, insulin and tri-iodothyronine are
decreased with calorie restriction.*® Insulin replacement reverses the beneficial effects of
calorie restriction in the mitochondria by increasing ROS formation.** A study with rats also
revealed that calorie restriction decreases the age-related decline of the glutathione and
thioredoxin systems, supporting the antioxidant function of calorie restriction.*®> This inter-
vention also reduces DNA damage and mutations and increases DNA repair by increasing the
activity and reliability of DNA polymerases, which decline with aging.*® Cancer and age-
related immunologic defects, which are associated with DNA damage, also decrease with
calorie restriction.*” Calorie reduction decreases the release of leptin, a peptide hormone
secreted from adipocytes. This alteration in leptin levels has been shown to activate the adrenal
axis while suppressing the thyroid, gonadal, and somatotropic axes. Researchers suggest that
this indicates that leptin plays an integral role in stress-induced metabolic and endocrine ad-
aptation pathways, and leptin may be the link between calorie restriction and increased lon-
gevity.*® Studies have also shown that calorie restriction alters levels of heat-shock proteins,
which are protective for cells and which are induced by stressful stimuli. Heat-shock proteins
decrease4gvith age, and dietary restriction has reversed this process in the cardiac tissue of
animals.

Maintaining Adequate Absorption

Another important aspect of aging well is maintaining adequate absorption of the food that is
consumed. A key to proper absorption is sufficient hydrochloric acid (HCI). An acidic envi-
ronment is needed not only to optimize the absorption of minerals, such as zinc, iron,>°>* and
calcium,>® but is also needed for the absorption of vitamin B,. In one study, an acid-reducing
drug, Prilosec , (AstraZeneca, L.P., Wayne, Pennsylvania) was shown to decrease vitamin B4,
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Table 3-1. Prevention Strategies for Overcoming Common Health Problems
in Aging Patients

Problem Tell your Patients

Heart disease Increase consumption of dark purple and red, bioflavonoid-rich
fruits and vegetables containing resveratrol. These help to pre-
vent damage to blood vessel linings by providing antioxidant
protection. (See Chapter 8 on cardiovascular disease.)

Cerebrovascular accidents Maintain adequate thinness of blood by consuming foods such as
garlic and cold-water fish on a regular basis. Also supplements
such as Nattokinase, serrapeptase, and turmeric. (See Chapter 8
on cardiovascular disease.)

Diabetes Ensure adequate intake of minerals, whole grains; avoid over
consumption of carbohydrates with too little protein or fiber;
take chromium supplements. (See Chapter 11 on diabetes.)

Osteoarthritis Consider supplementation with products that support healthy
joint tissue, such as glucosamine sulfate and hyaluronic acid.
Cancers Encourage sufficient detoxification by eating fruits and vegeta-

bles that are rich in phytochemicals such as limonene, and
dietary glucosinolates such as indole-3 carbinol and sulfor-
aphane that stimulate the liver’s and intestinal tract’s detox-
ification pathways. Men should consider increasing lycopene
to support prostate health, and women should consider increas-
ing their isoflavone intake. This prevents genetic damage by
supporting antioxidant pathways.

Lung infections Increase water consumption to maintain moisture and integrity of
mucous membranes; quit smoking and avoid secondhand smoke,
and environmental irritants, such as dust and chemical fumes.

absorption, a trend that was reversed when cranberry juice, well-known for its acidity, was
introduced.®® This interaction between vitamin B;, and Prilosec may extend to other acid-
lowering drugs as well. Failure to absorb iron and vitamin B, could lead to easily preventable
anemia in elderly patients, causing unnecessary fatigue and depression. In addition, there is
evidence that more than a quarter of older patients already consume less than 75% of the
recommended daily allowance of not only vitamin B, but of folate and vitamin Bg as well.>*
This is certainly relevant when we view the data demonstrating that lower levels of these B
vitamins, which are needed to limit production of homocysteine, correlate with both higher
homocysteine levels and an increased incidence of carotid-artery stenosis.>>>’ Finally, a
proper acidic environment in the stomach probably aids in killing a number of bacteria that
may enter our bodies contained in the food that humans eat.

Dimethylaminoethanol

Dimethylaminoethanol (DMAE), also known as deanol, is a naturally occurring substance that
has been studied as a possible anti-aging therapy that can also improve cognitive function.
DMAE is the precursor to choline and may increase acetylcholine levels.®® DMAE inhibits
production of the age-related pigment lipofuscin, which accumulates in all aging tissues. This
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is significant because cells with increased lipofuscin cause lysosomes to perform poorly, which
leads to increased accumulation of poorly functioning mitochondria and increased ROS pro-
duction.> Evidence also suggests that DMAE decreases the extent of cross-linking of proteins
possibly by acting as a free-radical scavenger.®®

Dehydroepiandrosterone

Dehydroepiandrosterone (DHEA) is a steroid hormone produced primarily in the adrenal
cortex as well as in the liver, brain, and testes. DHEA is the precursor to androstenedione,
which is then converted to androgens and estrogen. DHEA peaks at approximately age 20 and
declines steadily with age.®* DHEA levels have been studied relative to numerous age-related
diseases. Research has suggested that low DHEA levels may be correlated with cardiovascular
disease (CVD), cancer, obesity, immune deficiency, insulin resistance, and depression.®?
Evidence has shown that DHEA supplementation of 50 mg per day for one year improved bone
mineral density in both men and women over age 60.%3 DHEA supplementation has been shown
to decrease visceral and subcutaneous fat and insulin levels in elderly men and women.®*
Studies have also revealed the antiatherogenic effects of short-term supplementation when
50 mg of DHEA per day was given to elderly individuals. In addition, this research has shown
increased platelet cGMP production, signifying nitric oxide (NO) production, decreased levels
of plasminogen activator inhibitor, decreased levels of low-density lipoprotein (LDL) cho-
lesterol, and increased levels of testosterone and estradiol.®® Data obtained in a study indicate
that DHEA sulfate (DHEAS) is decreased in elderly patients with congestive heart failure
(CHF) compared with age-matched controls. This study also showed that the decline in
DHEAS is proportionate to the severity of CHF and is associated with oxidative stress.®®
Recent evidence also indicates that DHEA improves muscle mass and strength in elderly
individuals when combined with weight-lifting exercise compared with weight lifting alone.®’
A study of DHEA supplementation with individuals ages 45-65 with midlife-onset minor or
major depression showed a significant improvement in the participants’ Hamilton Depression
Rating Scale scores compared with baseline after six weeks of treatment.®®

It might be reasonable to encourage aging patients
to take small amounts of melatonin to improve
their antioxidant potential.

Growth Hormone

Growth hormone (GH) is secreted by the pituitary gland and exerts its effects either directly or
indirectly via insulin-like growth factor-1 (IGF-1). GH and IGF-1 decrease significantly with
age. Low IGF-1 levels have been associated with numerous age-related diseases, such as
atherosclerosis, CVD, dementia, and sarcopenia.®® IGF-1 can stimulate NO production from
endothelial and vascular smooth-muscle cells, indicating a vascular protective function.” IGF-1
also has antiapoptotic and neuroprotective effects.”* In addition, increased serum IGF-1 levels are
positively correlated with increased muscle strength and physical performance.’?
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Melatonin

Melatonin is a hormone secreted from the pineal gland primarily at night and regulates circadian
rhythms. Both total output and rhythmicity of melatonin decrease with age.”® Melatonin pro-
vides protection from oxidative damage by functioning as a free-radical scavenger and regulates
the expression of antioxidant enzymes.” This hormone also exhibits immune-stimulating
benefits. Age-related decline of humoral, innate, and cellular immunity is implicated in the
increase in disease, physical degeneration, and cancer in elderly patients. Studies indicate that
melatonin enhances cellular and innate immunity. The hormone stimulates progenitor cells of
granulocytes, natural-killer cells, macrophages, and several cytokines.”> Melatonin also in-
creases the production of T-helper cells.”® In addition, melatonin affects mitochondrial function
directly. The free-radical activity of melatonin limits decline in intra-mitochondrial glutathione
and decreases mitochondrial protein and DNA damage, allowing for more efficient electron
transport chain function and increased ATP production. This activity blocks the decline in
mitochondrial-membrane potential, which would cause opening of the mitochondrial transition
pore and possibly induce the apoptotic cascade.”” Studies indicate that melatonin has neuro-
protective qualities and can slow the progression of Alzheimer’s disease.’”® Melatonin also
produces anti-cancer activity and has been shown to inhibit tumor-cell proliferation, stimulate
tumor-cell differentiation and apoptosis, and inhibit tumor-cell uptake of linoleic acid at both
physiologic and pharmacologic doses.”® Decreased melatonin synthesis caused by increased
light during the night has been shown to increase cancer-cell proliferation.°

Carnosine

Carnosine is a dipeptide composed of beta-alanine and L-histidine. It is found in high con-
centrations in skeletal muscle, cardiac muscle, and the brain.8* Human studies indicate that
muscle carnosine levels decrease significantly with age, demonstrating a 63% decrease from
age 10 to age 70.2% Studies have shown several biochemical functions of carnosine suggesting
anti-aging properties. Carnosine acts as an antioxidant decreasing lipid oxidation and pro-
tecting membranes from free-radical damage as well as chelating reactive metals.®® Carnosine
has been shown to extend the life span of human fibroblasts, possibly because of the dipeptide’s
ability to slow telomere attrition and decrease damage to telomere DNA.?* Studies indicate that
carnosine can prevent cross-linking, glycation, protein carbonyl group formation, and the
formation of AGEs, which play a role in aging and age-related disease.®® Carnosine has also
been zi?own to inhibit toxic effects of amyloid peptide, malondialdehyde, and hypochlorite to
cells.

Niacinamide

Niacinamide (vitamin Bs), also known as nicotinamide, is the amide form of niacin and is
necessary for numerous biochemical reactions. Niacin is the precursor to nicotinamide ade-
nine dinucleotide (NAD) and nicotinamide adenine dinucleotide phosphate (NADP). NAD and
NADP are essential for oxidation-reduction reactions and ATP synthesis. Niacinamide is
necessary for modulating cell metabolism, cell longevity, and mitochondrial-membrane
potential 8" Research shows that nicotinamide can reverse aging phenotypes in aging human
fibroblasts. This study revealed that aging cells exposed to nicotinamide showed increased
replicative potential and histone acetyltransferase activity, suggesting restoration of altered
gene expression.® There is supportive evidence that niacin may be protective against
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age-related cognitive decline and Alzheimer’s disease, and that higher niacin intake from the
diet produces a slower annual rate of cognitive decline.®° Niacin supplementation has also been
shown to provide benefit for patients with age-related CVDs, such as atherosclerosis, hyper-
lipidemia, and coronary artery disease.’®%

Coenzyme Q10

Coenzyme Q10 (CoQ10), or ubiquinone, is a compound made by the body and primarily
functions as an antioxidant, membrane stabilizer, and a cofactor in cellular respiration. CoQ10
supplementation has been shown to ameliorate cardiovascular diseases, neurologic disorders,
and possibly cancer. Studies indicate that CoQ10 supplementation in individuals with CHF
improved ejection fraction, stroke volume, and cardiac output.®> CoQ10 has also been shown to
decrease systolic hypertension, with 12 weeks of supplementation producing a mean decrease
in systolic blood pressure of 17.8 mmHg.*® Additional research showed that 120 mg of CoQ10,
given for 28 days after acute myocardial infarction, decreased angina, arrhythmias, poor left
ventricular function, total cardiac events, and oxidative free radicals.** CoQ10 appears to be
promising for slowing functional decline in individuals with neurodegenerative diseases caused
by mitochondrial dysfunction or oxidative damage, such as Parkinson’s disease, amyotrophic
lateral sclerosis, Huntington’s disease, and Friedreich’s ataxia.”®> CoQ10 supplementation is also
effective as a migraine prophylactic therapy.®® In addition, some evidence supports CoQ10 as
having immunomodulating and anti-cancer actions.®’

Resveratrol

Resveratrol is a natural polyphenol found in high concentrations in red-grape skins and berries.
It is widely studied because of its antioxidant, anti-inflammatory, anti-cancer, and possibly
anti-aging properties. Evidence suggests that resveratrol increases life span in simple organ-
isms and mimics calorie restriction by activating sirtuin.?® Additional studies indicate that
resveratrol may provide chemoprotective action by inhibiting tumor initiation, promotion, and
progression by possibly down-regulating pro-inflammatory mediators.’® Resveratrol has also
been shown to be cardioprotective, suppressing platelet aggregation, inhibiting LDL oxidation,
and reducing myocardial damage during ischemia-reperfusion.’®® Research suggests that age-
related neurologic diseases, such as stroke, ischemia, Huntington’s disease, and possibly
Alzheimer’s disease may be ameliorated with resveratrol.***

Glutathione

Glutathione is a tripeptide made in the cytosol of all cells with increased production and storage
in the liver. This tripeptide acts as a free-radical scavenger, modulates DNA synthesis and
immune function, and detoxifies xenobiotics and their metabolites.'®? Plasma glutathione
levels are significantly decreased in elderly people, and the glutathione in this population isin a
more oxidized state, implying increased oxidative stress.'®® Evidence suggests that oxidative
stress and glutathione deficiency play a role in neurodegenerative diseases, such as amyo-
trophic lateral sclerosis, Parkinson’s disease, and Alzheimer’s disease.’®* Increased oxidation
of glutathione is found with cigarette smoking, chemotherapy, and age-related diseases, such
as cardiovascular disease and type 2 diabetes.’®® In one study, which involved 169 healthy
subjects, blood glutathione levels had decreased significantly (17%) in the 60-79 age group
versus the 20-39 age group.'® Another study sought a correlation between blood glutathione
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levels and the occurrence of conditions such as arthritis, glaucoma, asthma, emphysema, heart
disease, diabetes, and others, which were lumped into a morbidity index. The results of the
study showed that, while other factors, such as repressed anger, also correlate with higher
morbidity, the strongest correlation factor, by far, was with low blood glutathione levels.'®’

Other Antioxidants

Numerous additional antioxidants have shown anti-aging benefits such as vitamin E, vitamin
C, beta-carotene, and alpha-lipoic acid. Almost all age-related diseases are caused or ex-
acerbated by oxidation and free-radical damage. Evidence suggests that, although antioxidants
may not be able to prolong life, they may improve quality of life as they provide benefit for
patients who have age-related diseases, such as cancer, atherosclerosis, neurodegenerative, and
ocular diseases.?® Studies have also shown that supplementation, using antioxidants, such as
vitamins C and E, zinc, selenium, and beta-carotene, improves leukocyte function and restores
redox balance in prematurely aging animals.*®® In addition, antioxidants such as vitamins C
and E and carotenoids decrease DNA damage and malignant transformation in cells, and are
associated with lower risks of cancer, ischemic heart disease, and cataracts.**°

Antioxidant enzyme systems work together in the cytosol and mitochondria to change the
superoxide anion to hydrogen peroxide and then to water or water and oxygen. There are several
forms of the enzyme superoxide dismutase (SOD), which some forms require zinc and copper
as cofactors.™* SOD catalyzes the reaction to convert superoxide to oxygen and hydrogen
peroxide. There are also three forms of glutathione peroxidase, an enzyme that converts
glutathione and hydrogen peroxide to disulfide glutathione and water. Glutathione peroxidase
requires selenium as a cofactor.**? Glutathione reductase then converts the disulfide gluta-
thione back to reduced glutathione. Good fueling with regard to biochemical cofactors along
the steps of the biologic pathway is needed so that the process is not stalled. This is also vital
between the first and second parts of the process because hydrogen peroxide can react addi-
tionally with metals, such as iron, to create the very reactive hydroxyl radical.

Table 3-2. Some Key Nutrients for Antioxidant Support During Aging

Nutrient Adult Dosage Range Rationale

Zinc 15-30 mg per day Needed for antioxidant enzymes in the
endothelial cells lining the blood vessels

Selenium 200 mg per day Needed for antioxidant enzymes

Vitamin C 500-1,000 mg per day Water-soluble antioxidant

Vitamin E 400-1,200 1U per day Fat-soluble antioxidant

Coenzyme Q10  30-150 mg per day Fat-soluble antioxidant, protects heart
mitochondria

Virgin olive oil ~ As needed for food Increases the concentration of monounsaturated

preparation fatty acids in cell membranes and decreases

free-radical targets

N-acetylcysteine  500-1,500 mg per day Supports production of glutathione

Carotenes 25,000-300,000 1U per day Increased tissue and blood levels correlate

with increased lifespan
Trans-Resveratrol 100-300 mg per day Antioxidant, activates sirtuin (SIRT-1 gene)
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Vitamin E also modulates the interaction between immune-system cells and the endothelial
cells that line blood-vessel walls,**3 and this action may well account for the cardiovascular
benefit of vitamin E supplementation. Recent research suggests that vitamin E’s prevention of
low-density lipoprotein oxidation is clearly dose-dependent, with 1,200 international units (1U)
per day offering significantly more protection than 400 U per day.*** In a preliminary study
that examined the effects of supplementation with CoQ10 and virgin olive oil, researchers found
that both substances protect mitochondrial membranes from free-radical damage.** It appears
that, while CoQ10 successfully scavenges free radicals directly, the addition of virgin olive oil
prevents damage by increasing cell-membrane concentration of monounsaturated fatty acids,
which are not as prone to free-radical damage as fatty acids with many unsaturated bonds.
Additionally, virgin olive oil is a rich source of polyphenols, which have direct free-radical
scavenging activity.

Tocotrienols, a particular form of vitamin E, have been shown to effectively reduce elevated
cholesterol levels. Tocotrienols have also been shown in humans to significantly reduce
aortic systolic blood pressure and induce a 9.2% improvement in total antioxidant status as
well.**® One study showed that hypercholesterolemic subjects supplemented with 200 mg
gamma-tocotrienol per day showed decreased serum cholesterol by 31% during a four-week
period.**” The delta and gamma isomers found in tocotrienols are effective at lowering cho-
lesterol due to the substitution and location of methyl groups at the head region of the molecule.
Tocotrienols positively affect lipid levels by suppressing the activity of HMG-CoA
reductase.™®

A recent case-control study of 317 patients with prostate cancer and 480 controls examined
the effects of monounsaturated fatty acid intake. The study found that participants who re-
ported the highest consumption of monounsaturated fatty acids, such as fish oil, cut their rel-
ative risk of prostate cancer by half.*® An additional consideration in men’s risk of prostate
cancer is a recent study that examined the risk of prostate cancer and alcohol consumption and
found that men who drank more than 96 g of alcohol per week had a threefold increased risk of
prostate cancer.*?® Moreover, the same research showed an increased relative risk for obese
men.

Other antioxidants that may be important in helping patients to achieve the maximum life
span are carotenoids. In one study that examined levels of total carotenoids (carotenes plus
xanthophylls), there was a positive correlation between carotenoid levels in serum and the
brain and the maximum life spans of eight mammal species, including humans.*** The corre-
lation did not exist, however, for retinol. While this work did not show cause and effect
between longevity and total carotenoid level, it did reveal a trend that held up across several
mammalian species.

Study participants who reported the highest
consumption of monounsaturated fatty acids cut
their relative risk of prostate cancer by half.

In addition, the carotenoid xanthophylls, lutein and zeaxanthin, may have an important role
in eye health as humans age.'?* The retina is very susceptible to free-radical damage because of
its high oxygen consumption, high amount of polyunsaturated fatty acids, and exposure to



NUTRITIONAL APPROACHES TO ANTI-AGING 41

visible light.*?®* And, while lutein supplementation is not probably a “magic bullet” for pre-
venting free-radical damage in aging eyes completely, a cohort study of 1,354 people found
that persons in the highest quintile of lutein intake were only half as likely to develop cataracts
as those persons in the lowest quintile of lutein consumption.*®* (See Chapter 13 on ocular
diseases.)

BOTANICAL ANTI-AGING INTERVENTIONS

Astragalus

Astragalus membranaceus (astragalus) is a botanical frequently used because of its antioxidant
activity. Research suggests that this herb inhibits free radicals, decreases lipid peroxidation,
and increases antioxidant enzymes.'?® Studies also suggest that astragalus provides cardio-
protective and immune-stimulatory effects.*?®*?” Evidence indicates that astragalosides exert
anti-aging effects on mice by delaying senility, improving brain function, and improving
cellular immunity.*®

Ginkgo

Ginkgo biloba (ginkgo) leaf has antioxidant, anti-cancer, and free-radical scavenging actions
as well as improving microcirculation and protecting neurons from oxidative damage. The herb
also decreases platelet aggregation and induces NO.**° Evidence suggests that ginkgo has
cardioprotective activity and may provide benefit for patients who have arterial and venous
insufficiency as well as preventing thrombosis.**° In addition, ginkgo is well known for its
ability to slow age-related cognitive functional decline and Alzheimer’s disease.*®! In a study
of 309 patients with mild dementia, patients were given either 120 mg of ginkgo biloba extract
or a placebo every day for up to a year.™** At six months, 27% of those using ginkgo expe-
rienced moderate improvement on a variety of cognitive tests. In subjects taking the placebo,
by contrast, only 14% experienced an improvement on the cognitive tests. In addition, sci-
entists have explored ginkgo’s effects in conditions that may lead to dementia. In 112 patients
with chronic cerebral insufficiency taking 120 mg per day of ginkgo, significant improvements
occurred in blood and oxygen flow.*** Impaired blood and oxygen flow to the brain may be an
important factor in the development of Alzheimer’s disease.

Huperzia serrata

One herbal medicine frequently used as a cognitive enhancer is huperzine-A, derived from a
particular type of club moss (Huperzia serrata). Three double-blind trials enrolling a total of
more than 450 people indicated that huperzine-A can significantly improve symptoms of
Alzheimer’s disease and other forms of dementia.***-*3¢

Vinpocetine

Vinpocetine is another cognitive enhancer. It is derived from vincamine, a constituent of

common periwinkle (Vinca minor). In a 16-week, double-blind, placebo-controlled trial of 203

people with mild to moderate dementia, vinpocetine produced significant benefit in the treated
137

group.
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CONCLUSIONS

Much research is underway to understand the aging process and study potential anti-aging
interventions. As the population ages, it is important to investigate potential therapeutics to
slow aging and improve quality of life. According to research, interventions that produce
antioxidant activity seem to be a common denominator in anti-aging treatment.
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Better Sex Naturally

It is estimated that more than 52% of men over age 40 have some type of erectile dysfunction,
affecting nearly 150 million men.>? Such statistics are not as readily available for women,
probably because of the previous lack of research into the field of female sexual response and
the lack of an easily quantified external response. Yet, it would seem that, because the same
physiologic, biochemical, and psychologic responses are principally at play in both genders, a
certain amount of expected crossover in terms of therapeutic application could be assumed.
Indeed, this proves to be true in clinical practice with the same concepts of enhanced blood
supply and neurologic support proving to be helpful. Thus, when treating male or female sexual
response, healthy cardiovascular, neurologic, and psychologic states required for optimal
sexuality should be the primary long-term focus.

In clinical practice, all too often, one finds that both men and women resign themselves to
being less sexually active as they age. This is unfortunate, because, within reason, there is no true
age limit to the enjoyment of a rewarding sex life. From a natural-medicine perspective, the
ability to have good sex is merely the barometer of overall health. One of the first things that
needs to occur in the evaluation of lowered libido or performance is a full evaluation of mental
well-being, neurological health, cardiac health with a focus on circulatory health, and the ever
important hormonal well-being. It is estimated that as many as one in four men over the age
of 20 are measurably low in testosterone. Clinically low levels of testosterone are notable in
women upwards of at least a decade from expected menopause.

Traditional healers and physicians around the world have long known that there are many
natural medicines that can enhance sexual desire and function in both men and women. The
Chinese have used ginseng for thousands of years as a tonic and to stimulate desire and enhance
endurance. Similarly, the herb known as Indian ginseng, ashwagandha (Withania somniferum),
has been used to promote potency for centuries. Throughout the world, one finds an abundance
of long-revered aphrodisiacs that have now gained increased acceptance as a result of clinical
trials. However, from a natural medicine perspective, the best approach to enhancing bodily
functions—including sexuality—is to support the underlying health of the body as a whole. It is
true that the better our patients feel, the greater will be their ability to enjoy sexual satisfaction.

COMMON DENOMINATORS

Clinically speaking, there are recurring trends seen among patients who desire to bolster their
sexual enjoyment. Interestingly enough, the patients who are seeking such advice are not
necessarily at the point of sexual dysfunction, but rather they want to either maintain or
enhance an already satisfying sex life. In addition to gender-specific contributing factors to
sexual ability, there are three critical health areas that must be evaluated and, to varying
degrees, addressed. It is important to remember that there is a lot of overlap when it comes to
both sexes and the clinical approach. They include cardiovascular, neurologic, and overall
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psychologic state. Therefore, creating an enhancement protocol from this perspective often
proves to be most beneficial. This is to say that, when patient and clinician focus on the health
issues or areas of less-than-optimal health, usually, the desire for enhanced sexual function is
achieved passively. Thus, it is worthwhile to look more closely at the underlying health
requirements for optimal sexual enjoyment.

Cardiovascular Health

The cardiovascular link to sexual satisfaction makes sense because sufficient blood flow for
both men and women is critical to optimal functioning. Both male and female erectile tissues
are more sensitive and responsive to stimuli when these tissues are optimally perfused. When
one also considers that an estimated 43 of every 100 Americans die from cardiovascular
conditions, it is not surprising that focusing on this aspect of underlying health can yield some
substantial rewards in the area of sexual satisfaction. Examine this statistic more closely: If
43% of Americans have such progressive deterioration of their vascular systems that this
literally kills them, one can easily extrapolate this number to an even higher percentage of
people that have lesser but varying degrees of heart disease, which also affects sexual function.
Thus, it is not surprising that the blood flow to the sex organs also decreases, ultimately
diminishing the ability to function. This plight of the Western world, caused by the standard
American diet and lifestyle, although resulting from a series of choices, is reversible. When it
comes to sustaining a healthier cardiovascular system, indeed, the investment goes well beyond
achieving better sex. This key lifestyle change creates the foundation for a longer and improved
quality of life.

Neuromuscular Health

The prevalence of musculoskeletal and neurologic conditions is evident if one only thinks of
the common complaints of one’s patients, friends, and family. We all know individuals with

Table 4-1. Gender-Based Differences in the Effects of Natural Supports
for Good Sexual Functioning

Male Female

Arginine D D
Black cohosh (Cimicifuga racemosa) —
Dong quai (Angelica sinensis)
Essential fatty acids

Flower pollen

g-oryzanol

Ginkgo (Ginkgo biloba)

Ginseng (Panax ginseng)

Muira puama (Ptychopetalum guyanna)
Saw palmetto (Serenoa repens)
Stinging nettle (Urtica dioica)

Wild yam (Dioscorea spp.)

Zinc

|

|

|

|

D
D=

D

—|——o¥%o|——|

Key: D  direct supportive effect; | indirect supportive effect; —  not.
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low-back pain, muscular pain, and, in many cases, neuropathy. Without optimal nervous-
system health, both afferent and efferent nerve impulses are less than efficient in impulse trans-
mission. Thus, supporting the nervous system is of paramount importance with nutrients such
as vitamins By, B,, Bg, and Bj,.2

No single nutrient is more important than zinc for
maintaining a man’s overall reproductive and
sexual functioning.

Psychologic Health

Mental health is another large issue, with some 10% of sexual dysfunction in men alone being
attributed to psychologic conditions, as a result of psychiatric illness, stress, anxiety, depres-
sion, or performance anxiety. Once again, one might reasonably assume that similar numbers
of women are affected by these factors, because neither gender is immune to such powerful
factors affecting one’s overall life experience, let alone one’s sexual satisfaction. By addres-
sing these areas of psychologic health, one can help patients to improve daily functioning and
sexual experience. There are numerous natural-medicine interventions to help patients who
have anxiety and stress, in general. Appropriate natural medicines include ginseng (Panax
ginseng), kava (Piper methysticum), St. John’s wort (Hypericum perforatum), B complex
vitamins, licorice (Glycyrrhiza glabra), and many others.*

MEDICATIONS

Certain medications can also inadvertently dampen a patient’s sex life. Although many of these
medications affect men more severely than such agents affect women, from a total satisfaction
perspective, these medications are worth keeping in mind when patients report changes in their
sexual function while taking such drugs. The cost benefit ratio must be considered. Some of the
more common culprits include antipsychotics, antidepressants, anticholinergics, antihyper-
tensives, and antihistamines.

MALE-SPECIFIC HEALTH CONSIDERATIONS

Often, men lose sight of the fact that prostate health can play a vital role in sexual functioning.
Some researchers believe that the sensations in this walnut-sized organ can actually increase
sexual excitation. It is never too early to address prostate health; by the age of 30, approxi-
mately 5%-10% of men are affected by an enlarged prostate; by age 85, 90% of men are
affected. Early warning signs of prostate enlargement often include an altered urinary stream.
Classically, there might be dribbling after urination, hesitancy at the onset, a sense of in-
complete voiding, and the classic forked stream. It is best to pursue prevention of prostate
problems before they happen. Thus, ensuring that your patients maintain optimal sexual
functioning includes advising strongly that they should pamper their prostates. Numerous
multivitamins designed for specific male health problems include such herbs as saw palmetto
(Serenoa repens), and pygeum (Pygeum africanus), as well as therapeutic doses of zinc to help
maintain prostate health.
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Lifestyle choices can also affect prostate health. One large study® showed that consumption
of alcohol can dampen a man’s sex life in more than one way. A study of more than 6,500 men
revealed a strong correlation between the consumption of 25 ounces or more of alcohol per
month and prostate enlargement. Beyond the prostate effect, alcohol is a sedative that can
dampen sexual function in a direct fashion, even when consumed in relatively small quantities.

No single nutrient is more important than zinc for maintaining a man’s overall reproductive
and sexual functioning. In fact, the prostate is the richest reservoir of zinc within the body. Zinc
helps to ensure overall virility, including erectile function and sperm quality.®” Diet also can
play a critical role in prostate health. Eating a diet high in protein can inhibit the enzyme,
5-alpha reductase. This enzyme converts testosterone into the more potent hormone dihy-
drotestosterone (DHT), which when levels are elevated, causes the increased growth of the
prostate, leading to pelvic congestion and an obstructed flow of urine. In contrast, a diet that is
high in carbohydrates can actually contribute to a buildup of DHT. Recommendations for
maintaining a healthy prostate call for a dietary balance of protein, 44%; complex carbohy-
drates, 35%; and mostly unsaturated fats, 21%.2

A combination of a specifically targeted diet as described previously, avoidance of alcohol,
and the possible addition of one or more of the following natural medicines can help to prevent
prostate-induced urinary and sexual difficulties. Among the most popular supplements for
enhancing prostate and reproductive health are zinc, saw palmetto, stinging nettles (Urtica
dioica), pygeum, essential fatty acids, and flower pollen. It would also make sense to advise
men to stop smoking, to exercise, and to diet.

FEMALE-SPECIFIC HEALTH CONSIDERATIONS

When considering which natural substances to use for nourishing a woman’s sexual vitality,
the traditional focus is on herbal products that help to modulate female hormones. Yet, there
are natural medicines that enhance blood flow, and these are also critical to a woman’s optimal
sexual satisfaction. These latter substances are discussed in the section about nutrients that are
supportive for both genders. Female-specific herbs include dong quai (Angelica sinensis),
black cohosh (Cimicifuga racemosa), chaste tree (Vitex agnus castus), and wild yam (Dios-
corea villosa). Each of these herbs has the ability to modulate and amplify, as needed, the
body’s hormonal balance. They have all been used traditionally to address the signs and symp-
toms associated with premenstrual syndrome and menopause. (See Chapter 16 on female
hormones.) Beyond herbal medicine, some good holistic approaches can maximize well-being
and optimize sexual functioning. Some common lifestyle-improvement tips include avoid-
ance of smoking, regular exercise, a limit on drinking alcohol, and eating the right foods.
Smoking can lead to hormonal imbalance, thus, increasing the likelihood of early menopause.
Menopause is believed to lower estrogen levels, which are critical for maintaining healthy
reproductive tissues.® In turn, exercise can not only help keep one fit but, according to the
results of studies, middle-aged women who are active, on average exercise 3.5 times per
week, have experienced fewer and less substantial hot flashes than women who do not
exercise.’® So, in short, the better your patients feel, the more likely they will enjoy optimal
sexual activity.

Foods that have pro-hormonal effects have been shown to help modulate hormonal function.
These foods include soybean products, celery, fennel, parsley, and various nuts and seeds
including flax seeds.™ It is the high intake of these foods in other cultures that has been
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Table 4-2. Natural Agents that Support Good Sexual Function

Agents

Recommended Doses

Contraindications

Black cohosh
(Cimicifuga
racemosa)

Dong quai (Angelica
sinensis)

Essential fatty acids

Flower pollen

g-oryzanol

Ginkgo (Ginkgo
biloba)

Ginseng (Panax
ginseng)

Muira puama (Ptycho-
petalum guyanna)
Pygeum africanum
(Pygeum africanus)
Saw palmetto (Serenoa
repens)
Stinging nettle
(Urtica dioica)

Wild yam
(Dioscorea spp.)

Chaste tree (Vitex
agnus castus)

500 mg, 2-3 times per day

500 mg, 3—4 times per day

2000 mg, 3 times per day
120 mg, 3 times per day
300 mg, 1-2 times per day
60-120 mg, 3 times

per day

100-200 mg, 2 times
per day

250 mg, 3 times per day

100 mg 2-3 times per day
(standardized)

160 mg, 2-3 times per day
(standardized)

450 mg, 2-3 times per day
(freeze-dried)

500 mg, 3 times per day

175-225mg per day
(standardized)

Contraindicated during pregnancy
or breast feeding; may also alter
menstrual cycle

Contraindicated during pregnancy
or breast feeding; may also alter

menstrual cycle
a

Because of blood-thinning effect,
should not be taken prior to
surgery (at least 2-3 days); if
taken with other blood thinners,
patient should be monitored
closely

Should not be used for patients with
high blood pressure or heart or
kidney disease; may also interact
with antidepressants, heart med-
ications, insulin, and other med-
ications

Contraindicated during pregnancy
or breast feeding; may also alter
menstrual cycle

Contraindicated during pregnancy
or breast feeding; may also alter
menstrual cycle

Note: These dosages need to be individualized for each patient, taking into consideration physical vitality and
appropriateness of the natural medicine to the specific symptoms and signs of the patient.
®No literature suggesting any interactions.

attributed, in large part, to menopause and premenstrual syndrome being substantially less
prevalent in non-Westernized countries. Other supplements that can also be considered for
optimizing female sexual functioning include rice-bran oil, which can help to balance hor-
monal symptoms; magnesium, which can help cellular-energy production and decrease muscle
cramps; and vitamin E suppositories, which can help to mitigate vaginal dryness or generalized
hormone-dependent vaginitis.*?
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The better your patients feel, the more likely they
will enjoy optimal sexual activity.

SUPPORTING HEALTHY SEXUAL FUNCTIONING
FOR BOTH GENDERS

Arginine

This amino acid is needed for nitric-oxide formation and, thus, plays a vital role in helping to
sustain blood flow to erectile tissue. Arginine has been shown, in both animal and human studies,
to help improve erectile response.**'* Thus, both penile erectile function and clitoral en-
gorgement may be improved.’® One might theorize that vaginal lubrication may also be im-
proved because of the enhanced pelvic circulation. Clinically, arginine has proven itself to be
effective in approximately 80% of cases in which increased circulation was needed to address
optimizing sexual function. (See Chapter 35 on nitric oxide.)

Ginkgo

Ginkgo (Ginkgo biloba) has vasodilatory effects and has been shown to help men with erectile
dysfunction. In two studies,*®*” men with impotence noted meaningful benefits when they took
ginkgo. Ginkgo’s vasodilatory effect can help both men and women who want to achieve
optimal sexual function. Like arginine, ginkgo is a natural substance that enhances circulation;
yet ginkgo has potent antioxidant and vascular stabilizing effects as well. Thus, this herb not
only serves as a treatment in addressing symptoms, but nourishes the body at the same time. The
herb accomplishes this by facilitating microvascular circulation, vasodilation, and smooth-
muscle relaxation.*® Ginkgo and ginseng have been shown to relax smooth muscle and thereby
increase circulation.®

Muira Puama

At a leading institution (The Institute for Sexology) for sexual studies in Paris, France,?® a
study of 262 men who were experiencing a lack of sexual desire and inability to attain or maintain
an erection found that muira puama (Ptychopetalum guyanna) enhanced both erectile-tissue
response and libido. After two weeks of taking this South American herb, 51% of patients with
erectile dysfunction improved and 62% reported increased libido. This herb appears to in-
crease cognitive receptiveness in addition to heightening sexual responsiveness. This effect

For Your Patients ...

Better Sex Naturally: Herbs and Other Natural Supplements That Can Jump Start Your
Sex Life

By Chris D. Meletis, N.D.
New York: HarperCollins, 2000
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In one study, muira puama enhanced both erectile-tissue
response and libido.

occurs consistently in clinical practice also. Clinical studies are needed on the effects of
muira puama on women, but it would be reasonable to expect that the benefits would be
comparable.

CONCLUSIONS

These natural medicines that have been reviewed are representative of a number of other herbs
that have been used successfully to enhance sexual performance. These include wild oats
(Avena sativa), yohimbe (Pausinystalia yohimbe), ashwagandha (Withania somniferum), sar-
saparilla (Smilax officinalis), puncture vine (Tribulus terrestris), horny goat weed (Epimedium
spp.), and damiana (Turnera diffusa). Damiana was specifically shown in an animal study to
increase sexual copulatory performance as a result of phyto-progestin receptor activity but not
as a result of progestin activity.?> The key, however, to achieving the desired results with
these and the other natural medicines discussed is appropriate prescribing, based on the un-
derlying signs and symptoms that each individual presents with. Thus, in addressing the 43% of
women and 31% of men in the United States who report sexual dysfunction,? it is clear that
ultimate sexual functioning depends on a strong and well-nourished body that provides the
foundation for increased physical endurance and enjoyment of life in all aspects.
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APNEA—THE AWAKENING
OF A SLEEPING AMERICA AND WORLD

To Save a Life

Sleep apnea is defined as a sleep disorder with frequent episodes of upper airway obstruction
resulting in hemoglobin oxygen desaturation. The disorder is characterized by periods of
breathing cessation (apnea) and periods of reduced breathing (hypopnea). Sleep apnea in-
creases morbidity and mortality, thus making it a condition worthy of investigation.> Sleep
apnea is typically categorized as obstructive, central, or mixed. Central sleep apnea involves
complete or partial lack of respiratory drive resulting from a lack of central nervous system
initiation, combined with at least 10 seconds of absent respiration. This form of the disor-
der affects only 10% of patients with sleep apnea.”’ Obstructive sleep apnea (OSA) is the
most common type and is characterized by a cessation of airflow despite respiratory effort,
which is caused by obstruction in the upper airway. Mixed sleep apnea is a combination of lack
of respiratory effort and obstruction in the upper airway. Sleep disordered breathing is a gen-
eral category of sleep disorders that includes snoring, upper airway resistance syndrome, and
OSA.

PREVALENCE

In industrialized countries, OSA affects approximately 4% of men and 2% of women.® The
prevalence of OSA increases with age, and studies suggest the disorder may be found in as
many as 31% of elderly men and 19% of elderly women.* Children are also affected; studies
demonstrate a prevalence of 0.7%-3%, with a peak incidence in preschool-age children.> Many
sources state that these numbers may be low as a result of the difficulty involved with, and cost
of, definitive diagnostic procedures.® Sleep apnea greatly affects the activities of daily living of
both patients and their partners. Snoring, which may be a symptom or precursor to OSA, is
common. Studies show that habitual snoring affects 29.5% of males and 8.9% of females.
Snoring severity in 2.1% of females and 9.4% of males is significant enough to cause their
roommates to leave the rooms shared with these patients.’

RISK FACTORS AND ETIOLOGY

Studies have indicated that sleep apnea is more common in men and increases with age. In
addition, it is more frequent in African-Americans than in whites.® Males over age 40 who are
obese, smoke, or use alcohol are at increased risk for snoring and OSA.” The strongest predictor
for OSA is obesity. Studies show that the risk of OSA increases fourfold with an increase of the
body mass index (BMI) by 1 standard deviation. Neck circumference is also a strong predictor,
suggesting that upper body or central obesity is more predictive than generalized obesity.
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Hypothyroidism and menopause have also been associated with increased risk of OSA.*%
There are a number of anatomical abnormalities and pathologies that can also lead to sleep apnea.
Studies show that obese patients with OSA have an increase in the concavity of the posterior
epiglottis. This change in shape is correlated with an increased BMI and with the severity of the
airway collapse and OSA.*

Common symptoms of sleep apnea include fatigue, excessive daytime sleepiness, headache,
and impaired thinking. Other symptoms are chronic snoring, depression, and personality
changes.? Children frequently present with attention deficit, decreased intelligence, hyperac-
tivity, and aggressiveness. Children rarely present with daytime sleepiness because apnea in
children causes less awakening.® In addition, women tend to present more frequently than men
with depression, insomnia, and hypothyroidism.**

PATHOPHYSIOLOGY OF SLEEP APNEA

The obstruction present in OSA, the most common type of sleep apnea, can occur at multiple
levels including the nasal cavity, the nasopharynx, and the tongue. A greater negative pressure
is required to produce a given airflow volume when narrowing in these areas is present. Dilator
muscles provide tone to the pharyngeal muscles to hold the airway open but are not sufficient to
compensate for the closure of the airway in OSA. In addition, increased nasal resistance will
increase the potential of collapse in the pharynx. Nasal obstruction often results from hyper-
trophy of the adenoids or palatine tonsils.> Chemoreceptors within the brain decrease in
sensitivity to carbon dioxide (CO,) levels, so that even when CO, is raised, these receptors do
not compensate properly by altering the rate and depth of lung ventilation. This results in a de-
crease in respiratory effort at a time when an increase is actually needed, leading to partial or
total collapse of the airway and limited gas exchange in the lungs. Ultimately, this leads to a
state of hypoxia and hypercapnia, which then increases the respiratory drive. Often, however, a
severe hypoxic-hypercapnic state is required to stimulate a respiratory effort that is adequate to
overcome the obstruction and end that particular event. Specifically, the primary initiation for
increased ventilation comes from chemoreceptors that are sensitive to the levels of CO, in the
aortic arch, brainstem, and carotid bodies. In addition, changes in respiration cause changes in
intrathoracic pressure, which have been shown to affect cardiovascular responses, such as
ventricular filling, venous return, and the release of atrial natriuretic peptide.? Hypoxia and
hypercapnia during an apneic episode also cause an increase in sympathetic nerve activity.
This activation leads to many cardiovascular effects including increased peripheral resistance,
vasoconstriction, and increased blood pressure. Interestingly, sympathetic nerve activity has
been shown to increase in the daytime as well in patients with OSA. Studies suggest that this
increase may be the cause of daytime hypertension and arrhythmias.™

DIAGNOSING SLEEP APNEA

The severity of sleep apnea—hypopnea is measured by various methods. The number of apneas
and hypopneas per hour of sleep can be evaluated with the Apnea-Hypopnea Index (AHI). In
addition, the severity of oxygen desaturation during sleep can be measured via pulse oximetry
or arterial blood gasses. The severity of daytime sleepiness, the most common symptom asso-
ciated with apnea, can also be evaluated as sleep latency time using the Multiple Sleep Latency
Test. An average nocturnal sleep latency of less than 10 minutes indicates excessive sleepiness.



APNEA—THE AWAKENING OF A SLEEPING WORLD 57

Sleep apnea is frequently underdiagnosed. It is estimated that 80%-90% of OSA cases
go undiagnosed.™ Studies suggest that 30% of patients with essential hypertension have
undiagnosed—and thus untreated—OSA.*® Diagnosis of OSA includes a thorough history
and physical examination, using polysomnography to make the diagnosis definitive. The
history should evaluate the occurrence of chronic snoring, excessive daytime sleepiness,
and any medial condition associated with sleep apnea. There are many questionnaires for
assessing daytime sleepiness; in addition, sleep latency time can be measured. A physi-
cal examination should evaluate any anatomical abnormalities that might cause airway
obstruction, such as enlarged adenoids, septal deviation, and nasal polyps. A fiber-optic en-
doscopy may be done to assess pharyngeal narrowing. Confirmation of the diagnosis is done
with overnight polysomnography. Portable home devices used for diagnosis have been de-
veloped as a less-expensive alternative, although the assessments they do are slightly less
definitive.*’

HEALTH EFFECTS OF SLEEP APNEA

Sleep apnea often leads to extreme daytime sleepiness and other symptoms of sleep depri-
vation. Sleep deprivation has been shown to increase accidents and accidental death. A study
done using professional drivers demonstrated that the risk of automobile accidents increases
significantly with frequent snoring and daytime sleepiness.*® In addition to excessive sleepi-
ness, sleep apnea can result in other problems.

Inflammation and Cardiovascular Disease

Sleep apnea increases the levels of many inflammatory markers, which may be one of the
mechanisms by which it affects cardiovascular health. An example is C-reactive protein (CRP),
an inflammatory marker correlated with atherosclerosis and coronary artery disease. A study
performed on males with OSA showed a direct correlation between an increasing AHI and
increasing CRP levels.®

In addition, pro-inflammatory cytokines, such as interleukin-6 and tumor necrosis factor-
alpha (TNF-a), have been shown to be elevated in patients with OSA.?° The CD-40 ligand,
which has been shown to be elevated in individuals with OSA, promotes pro-inflammatory
mediators and is involved with atherosclerotic processes.?* Treatment with nasal continu-
ous positive airway pressure (N\CPAP) decreases these inflammatory markers.?? Studies also

Health Conditions Linked with Sleep Apnea
Hypertension Cor pulmonale
Atherosclerosis Diabetes
Tachycardia Gastroesophageal reflux disease
Bradycardia Dementia
Ventricular ectopy Depression
Stroke Aggressiveness
Coronary artery disease Hyperactivity
Congestive heart failure
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Risk Factors for Sleep Apnea

Snoring African-American ethnicity
Increased body mass index Smoking

Increased neck circumference Alcohol use

Increasing age Menopause

Male gender Andropause

indicate that individuals with OSA show increased platelet activity and aggregation, increased
levels of fibrinogen and plasminogen activating factors, and a decrease in fibrinolytic func-
tions.”® Endothelial dysfunction also has been demonstrated, causing reduced endothelial-
dependent vasodilation, while nNCPAP therapy has been shown to improve nitric oxide release
from the endothelium, improving the systemic endothelium-dependent vasodilation response.?*

Sleep apnea is a risk factor for abnormal glucose
metabolism, insulin resistance, and type 2 diabetes.

Cardiac Arrhythmias

Rates of both bradycardia and tachycardia are increased in individuals with sleep apnea. A
large study performed on individuals with sleep apnea found that 48% had arrhythmias during
nocturnal sleep.25 In addition, it has been shown that there is a direct correlation between
increased frequency of arrhythmias and an increasing number of apneic events as well as a
higher degree of oxygen desaturation.?® While awake, few of these individuals have cardiac
arrhythmias. Tracheostomy has reduced most of these arrhythmias.?® Other arrhythmias found
more frequently in patients with sleep apnea include ventricular ectopy, ventricular tachy-
cardia, premature ventricular contraction, atrioventricular block, and sinus arrest.?’

Hypertension

Approximately 50% of individuals with OSA are also hypertensive, a correlation that also may
be attributable to the effects of obesity on blood pressure (BP).?® Studies indicate that severity
of OSA is directly correlated with severity of both sleep apnea and daytime hypertension.?*
The increase in sympathetic activity caused by the induction of the fight-or-flight response is
believed to be one contributing factor to the rise in BP. Treatment of OSA with nCPAP has
been shown to decrease BP during both daytime and night-time hours.*

Strokes

OSA is an independent risk factor for the development of strokes or transient ischemic at-
tacks.®* Studies show that patients with untreated OSA experience more strokes and have
higher rates of stroke morbidity and mortality than do patients who are treated with nCPAP.32



APNEA—THE AWAKENING OF A SLEEPING WORLD 59

Diabetes

Sleep apnea is a risk factor for abnormal glucose metabolism, insulin resistance, and type 2
diabetes.®*3* Treatment with nCPAP in individuals with OSA and type 2 diabetes has led to an
increase in insulin sensitivity and a decrease in HbA1lc levels.®®

Gastroesophageal Reflux Disease

Gastroesophageal reflux disease (GERD) rates are increased in individuals with OSA. Studies
show that the severity of GERD also increases with an increase in the AHI.® In patients with
OSA, treatment of GERD has been shown to decrease the number of arousals during sleep.®’

Psychiatric Conditions

Studies on veterans with sleep apnea showed an increase in psychiatric conditions compared to
controls. A significant increase was found in mood disorders, such as depression, anxiety, de-
mentia, psychosis, and post-traumatic stress disorder.®® Studies indicate that treatment with
nCPAP can reduce symptoms of depression.>®

CHILDREN AND SLEEP APNEA

Children frequently present with different signs and symptoms of sleep-disordered breathing
than adults. Children with OSA often have a low weight index, possibly the result of a decrease
in growth hormone (GH) production. In part, this condition arises as a result of a relative failure
to thrive; much as malnutrition contributes to a low weight index, a lack of oxygen to nourish
the tissues limits growth of body tissues and makes a negative impact on the health of hormone-
producing glands as well.

Insulin growth factor-1 and insulin growth factor-binding protein, both of which correlate
with GH production, are lower in children with OSA. Other theories that explain the decrease
in weight in children with OSA include anorexia or dysphagia caused by enlarged adenoids,
and increased caloric use associated with increased respiratory effort. Children also tend to
present with snoring, poor school performance, aggressiveness, and hyperactivity.®> One study
showed that 33% of children with attention-deficit hyperactivity disorder also had habitual
nocturnal snoring.*® The most common cause of OSA in children is adenotonsillar hypertro-
phy. A study showed that 28% of children with adenotonsillar hypertrophy present with be-
havioral changes, such as hyperactivity.®

CONVENTIONAL TREATMENT FOR SLEEP APNEA

Treatment of sleep apnea frequently entails use of NCPAP, bi-level positive airway pressure
(BiPAP), oral appliances, or surgical procedures. The nCPAP provides positive pressure to
prevent pharyngeal collapse, and is considered to be a first-line treatment for moderate to
severe apnea. Studies indicate that the nCPAP decreases the AHI by 60%.*! Side effects of the
NCPAP include rhinorrhea, dryness, increased mucus production, and sneezing. Some 10%-—
50% or more patients find nCPAP intolerable and discontinue using it.** Oral appliances are
used for mild sleep apnea and for individuals who are unable to tolerate or are noncompliant
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with the nCPAP. These appliances function by changing the position of the mandible or
tongue. They have been shown to be less efficacious than nCPAP, but have better rates of
comleiance. Oral devices may cause tooth movement and occlusion changes with long-term
use.

There are many types of surgeries with varying efficacies for treating sleep apnea. Most
procedures attempt to remove blockages to the airway or increase retrolingual space. Such
procedures include uvulopalatopharyngoplasty, septoplasty, turbinectomy, midline glossect-
omy, maxillomandibular osteotomy, and tracheotomy.?

ALTERNATIVE TREATMENTS AND LIFESTYLE CHANGES

Several lifestyle changes can make significant reductions in the severity of sleep apnea. Pa-
tients should be educated to sleep lying on one side. Weight loss is imperative, given the
correlations of increased BMI and neck circumference with OSA. Even modest weight loss can
be significant for reducing apnea symptoms; studies have shown that a 10% weight increase
can cause a 32% increase in AHI, while a 10% weight loss could produce a 26% decrease in
AHI.*® Avoidance of alcohol and sedatives should also be encouraged.

Although specific studies on alternative treatments for sleep apnea are generally lacking,
there are well-documented natural therapies that address the altered biochemistry and etio-
logic factors known to exist in sleep apnea. These therapies may prove important as adjunctive
interventions, which are particularly important, given the well-documented poor compli-
ance with nCPAP=BIPAP interventions and the invasiveness of many conventional options.
Diet, nutritional supplements, and environmental modifications may improve sleep-disordered
breathing. Controlling inflammation and allergies is paramount in treating OSA. Allergies can
cause an increase in adenoids and tonsil size as well as an increase in mucous production, which
can occlude the nasal airway.

N-Acetyl-Cysteine

N-acetyl-cysteine (NAC) is an acetylated ester of
the amino acid L-cysteine. NAC has a significant
ability to raise glutathione levels in the body, impor-
tant for its potent antioxidant activity. NAC is also
used to treat lung conditions as an expectorant and
mucous thinner, and to produce anti-inflammatory ef-
fects.* Studies suggest that NAC decreases production
of pro-inflammatory cytokines, such as TNF-alpha,
which have been shown to be elevated in individuals
with OSA.*

Essential Fatty Acids

Essential fatty acids (EFAs) cannot be made in the
body and need to be consumed in the diet. Omega-3
Figure 5-1. Stinging nettle fatty acids, such as docosahexaenoic acid (DHA) and

(Urtica dioica). eicosapentaenoic acid (EPA), and omega-6 fatty acids,
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such as gamma-linolenic acid (GLA), are often taken as
supplements to utilize their potent anti-inflammatory
properties. EPA and DHA are found in high levels in
fish oils and provide both anti-inflammatory and anti-
thrombotic effects. Specifically, EPA’s cardioprotective
effects include decreasing triglycerides, increasing high-
density lipoprotein, and preventing arrhythmias.*® EPA
and DHA decrease inflammatory eicosanoids by com-
peting with arachidonic acid (AA) in the lipo-oxygenase
and cyclo-oxygenase pathways. Fish oils have been
shown to decrease several pro-inflammatory cytokines
as well.*” GLA is commonly found in borage (Borago
officinalis) seed oil, evening primrose (Oenothera bi-
ennis) oil, and black currant (Ribes nigrum) oil. GLA
decreases the inflammatory response by inhibiting the
production of inflammatory leukotrienes from AA.*®

Vitamin C

Figure 5-2. Basil (Ocimum spp.).

Vitamin C has many functions, including acting as both an antioxidant and an antihistamine.
Inastudy performed on patients with OSA the theory was tested that the endothelial dysfunction
in this group is linked to oxidative stress. The results showed that treatment with vitamin C
improved endothelium-dependent vasodilation. This study suggests that antioxidant therapy
should be considered for treatment of the cardiovascular dysfunction associated with OSA.*

Quercitin

Quercitin is a bioflavonoid frequently used to treat
allergies because of its antihistamine, anti-

inflammatory, and antioxidant effects. It is found
in foods such as berries, brassica vegetables, ap-
ples, green tea (Camellia sinensis), onions, and red
wine. Studies have demonstrated that quercitin
inhibits the release of histamine from mast cells
and basophils.*® (Histamine is a chemical mediator
responsible for allergy symptoms, such as con-
striction in the lungs, congestion, and sneezing.)
Absorption of quercitin is variable and may be im-
proved by combining it with papain or bromelain.

Bromelain

Bromelain is a proteolytic enzyme derived
from pineapples. This enzyme produces anti-
inflammatory, fibrinolytic, and anti-platelet-

aggregation activities.>® Studies show that brome-
lain interferes with the AA pathway, causing a
decrease in inflammatory eicosanoid production.>?

Figure 5-3. Eucalyptus (Eucalyptus
globulus).
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Eucalyptus

Historically, eucalyptus (Eucalyptus globulus) has been used for addressing many inflamma-
tory respiratory complaints, including asthma and bronchitis.>® Eucalyptus oil derived from the
leaves and branches contains 60%—-90% of the constituent eucalyptol. Studies on eucalyptol
show that it exerts strong anti-inflammatory, mucolytic, and analgesic effects. It inhibits the
production of AA metabolites and such pro-inflammatory cytokines as TNF-alpha®*

Stinging Nettle

Stinging nettle (Urtica dioica) leaf contains vitamin C, vitamin E, carotenoids, calcium, po-
tassium, and flavonoids, such as quercitin and rutin. This herb has significant anti-inflammatory
effects, and studies suggest that it may be beneficial for treating allergic rhinitis.>® Researchers
believe this may be the result of the nettles’ quercitin content, which stabilizes mast cells and
inhibits histamine release.®

Beefsteak Plant

The beefsteak plant (Perilla frutescens) contains several active ingredients such as rosmarinic
acid and luteolin. Rosmarinic acid is a plant polyphenol found in the Lamiaceae genus of
plants, which includes basil (Ocimum spp.), sage (Salvia officinalis), mint (Mentha spp.),
rosemary (Rosmarinus officinalis), and perilla leaf.>® Oral supplementation using perilla leaves
or extracts of rosmarinic acid has been shown to suppress allergic reactions.’”*® A study
confirmed that oral administration of perilla leaf extract inhibits production of TNF-alpha
and decreases the allergic response and inflammation in mice.>® Another study demonstrated

Figure 5-4. Rosemary
(Rosmarinus officinalis).
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that perilla leaf extract enriched with rosmarinic acid is an effective treatment for patients
who have seasonal allergic rhinoconjunctivitis.®® Like rosmarinic acid, luteolin—found in
various species of the perilla plant—is another plant flavonoid that has potent antiallergic
properties.>®

Licorice Root

Licorice (Glycyrrhiza glabra) is often used for gastrointestinal conditions such as GERD and
ulcers. The finding that deglycyrrhizinated licorice (DGL) stimulates and=or accelerates the
differentiation of glandular cells in the stomach—as well as stimulating mucous secretion—is of
particular interest. This increased mucous secretion in the stomach is believed to account for at
least part of licorice’s beneficial properties. DGL also contains flavonoids that produce antimi-
crobial activity, including working against the ulcer-causing bacterium Helicobacter pylori. It is
important to treat GERD in individuals with sleep apnea as GERD can cause increased pharyngitis
and sinusitis, exacerbating the apnea. Avoidance of caffeine, mints, chocolate, fatty or spicy foods,
tomatoes, and alcohol is another way to decrease acid reflux. In addition, studies have shown that
raising the head at night by raising the top of the bed may decrease nocturnal reflux.®®

Methylsulfonylmethane and Hyaluronic Acid

Both methylsulfonylmethane (MSM) and hyaluronic acid are essential for maintaining con-
nective tissue integrity, and thus for ensuring the rigidity and firmness of the underlying cellular
matrix of the airway walls. MSM has been shown to have anti-inflammatory and antioxidant
properties. Anecdotal evidence suggests that MSM may be effective for addressing many
conditions, including snoring and allergic rhinitis.®* Hyaluronic acid, a glycosaminoglycan,
could be considered for treatment of snoring and augmentation of airway connective tis-
sue integrity.®? Because of hyaluronic acid’s visco-elastic quality, this substance may work to
strengthen the connective tissue surrounding the airway and decrease obstructions.

Diet

Diet can affect inflammation and mucous production. Diets high in fruits and vegetables
provide the vitamins and bioflavonoids that reduce allergy symptoms. Diets high in EFAs and
low in animal products (such as dairy foods and meat) will decrease inflammation. (Animal
products are high in AA and lead to an increase in inflammatory eicosanoids.) In addition,
members of the nightshade family—such as potatoes, tomatoes, eggplants, and peppers—may
also be pro-inflammatory in some individuals. Clinical observation suggests avoidance of
mucous-forming foods, such as dairy foods, bananas, and citrus fruits, can be beneficial,
although that line of thought is controversial. Food allergies should also be considered when
modifying the diet to decrease apneic episodes. Many individuals have latent food allergies
that increase the inflammatory response and cause additional overall stress on the body. Many
forms of testing are readily available to measure immunoglobulin IgE and 1gG antibodies to
common foods.

Environment

Environmental allergies are important airway irritants. It is important to control allergies in
order to minimize the nasal and pharyngeal congestion that can help compromise airway
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patency. The best way to treat allergies is to advise patients to avoid the substances that trigger
symptoms. The environment should be kept as free of potential allergens as possible. Pillows
and mattresses should be covered with dust- and mite-proof covers. Bedding should be washed
frequently in very hot water. Removal of carpets and items that collect dust in the bedroom may
also help avoid dust and dust mites. Bathing and washing hair before bed also is suggested.
Mold anywhere in the home should be treated aggressively. Pets should be kept away from the
sleeping areas and should be bathed regularly. High-efficiency particulate absorbing filters at
home and work can improve air quality and decrease pollen exposure. Avoidance of cigarette
smoke is recommended.

Anecdotal literature suggests other possible—though unproven—treatments for sleep apnea.
Nasal sprays, nasal dilators, and magnetic mattresses and pillows are available.®® Essential oil
sprays and gargles to treat snoring have shown efficacy.®* A case report also suggests hyp-
nosis as an effective treatment for snoring.®® Snoring has also been reduced by singing exer-
cises in nonobese patients when done correctly and regularly.®® Biofeedback training to control
abnormal breathing while sleeping also has shown promising results. In at least one study,
biofeeg?ack reduced the duration of apneic episodes, resulting in higher oxygen saturation
levels.

CONCLUSIONS

Sleep apnea is a medical condition that warrants thorough study because of the increase in
morbidity and mortality in patients who have the condition. It also affects quality of life greatly
in many patients and frequently goes undiagnosed. If a patient complains of fatigue, excess
sleepiness, lack of restorative sleep, or other unexplained systemic symptoms, a close review of
the potential existence of apnea is a must. Although there are many treatments that have been
proposed to help with sleep apnea, the best approaches remain weight loss and use of positive
airflow therapy. Nonetheless, adjunctive therapies can help control the severity of apnea and
snoring.
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ASTHMA

Treating the Cause and Supporting
the Airway Chemistry

Statistics indicate increasing prevalence of asthma in industrialized nations, particularly in the
United States in the last 20 years. The Centers for Disease Control and Prevention has reported
increasing asthma prevalence since 1980, including increased mortality and racial and regional
disparities in asthma-related emergency department visits, hospitalizations, and deaths.® In
2005, an estimated 7.7% of people (22.2 million) had asthma.? Various reasons for this in-
crease in asthma cases have been identified, ranging from air pollution to faulty genetics. The
mainstream focus on asthma has also changed in the last 20 years, with a shift in under-
standing—namely, that asthma is a chronic inflammatory condition. With this new under-
standing, treatment focus has changed from reactive to preventive, with chronic long-term use
of inhaled corticosteroids as the mainstay of therapy. Despite this shift in treatment focus,
increasingly negative statistics about asthma continue to be reported. With the advent of
complementary medicine, physicians are now more prepared than ever to treat asthma ef-
fectively. Asthma is a disease process with numerous associated genetic, allergic, environ-
mental, and nutritional components, with varying symptomatologies among individuals af-
fected with this condition. There is a vital need for today’s physician to develop an awareness
of asthma’s many precipitating factors and to learn about the numerous complementary
therapies available for treatment, because it is obvious that mainstream asthma treatment and
prevention are not capable of reversing the increasing morbidity of this disease. Factors such as
air quality may appear to be outside of the physician’s realm of manageable patient comorbid
components, while other precipitating determinants may be addressed via nutritional and
botanical supplementation and lifestyle modification allowing for greater efficacy of phar-
maceutical medications, when needed (see Table 6-1 on page 71).

ASTHMA PATHOGENESIS=PATHOPHYSIOLOGY

Asthma is a chronic inflammatory disorder of the airways in which several cells and cellular
elements play a role, particularly mast cells, eosinophils, T-lymphocytes, macrophages, neu-
trophils, and epithelial cells. The recruitment and activation of these cells and cellular com-
ponents leads to recurrent symptoms, such as wheezing, chest tightness, and coughing, more so
at night and early morning. Such episodes are associated with diffuse airflow obstruction that is
amenable to treatment-induced or spontaneous reversal. Predisposition to this condition causes
an increase in bronchial hyperreactivity to various stimuli. Asthma symptoms that appear in
childhood are often associated with atopy, a genetic susceptibility in which immunoglobulin E
(IgE) is produced by B lymphocytes in response to typically benign environmental antigens
(dust mite feces, animal dander proteins, fungi spores). Synthesized IgE antibodies then bind to
receptors on various leukocytes. Once the offending antigen binds to the Fab fragment of
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Asthma Facts

Prevalence
Asthma has been increasing since the early 1980s across all age, gender, and racial
groups; asthma rates are higher among children than adults and higher among blacks
than whites.
Approximately 22.2 million Americans have asthma; 5 million are under age 18. Asthma
is the most common chronic childhood disease, affecting slightly more than 1 child in 20.

Deaths
11 Americans die each day from asthma.
Between 1979 and 1992, asthma death rates increased 58% overall.
Asthma death rates for children under 19 increased 80% since1980.
More females die of asthma than males; more blacks die of asthma than whites.

Costs
The total annual cost of treating asthma is estimated to be $18 billion, of which direct
costs amounted to $10 billion, while indirect costs were $8 billion.
Hospitalization accounted for the single largest portion of the cost.
Among children ages 5-17, asthma is the leading cause of school absences due to a
chronic illness; this adds up to an annual loss of more than 10 million school days per
year and more hospitalizations than any other childhood disease.
Children with asthma spend an estimated 8 million days per year restricted to bed.
For adults, asthma is the fourth leading cause of work loss, resulting in 9 million lost
workdays each year.
Asthma also accounts for about 1.8 million emergency room visits and nearly 10
million doctor office visits each year.
Asthma results in about a half million hospitalizations each year; more women are
hospitalized for asthma than men, and blacks are hospitalized for asthma three and
one-half times more than whites.

Ethnic Differences
Blacks are three times as likely as whites to be hospitalized for asthma and three times
as likely to die from the disease.
Racial differences in asthma prevalence, morbidity, and mortality are closely related
to poverty, urban air quality, indoor allergens, and inadequate patient education and
medical care.

Source: Adapted from the Asthma and Allergy Foundation of America (AAFA), 1233 20th Street, NW,
Suite 402, Washington, D.C., 20036.

several IgE antibodies, pro-inflammatory cytokines are released. Mast-cell-released histamine
and leukotrienes stimulate bronchial smooth-muscle constriction, usually within one hour of
antigen exposure. Eosinophils, in particular, release destructive elements, such as major basic
protein (MBP) that damage airway epithelial cells directly, increase bronchial responsiveness,
and promote degranulation by mast cells and basophils. In addition, leukotrienes released from
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eosinophils cause additional airway smooth-muscle constriction, increased vascular perme-
ability, and further recruitment of additional eosinophils.

THE TH2:TH1 RATIO THEORY

Itis a well-established fact that airway inflammation is the mainstay of asthma pathophysiology.
That being said, however, inflammation is a nebulous descriptor in terms of the multiple
workings of the immune system in asthma. Newer theories of pathologic inflammatory processes
portray abnormally regulated CD4  T-cell responses to normally benign antigens as the in-
stigators of asthma-related inflammatory processes. More specifically, the Th2 subset cell
grouping of CD4 T cells is implicated, producing interleukins (ILs)-4, -5, -6, -9, -10, and -13.
These cytokines establish the recruitment and differentiation of mast cells, basophils, eosin-
ophils, and B cells, where they play a major role in humoral immunity and the generalized
allergic response. Opposed to these functions, the Thl subset of CD4 lymphocytes produce
interferon-g and IL-2, both of which are used to create immunologic reactions that are specific to
cellular defense, as in the case of bacterial and viral invasions. Ideally, the cytokines produced by
Th2 and Thl cells are mutually antagonistic, establishing a relative balance in functions. It is
theorized that signature asthmatic inflammatory processes are expressed as a result of un-
balanced Thl and Th2 cytokine production, with a dominant polarization toward a Th2 phe-
notype, as asthma is a well-known Th2-mediated disease.? It is highly plausible that asthmatic
inflammation is a result of Th2-mediated mechanisms or an imbalance between Thl and Th2
cells. It has been observed that children born with a predominance of Th2 cell subsets that do not
balance with Th1 over the first year are predisposed to allergic disease and asthma.* In addition, it
is thought that administering factors that enhance Thl-mediated responses may restore the
Th1:Th2 balance in susceptible individuals. One study investigated the relationship between Th
subsets and their relationship to their relative cytokines, serum total IgE, eosinophil count, and
ventilatory function in patients with asthma. The Th2:Th1 ratio in patients with acute or stable
asthma was increased significantly compared to subjects in the control (non-asthma) group, with
Th2 levels significantly and positively related to IL-4, total serum IgE, and total number of
eosinophils. Forced expiratory volume 1 (FEV); level in the study subjects had a significantly
positive relation with Th1 levels and a negative relation with Th2 levels.®

THE HYGIENE HYPOTHESIS

Recent analyses of risk-factor patterns for allergic disease in Europe has led to a causal theory
for the increasing asthma epidemic; this theory is known as the hygiene hypothesis. It stipulates
that advances in hygiene have removed a protective influence against atopy and asthma that
was once provided by infectious exposures in early childhood. This hypothesis has been
questioned in the United States, where the largest sector of increasing asthma incidence since
the 1970s occurs in the inner cities among minorities who are living in poverty with suboptimal
hygienic conditions. When viewed from a historical perspective, the recent increasing trend in
respiratory allergies among the less-advantaged in the United States may be explained as the
consequence of several epiphenomena linked to Westernization (including declining exposure
to foodborne and orofecal infections) that has moved downward from the richest socioeco-
nomic strata to the poorest in the last 150 years.® In regard to this theory, it has been suggested
that exposing infants to factors that increase Thl cells (infected siblings, day care attendance
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during the first six months of life, and avoidance of frequent antibiotic administration) may
restore the T-helper subset balance, resulting in fewer incidences later in life of asthma and
allergy. It appears that these exposures must occur prior to the first year of life to make a
difference. Experimental use of mycobacterial strains has demonstrated a shift from Th2-
immune responses to Thl-immune responses, thereby preventing the allergy development in
mice, as well as ameliorating autoimmune diseases characterized by Thi responses.” It is
interesting to note that both autoimmune and allergic diseases share a parallel increasing
prevalence. Rebalance of the Thl- and Th2-subset cell ratios is a highly speculative theory
because it does not explain fully the complete immunologic etiology of asthma and allergies.

GASTROESOPHAGEAL REFLUX DISEASE

Various associations between asthma and gastroesophageal reflux disease (GERD) have been
elucidated in recent clinical investigations: The prevalence of GERD in people with asthma is
generally higher than in people without asthma. Patients who have asthma with GERD have a
higher risk of hospitalization for asthma symptoms. Asthma medications such as albuterol
decrease lower esophageal sphincter pressure and esophageal contraction amplitude, while oral
prednisone results in increased esophageal acid contact times, and respiratory symptoms cor-
relate with esophageal acid introduction events.® These findings suggest the possibility of asthma
medications acting as promoting factors in the development of GERD in patients with asthma. It
is estimated that incidence of GERD in children with asthma reaches nearly 50%-60% and is
higher than in the general population.® This is not a newly discovered association; however,
many studies are underway to determine the relationships between asthma and GERD because it
is not clearly known which is the cause and which is the result. Several hypotheses surrounding
the GERD-asthma connection focus on how GERD can lead to bronchial obstruction and how
obstruction can exacerbate GERD. The esophagus and lungs interact by way of various mech-
anisms; esophageal acid-induced bronchospasm may be provoked by a vagally mediated
reflex in which distal esophageal acid causes airway reactivity; by neural enhancement of
bronchial reactivity, whereby esophageal acid augments airway hyper-responsiveness; and by
microaspiration, in which miniscule amounts of esophageal acid are inhaled, leading to airway
reactivity.’ Possibilities that asthma may predispose patients to GERD include autonomic
dysregulation, an increased pressure gradient between the thorax and abdomen, bronchodilator
medications, hiatal hernia, and abnormalities in diaphragm function. Clinical trials utilizing
antireflux medical therapy (e.g., histamine-2 receptor antagonists) have been largely incon-
clusive, producing no benefit to only modest reduction of only nocturnal asthma symptoms.**
Other studies that have investigated the use of proton-pump inhibitors and antireflux surgery are
currently in progress. Despite the mixed results from these studies, the medical literature is flush
with studies that demonstrate a definite link between GERD and asthma. Treating asthma with
H-2 blockers and proton-pump inhibitor medications brings to light the possibility of leaving
patients with inadequate amounts of digestive acid to properly break food proteins down, po-
tentially leading to increased allergenicity of foods and decreased nutrient absorption.*?

FOOD ALLERGY

Asthma can be one of the major symptoms of chronic food allergy, which contributes to
the total overall antigenic load of a patient. Food-mediated allergic reactions may become
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clinically apparent immediately or even hours to days later in a patient with asthma, manifested
by specific production by B lymphocytes of IgE and 1gG antibodies to food proteins. From 20%
to 60% of patients with bronchoconstrictive symptoms are reported to develop these symptoms
as a result of food ingestion.*®* One study demonstrated that the elimination of previously
determined food allergens early in life resulted in decreased asthma symptomatology as well as
inhibiting the progression of allergic tendencies (represented by decreased production of total
and specific IgE) compared to a control group that did not undergo such eliminations.**
Increased gastrointestinal (GI) permeability and Gl symptomatology has been found in a larger
percentage of patients with asthma compared to controls without asthma symptoms; this may
partially explain the origins of food-related allergy symptoms, such as asthmatic wheezing.®
Clinically, identification and removal of known and suspected food allergens does provide
some amelioration of asthma symptoms in certain individuals. (See Chapter 17 on food al-
lergies.)

VITAMIN AND MINERAL THERAPY

Pyridoxine

The active form of pyridoxine (vitamin Bg) found in the human body, pyridoxal-5-phosphate,
has long been known to be depleted by theophylline, a drug now rarely used in asthma
medication. Regardless of current or past theophylline use, patients who have asthma tend to
have lower circulating levels of this vitamin and, in one study, supplementation with 50 mg of
pyridoxine twice per day for patients with asthma resulted in subjective reports of dramatic
decreases in frequency and severity of asthma attacks while taking the supplement.'® The study
did not, however, indicate reasons for the apparent beneficial effects of pyridoxine supple-
mentation. Another study placed 76 children with asthma on 200 mg of pyridoxine per day for
five months. These patients reported significant reduction of asthma symptoms and reduced
usage of asthma medications.>’” However, in another study, nine weeks of treatment with 300
mg of pyridoxine produced no difference in peak expiratory flow rate (PEFR), FEV, or asthma
symptom scores compared to controls.’® Examples of studies such as these demonstrate the
need for increased research in the realm of vitamin Bg supplementation for patients who have
asthma.

Table 6-1. Doses of Supplements and Botanicals for Treating Asthma

Supplements=Botanicals Doses

Pyridoxine (vitamin B6) 25-50 mg, 2 times per day

Ascorbic acid (vitamin C) 2000-3000 mg per day, in divided doses

Magnesium 250-300 mg, 3 times per day

Essential fatty acids (EPA  DHA) 2000-3000 mg, in divided doses per day

Tylophora (Tylophora asthmatica) Dried tylophora leaves: 200 mg, 2 times per day Or,
alcoholic extract: 40 mg, 2 times per day

Coleus (Coleus forskohlii) Standardized extract containing 18% forskolin: 50 mg,

3 times per day

EPA  eicosapentaenoic acid; DHA  docosahexaenoic acid.
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Ascorbic Acid

Reactive oxygen species are implicated in the disease process of asthma, as it has been pre-
viously demonstrated that specific allergens were able to initiate a neutrophil-derived respi-
ratory burst in some allergen-sensitized patients with asthma.® Excessive exposure to reactive
oxygen and nitrogen species provides hallmark oxidative stress, propagating damage in pro-
teins, lipids, and DNA structures. Oxidative stress in the lungs of patients with asthma is not
only caused by intrinsic inflammatory pathways; environmental exposures, such as air pollu-
tion and cigarette smoke, also contribute. Interventions designed to augment endogenous
antioxidant defenses are strongly indicated as adjuvant therapy for patients who are suffering
from allergic respiratory disorders.?°

Antioxidant supplementation, most notably vitamin C,
can modulate the impact of air pollutants to reduce
their effects on patients, including that of ozone
on children with moderate to severe asthma.

Ascorbic acid (vitamin C) is one of the key antioxidant vitamins that are abundant in the
extracellular fluid that lines the lungs, and low vitamin C intake has been associated with
pulmonary dysfunction. One study reported that patients with asthma had significantly less
ascorbic acid in both the cellular and fluid-phase fraction of induced sputum, suggesting that
deficiency of ascorbic acid may be a result of airway inflammation or may be a contributing
factor in the pathophysiology of asthma.?* Children with asthma who live in Mexico City were
given a daily supplement combination of 50 international units of vitamin E and 250 mg of
vitamin C for 19 months. Pulmonary function tests were performed twice per week, with
significant differences in forced expiratory flow (25-75) and peak expiratory flow between the
test and control groups. These results suggest that antioxidant supplementation, most notably
vitamin C, can modulate the impact of air pollutants to reduce their effects on patients,
including that of ozone on children with moderate to severe asthma.??> Consumption of anti-
oxidants in foods as an asthma symptom preventative method has also been studied. Intake of
citrus and=or Kiwi fruit was a highly significant protective measure for reducing wheezing
among children who ate fruit five to seven times per week compared to children who ate fruit
less than once per week. This protective effect was even evident among the group whose fruit
intake was only one to two times per week compared to those who consumed fruit less than one
time per week, although no clear dose-response relationship was elucidated.?® It appears that
even relatively low dietary doses of vitamin C are protective against asthma symptomatology
in children. Prophylactic administration of ascorbic acid for prevention of exercise-induced
asthma is widely described in the medical literature, with most studies revealing that taking
vitamin C produces moderately beneficial effects to reducing asthma symptoms caused by
exercise but results in little change in pulmonary function tests. The main conclusions drawn
from these studies are that vitamin C demonstrates a slight to moderate protective effect on
airway hyperreactivity in patients with exercise-induced asthma.* A wide review of studies
that have investigated the use of vitamin C for treating asthma and allergy found that, among
the significantly positive effects of this therapy, positive effects on pulmonary function tests,
methacholine, histamine, or allergen broncho-provocation challenges, lymphocyte function
and motility, and decreased respiratory infection incidence were produced. No benefits were
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noted in these studies regarding testing of cutaneous reactivity or more specific immunologic
parameter measurements. This main study also showed that the majority of vitamin C-asthma
investigations were short-term and only addressed the immediate effects of vitamin C supple-
mentation on asthma symptoms.?

Magnesium

Magnesium and calcium play various roles in pulmonary structure and function. A magnesium
deficiency leads to an enhanced action of calcium being that magnesium acts as a calcium
antagonist. This is notable in patients with asthma as a result of an intracellular influx of
calcium causing bronchial smooth-muscle contraction with magnesium deficiency.?® Myo-
genically induced action potentials and autonomic neurotransmitters can alter cytosolic calcium
concentration. Increased action potentials will lead to higher cytosolic calcium concentrations,
causing greater cross-bridge activity. Likewise, intracellular magnesium can modulate smooth-
muscle contractions and inhibit calcium uptake directly, allowing for smooth-muscle re-
laxation. Magnesium works as a smooth-muscle relaxant, of which the micromusculature
surrounding the bronchioles is comprised.

Theoretically, inadequate magnesium levels may contribute to asthma exacerbations.?’ It is
of interest to note that, while overall calcium intake in the United States has increased in the
past 20 years, magnesium intake has remained unchanged, while the asthma epidemic con-
tinues to grow. Magnesium is an important contributor to prophylaxis of asthma symptoms and
intravenous magnesium is an accepted form of emergency treatment for acute asthma attacks.
Magnesium acts physiologically as a calcium antagonist, allowing muscle relaxation to oc-
cur.?® Patients with chronic asthma were shown to be hypomagnesemic, and this was asso-
ciated with airway hyper-reactivity, wheezing, and general impairment of lung function in one
study. In addition, this investigation revealed that patients who have chronic asthma and have
lower stores of magnesium are hospitalized more often than other patients with asthma who
have normal levels of magnesium. Hypomagnesemia was also associated with more severe
asthma symptoms.?® Erythrocyte magnesium concentration shared a significant inverse rela-
tionship with bronchial reactivity after inhaled methacholine challenge, and hypomagnesemia
was prevalent in 40% of the patients with asthma in this study compared to 11% of controls
who did not have asthma.®® Based on this information, correction and stabilization of mag-
nesium levels in patients with asthma seems indicated. As a medical therapy, magnesium has a
good safety record. Because magnesium is almost exclusively excreted by the kidneys,
overdose levels of magnesium can only be anticipated in patients with renal disease, intestinal
hypomotility, and chronic constipation.

Omega-3 Fatty Acids

The end-product metabolism of arachidonic acid (AA), a component of cellular membranes,
produces pro-inflammatory 2-series prostaglandins and 4-series leukotrienes, which are highly
active mediators of inflammation. AA is derived from the phospholipids layer of immune-cell
membranes via phospholipase A-2 in response to immunologic stimuli. The cysteinyl leuko-
trienes C4, D4, and E4 are important mediators in asthma and are modulators of cytokine
function, and they have been implicated in the pathophysiology of asthma via multiple
mechanisms such as bronchial smooth muscle, vessels, and mucus secretory cells, while
leukotriene B4 promotes leukocyte chemotaxis and less-potent bronchoconstriction.* Immune
cells that drive the inflammatory process contain high proportions of the n-6 polyunsaturated
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fatty acid (PUFA) AA in relation to low amounts of n-3 PUFA; the two fatty acids are
structurally and functionally distinct. The n-3 PUFAs eicosapentaenoic acid (EPA) and doc-
osahexaenoic acid (DHA), found in high proportions in oily fish and fish oils, produce anti-
inflammatory activity and are indicated for preventing asthma symptoms throughout the
medical literature. Supplementation with fish oil results in partial replacement of AA in in-
flammatory-cell membranes with EPA, resulting in decreased production of AA-derived in-
flammatory mediators. However, this response alone is not totally indicative of the beneficial
anti-inflammatory effects of n-3 PUFAs. Both animal and human studies have indicated that
other anti-inflammatory effects of n-3 PUFAs may occur downstream from cell-membrane
composition alteration, such as suppressed production of pro-inflammatory cytokines and
inhibited adhesion molecule expression occurring at the level of altered gene expression.®? In
one study, dietary supplementation with fish oil for 10 months in 29 children with bronchial
asthma resulted in decreased asthma symptom scores and response to an acetylcholine chal-
lenge in the treatment group with no changes in the control group.3® Subjects in the treatment
group received fish-oil capsules that contained 84 mg of EPA and 36 mg of DHA. The daily
dosages of EPA and DHA were, respectively, 17.0-26.8 and 7.3-11.5 mg per kg of body
weight (-1), while control subjects received capsules containing 300 mg of olive oil. No side
effects were noted. Studies on fish oil consumption have revealed decreased lymphocyte
proliferation, T-cell mediated cytotoxicity, natural-killer cell activity, macrophage-mediated
cytotoxicity, monocyte and neutrophil chemotaxis, major histocompatibility (class Il expres-
sion) and antigen presentation, production of pro-inflammatory cytokines (ILs -1 and -6, tumor
necrosis factor), and adhesion molecule expression.3* The studies described previously dem-
onstrate the ability of fish oil supplementation to inhibit the inflammatory process of asthma.
Based on these findings, one would expect to see decreased asthma symptomatology and
improved lung function with addition of fish oils to the diet. The majority of studies do not
indicate an optimal dose; however, most doses of fish oils both EPA and DHA range from 500
mg to 3 g per day.

BOTANICAL MEDICINES

Coleus

Coleus (Coleus forskonhlii) is a member of the mint family that has been used traditionally on
the Indian subcontinent for treating asthma. The active component of the plant, forskolin, has
hypotensive and spasmolytic properties.®® Forskolin’s mechanism of action involves its ability
to activate the enzyme adenylate cyclase. This action increases the amount of cyclic adenosine
monophosphate (CAMP) in cells, which produces various physiologic and biochemical effects,
including inhibition of mast-cell degranulation and histamine release as well as relaxing
smooth muscle.®® Some pharmaceutical approaches to asthma are designed to increase cCAMP
levels by using an agent that binds to receptors that stimulate adenylate cyclase (corticoste-
roids) and inhibits the enzyme phosphodiesterase, which is responsible for the breakdown of
cAMP. One example is the methylxanthine-derived drug, theophylline, which has fallen out of
favor as an asthma therapy because of its narrow therapeutic window. Forskolin’s effects on
cAMP result in bronchial dilatation and asthma symptom relief.3’ In addition, forskolin may be
of benefit to patients with allergic asthma because this compound’s antiallergy qualities also
include histamine release inhibition.® Forskolin is poorly absorbed orally, and many studies
use inhaled forskolin for asthma treatment.
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Tylophora

Tylophora (Tylophora asthmatica), another botanical medicine that is native to India, has been
shown to have anti-asthmatic, anti-inflammatory, and anti-anaphylactic properties.>® These
effects have been attributed to the plant’s alkaloid constituents, tylophorine and tylophor-
inine.*® For one study, 110 patients with asthma were instructed to chew and swallow one
tylophora leaf each day for one week. At the end of the week, 62% of the test subjects reported
moderate to complete relief of symptomatology and experienced a continued reduction of
symptoms for several weeks following the study.** Another study revealed improvements in
lung function and decreased nocturnal symptoms in patients with asthma, an effect that, again,
persisted past the seven-day trial duration.*?

Butterbur

The primary active constituents of butterbur (Petasites hybridus) are the sesquiterpene com-
pounds, petasin, and isopetasin. Numerous studies have shown the efficacy of Butterbur in
allergic rhinitis. These studies have shown that butterbur supplementation significantly reduced
the levels of histamine and leukotrienes.*® A prospective open trial with 64 adults and 16
children with asthma evaluated the effects of butterbur supplementation for two months. In this
study, the number, duration, and severity of asthma attacks decreased. Peak flow, forced ex-
piratory volume (FEV;), and all measured symptoms also improved. In addition, more than
40% of patients using asthma medications at baseline reduced intake of these medications by
the end of the study.** In a randomized, crossover, placebo-controlled study, 16 atopic asth-
matic patients on a constant dose of inhaled corticosteroids were supplemented with 25 mg
butterbur twice daily for one week. Exhaled nitric oxide was significantly reduced and both
serum eosinophil cationic protein and peripheral blood eosinophil count were also significantly
suppressed.*®

Quercetin

Quercetin is an abundant flavonoid used medicinally for its antioxidant and anti-inflammatory
activity. Quercetin inhibits cyclooxygenase and lipooxygenase enzymes, as well as inflam-
matory mediators such as leukotrienes and prostaglandins.*® Quercetin also inhibits the release
of histamine from mast cells and basophils.*’ Mast cells induce production of pro-inflamma-
tory cytokines with immune regulatory properties. One study examined the effect of quercetin
on the expression of pro-inflammatory cytokines in a human mast-cell line. The results showed
that quercetin decreased the gene expression and production of tumor necrosis factor (TNF)-
alpha, IL-1beta, IL-6, and IL-8 suggesting that quercetin may be suitable for the treatment of
mast-cell-derived allergic inflammatory diseases, such as asthma.*® In vitro, quercetin was
shown to inhibit histamine released from rat peritoneal mast cells. Chemically induced his-
tamine release was inhibited by 95% and immunologically induced histamine release was
inhibited by 97%.%° Although direct evidence of quercetin in asthma patients is lacking, the
potent antihistamine and anti-inflammatory activity makes it likely to benefit this condition.

Pycnogenol

Pycnogenol (Pinus pinaster), a trademarked pine bark extract, has anti-inflammatory and an-
tioxidant activity. In a randomized, placebo-controlled, double-blind study involving 60 sub-
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jects aged 6-18 years old, pycnogenol supplementation was evaluated in patients with mild to
moderate asthma over a three-month period. The results showed that the group taking pyc-
nogenol had significantly more improvement in pulmonary functions and asthma symptoms,
was able to reduce or discontinue their use of rescue inhalers, and there was a significant re-
duction of urinary leukotrienes compared to the placebo.®® In another randomized, double-
blind, placebo-controlled crossover study, 26 patients with varying asthma severity were
supplemented with 1 mg=Ib per day (maximum 200 mg per day) pycnogenol. Almost all of the
patients responded favorably to pycnogenol supplementation with no adverse effects reported.
There was also as significant reduction in serum leukotrienes in the pycnogenol group com-
pared with the placebo.>

CONCLUSIONS

Asthma, like other chronic disease conditions, has increased in incidence over the last 20 years.
Mainstream therapy includes the use of beta-adrenergic agonists to maintain bronchial patency,
while corticosteroids are used to prevent the now well-addressed inflammatory component of
asthma. Relatively new outlooks on asthma pathogenesis, such as Th2:Th1 balance theory and
the hygiene hypothesis, provide exciting new opportunities from which to base new approaches
to asthma therapy. Table 2 summarizes some of these approaches. Continued investigations of
complementary therapies for asthma are well-recommended, because many therapies are of-
fering promising outcomes, based on preliminary research. Addressing asthma in a preven-
tative manner, using common supplemental interventions such as ascorbic acid, magnesium,
and fish oils, as well as botanical medicines, offers significant benefits for preventing bronchial
hyper-reactivity and inhibition of the damaging inflammatory response.

Recommendations for patients that are serious about battling allergies include minimizing
allergen exposure and supporting the body in controlling the allergic response. The goal is
simple—minimize the total burden of allergic exposure by:

Checking the pollen count (with local media)

Staying indoors when it is high, such as early evening when pollen counts peak
Sleeping with the windows closed

Driving with the vehicle car windows closed

Wearing a mask when mowing the lawn or better yet hire out the job

Protecting the eyes with glasses=sunglasses to stop pollen from entering the eyes
Washing hair prior to bed (to rinse out allergens collected throughout the day)
Staying well hydrated—moist mucous membranes are more resistant to irritation
Testing for food allergies

Minimizing mold and mildew in the house

Using air filterssHEPA in the bedroom

Cleaning central ventilation system in the home or office

Remembering indoor=outdoor pets carry pollen and allergens on their fur
Cleaning carpets regularly with a HEPA vacuum
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IS AUTISM THE COAL MINER’S CANARY
OF AMERICA’S HEALTH STATUS?

Possibly because of the reported 556% increase in the pediatric prevalence of autism between
1991 and 1997, the classical presentation of autistic spectrum disorders (ASD) is currently an
area of widespread study. In addition to autistic disorder or classic autism, ASD comprises five
categories of pervasive developmental disorder (PDD) described in the fourth edition of the
Diagnostic and Statistical Manual of Mental Disorders of the American Psychiatric Asso-
ciation, of which the remaining four are Asperger’s disorder; disintegrative disorder; PDD not
otherwise specified, or atypical autism; and Rett’s disorder, a genetic disorder of postnatal
brain development caused by a defect in a single gene.?

ASD is characterized by impairments in three behavioral domains. The first is social in-
teraction, often marked by deficits in reciprocal social interaction; a developmentally delayed
or absent ability to communicate verbally; and difficulty with nonverbal cues, such as facial
expression, body posture, and eye-to-eye contact. The second is communication. Deficits are
also typically present in communication, imaginative play, and the normal range of childhood
interests and activities. The third is that individuals with ASD often exhibit repetitive, stereo-
typed behavior, have restricted areas of interest, exhibit repetitive motor mannerisms, and
require strict routines or rituals in order to accord with appropriate social standards and have
their needs met.

PREVALENCE

According to data for 2000-2002 published by the Autism and Developmental Disabilities
Monitoring Network of the Centers for Disease Control and Prevention (CDC), about 1 in 150
eight-year-old children in several areas of the United States have ASD.® The CDC data
demonstrated some geographic variation, with a significantly lower prevalence in Alabama, of
3.3 per 1,000 eight-year-olds, and a higher prevalence in New Jersey, of 10.6 per 1,000 eight-
year-olds.® These figures stand out against the estimated prevalence for ASD of 1 per 1,000
population in the early 1990s. It is estimated that as many as 560,000 American youngsters
between birth and age 21 have ASD.* The condition affects males at a 4:1 frequency over the
occurrence in females.*

ETIOLOGY AND PATHOPHYSIOLOGY

The etiology of ASD is currently unknown, although numerous possibilities, based on
pathologic findings made in ASD, are currently under investigation. Medical conditions as-
sociated with autism include epilepsy, tuberous sclerosis, blindness, deafness, and neuro-
fibromatosis.
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Genetics

Evidence suggests that ASD is highly heritable, with some estimates of its heritability reaching
90%.° However, twin studies and the wide range of its phenotypic expression indicate that
environmental influences also play an important role in the occurrence of ASD. Research has
shown that monozygotic twins have a concordance of more than 60% for classical autism,
without any concordance for dizygotic twins. When this same study included a broader range
of cases with diagnoses of PDD, the concordance for monozygotic twins rose to 92% while that
for dizygotic twins reached 10%.' Studies also show a frequency of 2%-8% of autism in
siblings of autistic children, which far exceeds the frequency of the condition in the general
population.*

Oxidative stress from oxygen-bearing free radicals may
have a causal role in autistic spectrum disorders.

Genetic screening studies suggest that at least 10 genes may be involved in the etiology
of autism, with studies now examining numerous genes for this possibility, such as those in
the speech and language region of the human genome at 7931-g33, 15q11-q13, FOXP2,
RAY1=ST7, and IMMP2L; RELN genes at 7q22-g33; a subunit of the gene for the gamma-
amino-butyric acid (GABA)(A) receptor; UBE3A genes on chromosome 15q11-g13; the gene
for the serotonin transporter (SERT) at 17g11-q12; and the gene for the oxytocin receptor at
3p25-p26. Chromosome 15 duplications are frequently examined owing to their correlation
with variable degrees of language delay, ataxia, epilepsy, mental retardation, and facial
abnormalities. Studies also indicate that a low level of melatonin, as the result of a primary
deficit in ASMT, the gene that encodes the last enzyme in the metabolic pathway leading to
melatonin synthesis, is a risk factor for ASD.®

Parental Influences and Perinatal Development

Studies have found a greater frequency of certain traits and characteristics among parents of
autistic than of healthy children. Greater maternal and paternal age are independently asso-
ciated with an increased risk for ASD in offspring.” Additionally, mothers who have allergies
and asthma during the second trimester of pregnancy have a twofold greater than average risk
of having a child with ASD. Although this same study found maternal psoriasis to be the only
autoimmune disease associated with an increased risk for ASD,® another study found a link
between both maternal ulcerative colitis and paternal type 1 diabetes and increased risk for
infantile autism.®

It has been suggested that in many cases, the cerebral developmental abnormalities in autism
occur before 30 weeks’ gestation.® A study of perinatal risk factors and autism found that daily
maternal smoking during early pregnancy, a small birth size for gestational age, maternal birth
outside of Europe or North America, congenital malformations, cesarean delivery, and a
5-minute Apgar score below 7 were all associated with an increased risk of autism.** Another
study found a link between autism and parental histories of schizophrenia-like psychosis and
affective disorders,*? while yet another study found a twofold greater risk for autism among
children born to mothers with diagnosed psychiatric disorders.*® The risk for autism has also
been found to increase with an increasingly urban location of birth.*3
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Neurologic Dysfunction

Research indicates a significant generalized increase in cerebral cortical volumes of both white
and gray matter in autism. This is accompanied by a normal head circumference at birth
followed by an abnormally increased growth rate beginning at 12 months of age.'* Other
studies have found an increased cerebellar volume and bilateral enlargement of the amygdala
and hippocampus in children with ASD.™® Recent work with functional magnetic resonance
imaging has demonstrated cortical neural under-connectivity in individuals with autism, as
well as a smaller corpus callosum—a structure through which many bilaterally activated
cortical areas communicate—in individuals with autism as compared to controls.*® Although
the relevance of this is unknown, another study found greater frequencies of left-handedness
and preferential left-eye use in children with autism as compared with normal groups, as well
as left nasal dominance in most children with autism.*’

Gastrointestinal Dysfunction

Gastrointestinal (GI) symptoms are common in children with ASD. One study found that 70%
of children with ASD had histories of such symptoms, as compared to only 28% of children
showing normal development.*® The most common GI symptom in this study was an abnormal
stool pattern.*® Another study of GI complaints in children with ASD found that the most
common complaints were chronic diarrhea, gas, and abdominal discomfort and distension.*®
Reflux esophagitis was evident in over 69% of the children, chronic gastritis in 41%, and
chronic duodenitis in 66%. Additionally, 58% of the children had decreased intestinal digestive
enzyme activity for carbohydrate, and 75% showed increased pancreaticobiliary fluid output
after intravenous administration of secretin.'® Abnormalities of the gut flora have also been
seen in children with ASD, with one study finding an increased incidence of Clostridium
histolyticum, a known toxin-producing organism.*

Endocrine and Metabolic Dysfunction

Numerous studies indicate endocrine and metabolic abnormalities in children with ASD.
Researchers have shown that some of these children have levels of serum=plasma dehydro-
epiandrosterone and serum total testosterone that are significantly above age- and gender-
appropriate values.?! The children with ASD were also found to have significantly subnormal
levels of serum follicle-stimulating hormone, plasma-reduced glutathione, plasma cysteine,
plasma methionine, and serum cystathionine. The investigators who conducted this study
suggested that these findings indicate that in some children with ASD, there is an interaction
between the mechanisms for trans-sulfuration in the methionine cycle that is important for
detoxification and androgen pathways, causing hyper-androgenic behavior and developmental
abnormalities.?* Another study found significantly lower levels of free and total carnitine and
pyruvate and elevated levels of ammonia and alanine in children with ASD, possibly reflecting
mild mitochondrial dysfunction.??

Oxidative Stress

Oxidative stress from oxygen-bearing free radicals may have a causal role in ASD. Individuals
with autism have shown increased nitric oxide in their red blood cells and increased activity
of the antioxidant enzyme glutathione peroxidase in these individuals’ plasma.?® Other studies
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have shown increased levels of such antioxidant enzymes as superoxide dismutase and xan-
thine oxidase in autism.?*

Increased lipid peroxidation has also been observed in individuals with autism. Transferrin,
an iron-binding protein, and ceruloplasmin, a copper-binding protein, which exhibit antioxi-
dant activity, have been found to be significantly decreased in autistic children, a finding that
has been linked to a loss of language skills.?®> Some children with autism show elevated levels
of total homocysteine, a finding strongly correlated with decreased erythrocyte glutathione
peroxidase activity and diminished levels of vitamin B;,.2

Immunologic Dysfunction

Studies have indicated that children with ASD have numerous abnormalities in immune func-
tion. Studies have shown that these children have significantly increased proportion of CD4 and
CD8 lymphocytes making IL-4, with a relative decrease of CD4 and CD8 cells making IL-2 and
interferon-gamma indicating impaired cellular immunity and an imbalance of Th1=Th2 cyto-
kines.?” Studies of immunoglobin (1g) levels in children with ASD have found a significant in-
crease in total serum protein, and serum IgG, 1gG2, and IgG4, and have demonstrated a positive
correlation between total serum protein and serum gamma globulin and social problems.?®
Recent studies have identified serum antibodies specific for prenatally expressed brain antigens
in mothers of autistic children, suggesting that these auto-antibodies could cross the placental
barrier and affect fetal brain development.?® Other immunologic findings are that children with
autism have significantly higher levels of antibodies to measles virus than do controls, with these
antibodies present in 83% of the autistic children in one study, but not in healthy children or in the
siblings of the autistic children.3° Antibodies to mumps and rubella are not elevated.*°

Some autistic children exhibit auto-antibodies to brain proteins such as myelin basic protein
(anti-MBP) and neuron-axon filament protein (anti-NAFP). One study found a correlation
between these auto-antibodies and antibodies directed against measles virus (measles-1gG) and
human herpes virus-6 (HHV-6-1gG). This study found that serum that was positive for measles-
IgG and HHV-6-1gG also contained anti-MBP and anti-NAFP antibodies, suggesting virus-
induced autoimmunity as a possible etiology for autism.3! Congenital rubella infection has also
been linked to autism, behavioral disorders, and mental retardation.>?

It is highly controversial whether measles-mumps-rubella (MMR) vaccine is a causal factor
in autism, and the vast majority of studies do not support such a link.3® The possibility is based
on the correlation of a type of regressive autism with concomitant Gl symptoms soon after
administration of the MMR vaccine.®* The finding of measles virus persistent in the intestines
of some autistic children, as well as in individuals with Crohn’s disease and ulcerative colitis,
implies an autoimmune component in autism.3

Studies support the theory that children with autism have
an impaired ability to excrete heavy metals.

Mercury, Heavy Metals, and Vaccines

Disputed epidemiologic evidence has correlated neurodevelopmental disorders with increasing
doses of mercury from the ethylmercury-containing preservative thimerosal in vaccines.>> On
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the basis of the mercury content of the respective vaccines, children who received diphtheria-
tetanus-pertussis vaccine (DTP) and Haemophilus influenza type b (Hib) vaccine at the standard
vaccination schedule of 2, 4, 6, and 15-18 months of age may be exposed to 100 mg of mercury
more than children given the combined DTP=Hib (DTPH) vaccine. According to the Vaccine
Adverse Event Reporting System, this may indicate that children given the DTP and Hib vac-
cines as separate entities are at significantly greater risk for autism and related disorders than
those given the combined vaccine.®® Thimerosal has since been removed from most vaccines.

Several studies support the theory that children with autism have an impaired ability to excrete
heavy metals.®”~3 One such study found significantly lower concentrations of arsenic, cadmium,
and lead in the hair of such children than in controls, suggesting lower excretion rates for these
three metals.*” It has also been found that children with ASD have a 2.1-fold greater than average
concentration of mercury in their baby teeth, which is a good measure of cumulative exposure to
toxic metals during fetal development and infancy.® In this study, it was noted that these
children had also received significantly more oral antibiotics than average during their first 12
months of life, which may have reduced the children’s ability to excrete mercury, since studies
with rats have found that antibiotics can almost completely inhibit the excretion of mercury by
altering the gut flora.3® A study in which the levels of mercury in first childhood haircut samples
from children with autism were much lower than those of controls also found that the mothers of
the autistic children had had significantly greater exposure to mercury from amalgam fillings and
thimerosal-containing Rho D immunoglobulin injections than did a control group.®® A Texas
study found a 43% increase in the frequency of special education services and a 61% increase in
the rate of autism for every 1,000 Ib of environmentally released mercury.*

Serotonin

Numerous cursory studies indicate abnormalities in the metabolism of serotonin and mea-
surable levels of this amine in autistic individuals. Among findings in this area are that platelet
levels of serotonin are significantly higher in autistic than in control subjects, and that a
correlation exists between platelet levels of this amine and abnormal speech development.*!
Significantly lower plasma levels of serotonin have been found in mothers of autistic children
than in mothers of children with normal development.*? Another finding has been that that
supplementation with 5-hydroxytryptophan (5-HT), a metabolic precursor of serotonin, raised
serotonin levels to a significantly greater degree in subjects with autism than in a control
group.*® Abnormalities in the genes encoding the serotonin transporter and enzymes required
for serotonin synthesis are subjects of current study in connection with autism.

DIAGNOSIS OF ASD

The diagnosis of ASD is usually made between the ages of two and three, with tools such as the
Checklist for Autism in Toddlers (CHAT), Modified Checklist for Autism in Toddlers
(M-CHAT), Pervasive Developmental Disorders Screening Test (PDDST), Screening Tool for
Autism in Two-year-olds (STAT), and Checklist for Autism in Toddlers-23 (CHAT-23).

TREATMENT

The wide range in presentations of ASD has led to numerous treatments for it. These include
behavioral and psychosocial interventions; occupational, speech, music, and sensory-integration
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therapy; immunotherapy; and several alternative and complementary therapies including nutri-
tional therapy, chelation, and vitamin and other nutritional supplementation. The following sec-
tions describe a number of treatments investigated for autism, and their effects.

Immunotherapy

A small study of the effect of encapsulated human Ig in males with autism, conducted to test
the theory that GI symptoms in the condition may stem from a deficiency in mucosal immunity,
found reductions in Gl signs and symptoms, as well as improvement in behavioral measures, in
half of the treated individuals.**

Ascorbic Acid

A 30-week, double-blind, placebo-controlled study demonstrated a reduction in symptom
severity in autistic children treated with ascorbic acid, supporting the hypothesis from animal
models that this vitamin has a dopaminergic mechanism of action correlating with research
suggesting a hyperdopaminergic state in autistic individuals.**~*" The antioxidant activity of
ascorbic acid may also be of benefit in autism.

Carnosine

Carnosine, a dipeptide of alanine and histidine, exhibits antioxidant and antiglycating activity,
in addition to binding heavy metals. A controlled study involving children with ASD found that
an eight-week trial of I-carnosine at 800 mg per day produced a significant improvement in
autistic traits as measured with the Receptive One-Word Picture VVocabulary test and the total
score and the Behavior, Socialization, and Communication subscales of the Gilliam Autism
Rating Scale.*®

Hyperactivity and stereotypic behavior declined in
children with ASD who were given supplemental omega-3
fatty acids at 1.5 g per day.

Vitamin Supplementation

A study has indicated that children with ASD show significant improvement in sleep and
reduction of GI symptoms when given nutritional supplementation with a multivitamin=mineral
preparation.*® The pretreatment baseline finding of vitamin Bg levels that were 75% higher in
these children than in a control group supported previous reports of deficient conversion of
pyridoxal to the active pyridoxal-5-phosphate (P5P) by pyridoxal kinase in autistic children, and
pointed to an indication for supplementation with vitamin Bg or P5P in autism.*°°

Lower red-blood-cell levels of magnesium have also been found in children with PDD than
in controls, with nearly 70% of the affected children showing significant improvement, un-
accompanied by adverse effects, upon supplementation with magnesium at a dose of 6 mg=kg
per day and 0.6 mg=kg per day of vitamin Bs.>
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Other nutrient deficiencies and abnormalities have also been found in children with autism.
Hair analyses have found lower concentrations of lithium as well as iodine levels 45% be-
low those of controls, as well as a 38% lower level of chromium in autistic children with
pica. A 31% greater level of zinc and a 66% lower level of potassium were found in autistic
children with diminished muscle tone, suggesting possible avenues for additional vitamin
treatment.>?

Omega-3 Fatty Acids

In a controlled six-week trial, hyperactivity and stereotypic behavior declined in children with
ASD who were given supplemental omega-3 fatty acids (eicosapentaenoic acid and doc-
osahexaenoic acid) at 1.5 g per day.>®

Diet

Limited evidence suggests that dietary restriction of gluten and casein may be beneficial in
children with autism. A small controlled study found that such children showed significantly
better development with a gluten- and casein-restricted diet than did controls.>* Food allergy
may play a role in autistic symptomatology, as suggested by significantly increased levels of
antibodies to casein, beta-lactoglobulin, and lactalbumin in autistic children than in controls,
followed by reductions in behavioral symptoms with an eight-week elimination diet for these
three food components.>® However, a small, double-blind, placebo-controlled study failed to
find any significant changes in autistic children with a gluten- and casein-restricted diet,
although the children’s parents did report improvements in the children’s conditions.>® Another
study found behavioral improvement after six months in 60% of autistic children given a
ketogenic diet.>’

Chelation

A small trial of meso-2, 3-dimercaptosuccinic acid combined with leuprolide acetate was
conducted to test the concept that ASD may result from interactions between trans-sulfuration
in the methionine cycle and androgen pathways as noted earlier, and in accord with a previous
finding of abnormal detoxification associated with the methionine and trans-sulfuration
pathways in children with autism.>® The results showed a dramatic reduction in severity of
symptoms, from the 70th—79th percentile of severity to the 40th—49th percentile of severity.
Behavior, sociability, and cognitive awareness were notably improved. In another study with
autistic children, involving anti-androgen and anti-heavy-metal therapy, urinary levels of
heavy metals increased and blood levels of androgens decreased.>®

Pharmaceutical Treatment

The antipsychotic drug risperidone has been approved by the Food and Drug Administration
for treating ASD marked by self-injurious behavior, severe tantrums, and aggression in chil-
dren ages 5-16. Risperidone has been found to improve social responsiveness and nonverbal
communication, and to decrease hyperactivity and aggression in these children.®® Treatment
with selective serotonin reuptake inhibitors (SSRIs) also modifies some symptoms of ASD,
including anxiety and repetitive behavior, and improves global functioning.®*
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Behavioral Interventions

Intensive interventions provide better outcomes than less-intensive treatments for ASD. Sev-
eral behavioral interventions have shown benefit. Early applied behavioral therapy given at
home for 30 hours a week can produce gains in behavior.%? A small study of long-term follow-
up of preschool children who had undergone intensive behavioral intervention showed long-
lasting gains at a mean age of 11.5 years as compared to controls.®®

Secretin

Secretin, a peptide that functions in both the GI system and the brain, is being investigated on
the basis of anecdotal evidence that this peptide may be effective in easing autistic traits, but
most studies have not shown it to be significantly beneficial.®*

CONCLUSIONS

A vast amount of research is currently focused on identifying the etiology of autism. The large
variation in phenotypes of this condition indicates that its etiology is most likely to be multi-
factorial, with both genetic and environmental components. Complementary and alternative ther-
apies provide treatment options that can support conventional behavioral modification therapies
forautism. Like the coal miner’s canary, with its sensitivity to silent danger, the dramatic increase
in ASD over the past decade warns that something may be amiss in our culture.
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CARDIOVASCULAR DISEASE

Phytochemical and Nutritional Prevention
and Treatment

According to the American Heart Association 2004 data, it is estimated that 79,400,000
American adults, approximately 1 in 3, had some form of cardiovascular disease (CVD).
These CVDs include hypertension, stroke, and coronary heart disease, including angina pec-
toris and myocardial infarction. Individually, 72,000,000 people had hypertension; 7,900,000
suffered from acute myocardial infarction; 8,900,000 people experienced angina pectoris;
5,200,000 had heart failure, and 5,600,000 had strokes.* In 2004, CVD was the underlying
cause of death in 36.3% of deaths, or 1 in every 2.8 deaths, with over 147,000 deaths in
Americans under age 65.

It is not only an equal-opportunity Killer for both men and women, it also decreases quality
of life. The heart beats 103,680 times a day for a person with a pulse of 72 beats per minute.
Even more amazing is the fact that the human body is comprised of 75 trillion cells that are
nourished by 60,000 miles of blood vessels. Indeed, any given cell in the body is no further than
1=500 of an inch from its own personal blood supply. Cardiovascular diseases represent one
of the greatest health concerns in modern history. Death from cardiovascular-related disease is
estimated to kill 1 person every 33 seconds in the United States. Not limited in prevalence to
the United States, diseases of the cardiovascular system affect people across the world, mainly
in modernized countries.

The American Heart Association (AHA) identifies increasing age, male gender, and heredity
as uncontrollable risk factors for heart disease. Tobacco smoking, high blood cholesterol, high
blood pressure, physical inactivity, obesity=overweight, and diabetes are modifiable risk fac-
tors for heart disease. Other negative risk factors identified by the AHA as contributory to heart
disease include stress levels and responses, sex hormones, birth control pills, and excessive
alcohol intake.® Despite the acknowledgment of this problem and intense educational efforts in
this country to make people aware of CVD, large numbers of people are continually diagnosed
each year in this country and the in rest of the world.

New insights into CVD reveal foci for testing and prevention, other than standard lipid
profiles. Testing for homocysteine, C-reactive protein (CRP), and fibrinogen place new em-
phasis on cardiovascular risk parameters while research into naturally derived medicines
provides viable preventative and treatment options for CVD.

LIPID LEVELS

The standard lipid panel provides information about plasma concentrations of total cholesterol,
triglycerides, high-density lipoprotein (HDL) cholesterol, low-density lipoprotein (LDL)
cholesterol, and very low-density lipoprotein (VLDL) cholesterol. However, a patient who
scores within the “average” ranges for these parameters should take little comfort because
being average, in this case, means a greater than 50% likelihood of dying of heart disease.
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Other lipids and lipid-related cardiovascular risk factors include Apolipoprotein A-1,
Apolipoprotein B, and lipoprotein(a). Apolipoprotein A-1 is the major protein constituent of
HDL cholesterol and is responsible for the activation of two enzymes that are necessary for the
formation of HDL. This may be an important factor in the relationship between HDL levels and
the incidence of atherosclerosis. Apolipoprotein B is the major protein found in LDL cho-
lesterol. Studies suggest that this protein plays an important role in targeting the selective
uptake of LDL by the liver. In a study examining lipids, lipoproteins, and apolipoproteins in
individuals with angiographic evidence of coronary artery disease (CAD) and healthy patients,
the strongest association with coronary artery disease was the ratio of apolipoptotein B:apo-
lipoprotein A-1 (apo B=apo A-1).* In a similar study, lipid parameters were evaluated in a
lower-risk population with and without coronary artery stenosis to investigate the risk factors
associated with increased risk of CAD. Total cholesterol and apo B=apo A-I ratio were sig-
nificantly different between groups with and without CAD in men. In women, triglyceride,
HDL, and apo B=apo A-I ratio were significantly different between the two groups. In the
lowest quartile of total cholesterol, triglycerides and LDL, and the highest quartile of HDL,
only apo B=apo A-I ratio was associated with CAD in both men and women; thus the only
variable showing a significant difference between patients in men and women with and without
CAD was the apo B=apo A-I ratio.” Lipoprotein(a) is a complex of Apolipoprotein A and LDL,
and elevated levels are associated with an increased risk for atherosclerosis and cardiovascular
disease. Lipoprotein(a) is similar to that of LDL in the development of atherosclerosis; it is
localized in the blood vessel walls, then oxidized, and forms foam cells associated with ath-
erosclerotic plaques. Lipoprotein(a) is also pro-thrombotic, a result of its inhibition of plas-
minogen activation along with its ability to stimulate secretion of plasminogen activator
inhibitor-1 (PAI-1).

According to the recommendations of the National Cholesterol Education Program, these
laboratory tests provide useful parameters for evaluating risk status for coronary heart disease
(CHD). Both individual and stand-alone values and comparison ratios between individual
components of the lipid panel provide information for classifying patients into low, medium,
and high-risk categories. With regard to risk, so-called “normal” levels are derived from
groups of patients with no obvious evidence of CVD and this, in itself, is inaccurate because
such patients may have preclinical CVD and therefore do not reflect a true “no-risk” popu-
lation. Cholesterol levels undergo considerable variation among individuals, with day-to-day
values fluctuating by as much as 15%, while an 8% difference can be identified within the same
day. Even positional changes can alter these values; recumbency can decrease cholesterol
values by 15%.° Although cholesterol is no longer considered to be such a significant culprit in
CVD as much as in the past, great emphasis is still directed at reducing cholesterol blood
levels. However, current research is aimed at examining the increased risk of having small
LDL particles and a greater number of LDL particles, rather than look at the total weight of
LDL, HDL, and total cholesterol. Also, examining the role of oxidized LDL has also taken on
increased significance in assessing overall cardiovascular risk.

Alternative and complementary (ACM) practitioners utilize the lipid panel in much the same
way as standard medical practitioners, but ACM practitioners utilize natural-based medicines
with minimal side effects that are effective for lowering cholesterol, LDL, and VLDL, while
elevating HDL over time. In addition, ACM practitioners have a larger arsenal for treating and
preventing heart disease, which provides even greater benefit when combined with traditional
statin drug therapy. The following plant-derived medicines are used to treat suboptimal cho-
lesterol, HDL, LDL, VLDL, and triglyceride levels. It is essential from a clinical perspective to
remember that cholesterol serves many essential purposes in the body as a pro-hormone building
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block for estrogen, progesterone, testosterone, corticosteroids, and vitamin D, and is incorporated
in each of the cells within the human body. Cholesterol is certainly a risk factor yet, it should not
be made the sole culprit since it is guilty in large part through association with other risk factors.

Myrrh

Also known as guggulipid, Commiphora mukul is the standardized extract of the myrrh tree,
native to India. This botanical medicine contains two main active compounds: Z-guggulsterone
and E-guggulsterone, both of which lower total cholesterol and triglycerides and raise HDL
cholesterol.” These phytosteroids act as antagonist ligands for the bile acid receptor farnesoid
X receptor, an important regulator of cholesterol homeostasis.2 More specifically, this regu-
lation involves increasing the liver’s metabolism of LDL cholesterol.® Guggulipid, adminis-
tered two times per day, containing a standardized dose of 50 mg of guggulsterones per day, for
24 weeks to 31 patients was found to reduce total cholesterol by 11.7%, LDL by 12.5%,
triglycerides by 12%, and total cholesterol=high density lipoprotein (HDL) cholesterol ratio by
11.1%.%° HDL cholesterol itself was not affected in this study. In a multicenter clinical trial,
205 patients took 500 mg of guggulipid two times per day. On average, cholesterol levels fell
11%, while triglycerides decreased by 16.8%, and HDL levels increased by 60% in cases that
responded to the guggul therapy.** Although these studies show benefit from guggulipid, more
recent studies have not been able to verify these findings. In one double-blind, randomized,
placebo-controlled trial, a standardized guggul extract (guggulipid, containing 2.5% guggul-
sterones, average 21 mg guggulsterone per 1,000 mg capsule) of 1,000 mg or 2,000 mg was
given three times daily to hypercholesteremic patients who ate a standard Western diet for
eight weeks. The results showed no significant changes in levels of total cholesterol, HDL,
triglycerides, or VLDL with guggulipid supplementation.*® Crude guggul extracts have been
associated with occasional side effects such as skin rashes and diarrhea.*?

Garlic

Garlic (Allium sativum) and its derivatives are popularly known as effective preventives and
treatment options for atherosclerosis, hyperlipidemia, thrombosis, hypertension, diabetes, and
other metabolic diseases, with numerous clinical trials demonstrating its efficacy for treating
these conditions.** The pharmacologic effects of garlic are attributed to allicin, ajoene, and
other organosulfur constituents in the herb.*® Efficacy of garlic compounds is determined by
the ability of the product to produce allicin, the keystone constituent that yields the production
of other active garlic components.

The hypocholesterolemic properties of garlic are not well understood, and the mechanism of
action is not entirely clear at this time. A large portion of the research on garlic has yielded
positive results, showing that garlic can modestly improve total cholesterol, LDL, and triglyc-
eride levels.*® Garlic preparations, used from 4 to 25 weeks, will typically lower serum cho-
lesterol by 4%-12%, while conventional statin drugs lower serum cholesterol by 17%-32%. Ina
placebo-controlled, double-blind study, 800 mg garlic powder (standardized to 1.3% of allicin
content) was given daily for 16 weeks in individuals with hypercholesteremia. Mean serum
cholesterol levels dropped from 266 to 235 mg=dl (12%) and mean triglyceride levels decreased
from 226 to 188 mg=dl (17%). This study also concluded that the best cholesterol-lowering
effects were in the patients with initial total cholesterol values between 250-300 mg=dl.*’
Other research has not validated these findings. In a recent study, adults with moderate
hypercholesterolemia were given either raw garlic, powdered garlic supplement, or an aged
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Figure 8-1. Garlic (Allium Figure 8-2. Artichoke (Cynara
satiuum). scolymus).

garlic extract supplement for six months. The results showed no statistically significant effects
on levels of LDL, HDL, triglycerides, or total cholesterol:HDL ratio.

One recent comprehensive study of hydrophilic and hydrophobic compounds of garlic
elucidated the inhibitory potency of individual water- and lipid-soluble garlic compounds
effects on cholesterol synthesis. Results from this study demonstrated that the cholesterol-
lowering effects of garlic extract result mainly from inhibition of hepatic cholesterol synthesis
of mainly water-soluble sulfur compounds.*® Another study probed further by examining the
inhibitory effects at potential sites in the cholesterol biosynthetic pathway. Fresh garlic extract
and 16 different water- and lipid-soluble garlic derivatives were studied in relation to purified
recombinant human squalene monoxygenase. Squalene monooxygenase catalyzes the second
step in the downstream pathway of cholesterol biosynthesis and is considered to be the rate-
limiting step in this process. The results of this study indicated squalene monooxygenase as one
of the target enzymes through which garlic inhibits cholesterol biosynthesis.?® In another study
oriented toward establishing the cholesterol-lowering effects of garlic, rat hepatocytes were
utilized to determine the effects of garlic preparations (petroleum ether, methanol, and water-
extractable fractions from fresh garlic) on [1-14C]Jacetate and [2-3H]glycerol incorporation
into cholesterol, fatty acids, and glycerol lipids. The study results suggested that garlic lowers
cholesterol by mitigating hepatic cholesteogenesis while the triglyceride-lowering effect of
garlic results from inhibition of fatty-acid synthesis.?* Garlic and garlic extracts provide a
highly cost-effective therapy for hypercholesterolemia, with minimal side effects—with the
most often reported ones being malodorous breath and body odor.

Artichoke

The extract of artichoke (Cynara scolymus) has the ability to reduce total serum cholesterol and
LDL and to improve the LDL=HDL ratio.?> New methods of action are continually being
explained. While one study suggested a different method of action from the well-known one of
lowering cholesterol by increasing its excretion in bile (and listed chemical contents that were
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thought to be responsible), another study suggested that inhibiting gastric emptying may lower
cholesterol. Because of botanical medicines’ ability to work via several different biochemical
pathways to achieve the same result, the newer research covered in this article does not negate
the idea that artichoke acts as a cholagogue.

The results of a study to determine the lipid-lowering effects of artichoke suggest that this
occurs via an indirect modulation of hydroxymethylglutaryl-CoA-reductase activity.?® Further-
more, this study investigated many of artichoke’s main active constituents and revealed that
cynaroside and, more specifically, its aglycone luteolin were most responsible for inhibition,
while chlorogenic acid was less effective and caffeic acid, cynarin, and dicaffeoylquinic acids
exerted little hypocholesterolemic influences. A methanol-derived extract from artichoke leaves
was able to suppress triglyceride elevation in mice that were fed large amounts of olive oil; these
active compounds were determined to be both sesquiterpenes (cynaropicrin, aguerin B, and
grosheimin) and three newly discovered sesquiterpene glycosides (cynarascolosides A, B, and
C).?* Inhibition of gastric emptying was also shown to contribute to the antihyperlipidemic
activity in this study. The side effects of this plant are minimal, with flatulence being the most-
often reported consequence.?® No other internal side effects are mentioned in the literature but
one external one—allergic contact dermatitis—did occur; this was attributed to cynaropicrin.?®
The body of research for artichoke is fairly small at this time; however, it contains positive
support for use of this plant as a reliable lipid-lowering agent.

Curcumin

A yellow pigment compound derived from the spice turmeric (Curcuma longa), curcumin, and
its structurally related compounds (curcuminoids) produce several pharmacologic effects
including anti-inflammatory, antioxidative, hypocholesterolemic, and anti-carcinogenic ac-
tivities. Precise mechanisms for the previously mentioned actions have not been elucidated
fully. The anti-inflammatory and anti-carcinogenic properties are believed to be mediated, in
part, to curcumins’ ability to down-regulate NFkB activation and by activation of the NRF-2
receptor, which activates the antioxidant response element on DNA. Curcumin also down-
regulates the expression of COX-2, a gene regulated by NFkB.?” Curcuminoids are thought to
exert a lipid-lowering effect, possibly as a result of alterations in fatty-acid metabolism.?®
Wistar rats who were fed a high-fat diet for four weeks, then placed on a diet containing
curcumin (5 g=kg of body weight), had decreased serum levels of cholesterol and triglycerides,
with increases in apolipoprotein A. This effect remained for an additional two weeks’ post-diet
alteration.? There are several studies demonstrating similar effects on animal lipid models, but
human studies are infrequent. Based on these models, however, curcumin may be a useful tool
in helping to prevent or manage atherosclerotic diseases.

Tocotrienol

Tocotrienols, a particular form of vitamin E, have been shown to effectively reduce elevated
cholesterol levels. One study showed that hypercholesterolemic subjects supplemented with
200 mg gamma-tocotrienol per day showed decreased serum cholesterol by 31% during a four-
week period.*® The delta and gamma isomers found in tocotrienols are effective at lowering
cholesterol due to the substitution and location of methyl groups at the head region of the
molecule. Tocotrienols positively affect lipid levels by suppressing the activity of HMG-CoA
reductase.®* Tocotrienols have also been shown in humans to significantly reduce aortic sys-
tolic blood pressure and induce a 9.2% improvement in total antioxidant status as well.*?
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Red Yeast Rice

Red yeast rice is formed from the fermentation of rice with Monascus purpureus. Red yeast
contains mevinic acids, which have been shown to inhibit 3-hydroxy-3-methyl-glutaryl-
coenzyme A (HMG-CoA) reductase, thus blocking cholesterol synthesis similarly as statin
pharmaceuticals. Studies indicate that red yeast rice supplementation significantly decreases
total cholesterol, LDL, and triglycerides in hyperlipidemic patients.3® Of the mevinic acids,
also known as monacolins, the highest concentration is a constituent called monacolin K (also
known as mevinolin or lovastatin). Most studies use a proprietary blend red yeast rice product
standardized to monocolin K. Many preparations sold in the United States have low levels of
monacolin K, thus, they may not effectively reduce cholesterol. Additionally, some products
contain a nephrotoxin that results from incorrect rice fermentation processes known as citrinin.
Thus, patients should be advised to use only standardized products to monocolin K that have
been analyzed and found to be citrinin-free. Coenzyme Q10 (CoQ10) should be supplemented
in conjunction with red yeast rice as HMG-CoA reductase inhibitors also inhibit the biosyn-
thesis of CoQ10.

Niacin and Other B Vitamins

Niacin (vitamin Bs) is a water-soluble vitamin. The FDA has approved the use of high-dose
niacin for the treatment of hyperlipidemia. Numerous studies have verified the efficacy of
niacin for this purpose. In one study, dyslipidemic patients were supplemented with time-
released nicotinic acid (mean 1,297 mg per day) for a mean duration of 7.4 months. HDL levels
increased a mean of 18%, total cholesterol concentrations decreased 9%, the ratio of total
cholesterol: HDL decreased 25%, LDL cholesterol levels decreased 13%, and triglyceride
levels decreased by 20%.3* Niacin is frequently prescribed in addition to statin therapy. Studies
show that adding prolonged-release nicotinic acid to statin therapy in patients at increased
cardiovascular risk increased HDL cholesterol by 23%, decreased triglycerides by 15%, and
decreased LDL by 4%.%®> The most common side effect reported was flushing.

When examining lipid subclasses, the most atherogenic appear to be the small, dense LDL and
large VLDL subclasses, while the large HDL2 subclass, which transports esterified cholesterol
from the periphery to the liver, is considered the more cardioprotective. In addition to decreasing
total lipids, niacin has been shown to cause an increase in LDL particle size and a shift from small
LDL to the less atherogenic, large LDL subclasses, as well as decrease concentrations of the
larger VLDL subclasses.®® In another study, niacin was added to existing therapy for three
months in 54 subjects with stable coronary artery disease. The results showed an increase in total
HDL by 7.5% and decreased triglycerides by 15% compared with baseline values, although total
cholesterol and LDL levels remained unchanged. Addition of niacin resulted in a 32% increase in
large-particle HDL, an 8% decrease in small-particle HDL, an 82% increase in large-particle
LDL, and a 12% decrease in small-particle LDL. Niacin decreased inflammatory markers as
well, showing a decrease in lipoprotein-associated phospholipase A2 by 20% and C-reactive
protein levels (CRP) by 15%.% In one clinical trial, niacin at 1,000 mg per day was supplemented
to patients with metabolic syndrome for 52 weeks. The results showed that the niacin-treated
group had a regression in carotid intimal medial thickness, endothelial function improved by
22%, hsCRP decreased by 20%, HDL increased, and LDL and triglycerides decreased sig-
nificantly.®

Niacinamide does not cause flushing but has not been shown to be effective for hyperlip-
idemia. Niacin in high doses can significantly raise homocysteine levels as research shows a
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17%-55% increase; > thus, high-dose niacin should be supplemented with folic acid and other
B vitamins.

It has been discovered that choline, long considered to be a B vitamin, is produced in very
small amounts in the human body. Choline, in the form of phosphatidylcholine, can increase
the solubility of cholesterol in the body, lower cholesterol levels, and inhibit platelet aggre-
gation.* In one study, 32 patients with elevated cholesterol and triglycerides were treated with
3.5 g of phosphatidylcholine three times per day before meals. The results showed that
phosphatidylcholine supplementation decreased cholesterol levels by 33%, triglycerides by
33%, and HDL cholesterol increased by 46% after 30 days of treatment.*

Fish Oil

Omega-3 fatty acids are cardioprotective mainly due to beneficial effects on arrhythmias,
atherosclerosis, inflammation, and thrombosis, as well as improvement in endothelial function,
and the ability to lower blood pressure and triglycerides.*? Eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) are responsible for the triglyceride-lowering properties. A pre-
scription form of omega-3 fatty acids has been approved by the United States Food and Drug
Administration as an adjunct to diet for the treatment of very high triglyceride levels at a dose
of 2—4 g per day. In patients with triglyceride levels above 500 mg=dl, approximately 4 g per
day of EPA and DHA reduces triglyceride levels 45% and very low-density lipoprotein cho-
lesterol levels by more than 50%.%® In one very large clinical trial, over 11,000 patients sur-
viving recent myocardial infarction were randomly assigned supplements of n-3 polyunsatu-
rated fatty acids (PUFA) at a dose of 1 g per day, vitamin E 300 mg per day, both, or neither for
3.5 years. Treatment with n-3 PUFA, but not vitamin E, significantly lowered the risk of
mortality. The 20% all-cause mortality benefit could be attributed to a 45% reduction in sudden
death.***® In another double-blind, randomized, placebo-controlled study, hypertriglyceri-
demic men received either 3 g DHA per day or olive oil (placebo) for three months. The group
taking DHA showed significantly decreased concentrations of fasting triacylglycerol by 24%,
large VLDL by 92%, and intermediate-density lipoproteins by 53% at 45 days.*® In a pro-
spective, randomized, double-blind trial, DHA supplementation was compared to DHA plus
EPA in patients with coronary artery disease with triglycerides greater than 200 mg=dL.
Patients received either 1,000 mg of DHA or 1,252 mg of DHA plus EPA for eight weeks. The
results indicated that there was not a significant difference between the groups, with an average
decrease in triglycerides 18.3%-21.8% in both groups.*’

MARKERS OF INFLAMMATION

C-Reactive Protein and Fibrinogen

CRP, an emerging marker of CHD risk, is a honspecific acute-phase reactant protein for which
the concentration in serum becomes increased in response to inflammatory stimuli. Studies
show that CRP is not just a marker of inflammation; it also acts as a mediator that amplifies the
inflammatory cascade. High values are noted in early bacterial infections, active rheumatoid
disease, Crohn’s disease, acute myocardial infarction, and following trauma. In patients with
ischemic chest pain, elevated CRP is associated with a negative prognosis upon hospital
admission. In seemingly healthy individuals, elevated CRP indicates an increased risk of
atherosclerotic disease and reflects a chronic nonspecific inflammatory process in the body,
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which in turn confers an increased risk of the cardiovascular events. An elevated CRP level is
normally treated with aspirin prophylaxis and hyperlipidemia medications, or “statins.” While
obesity is, itself, a well-known risk factor for CHD, lowering CRP via lowering body fat will
decrease CRP and CHD. In particular, high-sensitivity hsCRP is considered to be a promising
marker for CHD and is interrelated with obesity and other risk factors, such as age, tobacco use,
blood pressure, and dyslipidemia.*® One of the most common causes of an elevated CRP has
been shown to be periodontal disease.

This being said, complementary and alternative practitioners view CRP as yet another risk
factor for CVD in patients who do not manifest the other pathologies that cause elevated CRP.
The strong association between elevated CRP and cardiovascular disease supports the concept
that cardiovascular disease is not simply a lipid-accumulation disease, but an inflammatory
disorder involving the endothelium and hypercoagulability. Consequently, the most effective
strategies for preventing cardiovascular disease are those that reduce systemic inflammation,
and CRP then becomes a benchmark for the efficacy of those strategies. Because current
medical opinion does not place CRP decidedly as a definitive cause of CVD, this marker can
only be looked upon as a potential warning sign for future disease. Recent research has
elucidated, however, the importance of CRP and risk of recurrent myocardial infarction or
death from coronary causes. The study concluded that individuals who had lower CRP levels
after therapy had better clinical outcomes than those with higher CRP levels, regardless of the
resultant level of LDL cholesterol.*® Additional studies show that CRP is a significant risk
factor for the progression of atherosclerosis in patients with coronary artery disease.>

Fibrinogen

Fibrinogen is independently, consistently, and vigorously associated with risk of CVD, based
on multiple prospective epidemiologic studies and clinical observations.®* The reasons for
elevation of fibrinogen in CVD are not well-elucidated yet; however, it has been speculated
that cellular components involved in the atherosclerotic process produce cytokines that induce
an acute-phase reaction, leading to increased fibrinogen levels. Fibrinogen plays several
roles in the cardiovascular system such as forming the substrate for thrombin and represents
the final step in the coagulation cascade, is essential for platelet aggregation, modulates en-
dothelial function, promotes smooth muscle cell proliferation and migration, and interacts with
the binding of plasmin with its receptor.>? The role of fibrinogen in the etiology of CVD is yet
to be completely determined. Even so, fibrinogen is an important cardiovascular disease
marker.

With the knowledge that CRP and fibrinogen are signatures of inflammatory processes in the
body, ACM practitioners use these markers as a sign that the body is creating inflammatory
processes in the cardiovascular system, and treatments are geared toward lowering levels of
these markers in the body. The inflammatory process is considered to be the premier etiologic
event that initiates the development and propagation of the atherosclerotic process.>® Elevated
CRP and fibrinogen levels are indirectly treated with an overall anti-inflammatory approach,
involving diet, supplementation, and botanical medicines. Fibrinogen is known to be elevated in
individuals with diabetes; those who are overweight, sedentary; and in smokers. Even in healthy
people, fibrinogen levels have been shown to increase by 25 mg=dL per decade.>* Studies have
also shown that increased social stress, such as lack of job control, causes an increase in
fibrinogen levels, suggesting the possible pathway between elevated stress and increased risk of
heart disease.>® Another study showed that individuals with low plasma fibrinogen had a low
incidence of coronary events even when serum LDL cholesterol was elevated. Individuals with
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high serum LDL cholesterol levels who also had high plasma fibrinogen concentrations had a
6.1-fold increase in coronary risk.>®

TREATMENTS FOR INFLAMMATION

Nattokinase and Serrapeptase

Nattokinase is a fibrinolytic enzyme derived from natto, a fermented soybean product. It acts
by inactivating plasminogen activator inhibitor-1 (PAI-1).%” Studies show that it has fibrino-
lytic activity four times more potent than plasmin.>® Animal models demonstrate that natto-
kinase supplementation inhibits thickening of the intimal wall after vessel injury.>® Research
has also shown that nattokinase increases thrombolysis at the site of thrombus formation
caused by endothelial injury.®°

Serrapeptase is a proteolytic enzyme originally isolated from the silkworm. It has anti-
inflammatory and fibrinolytic activity and decreases swelling. A double-blind, placebo-con-
trolled study demonstrated that serrapeptase supplementation rapidly decreased inflammation
and decreased symptoms in a group of patients suffering from ENT symptoms.®* Although
there are no current studies with serrapeptase and cardiovascular disease, it may provide benefit
for decreasing inflammation associated with these conditions.

Other anti-inflammatory botanicals worth mentioning include Holy Basil (Ocimum sanc-
tum), ginger (Zingiber officinale), Boswellia serrata, Green tea (Camellia sinensis), and Perilla
frutescens. (See Chapter 20 on inflammation.)

Fish Oils

The anti-inflammatory effects of fish oils and fish oil supplementation have been widely
studied with positive findings for managing chronic inflammatory diseases, such as asthma,

Natural Treatments for Preventing or Managing Coronary
Heart Disease

What to Tell Your Patients
Guggulipid extract—standardized to 25 mg of guggulsterone per 500 mg tablet, three
times per day
Fish oils (EPA DHA)—2-3 g per day
Garlic—4,000 mg of allicin per day
Artichoke—500 mg of a standardized extract per day
Curcumin—200-400 mg, three times per day, in between meals
Bromelain—standardized to 1,800-2,000 milk-clotting units or gelatin-digesting units,
500 mg, three times per day, in between meals
B vitamins—Bg: 10 mg per day; B1,: 400 mg per day; and folate: 1 mg per day
Vitamin E (mixed tocopherols)—800 international units per day

EPA eicosapentaenoic acid; DHA  docosahexaenoic acid.
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rheumatoid arthritis, dermatologic diseases, and antioxidant therapy. In addition, this research
has demonstrated the effectiveness of fish oils on CRP levels.

A study involving 269 patients evaluated baseline levels of CRP, granulocyte membrane
content of n-3-polyunsaturated fatty acids derived from fish, and angiographic findings.
Subjects with lower CRP levels had significantly higher contents of docosahexaenoic acid
(DHA) in granulocytes than subjects with higher CRP levels. The study hypothesized that,
based on the inverse correlation between CRP and DHA, an anti-inflammatory effect of DHA
suggests a novel mechanism by which fish consumption may decrease the risk of coronary
artery disease.®

A vegetarian diet, or a diet supplemented with fish oils, provides improvement in patients
with chronic inflammatory diseases, leading these oils to be useful for treating patients who
have elevated CRP levels. Investigators studied the effects of an anti-inflammatory diet pro-
viding less than 90 mg of arachidonic acid (AA) per day and 30 mg of fish oil per kg of body
weight on fatty-acid composition of erythrocyte lipids, eicosanoids, and inflammatory cyto-
kines. Compared to baseline measurements, the treated subjects’ erythrocyte lipids contained
higher amounts of eicosapentaenoic acid (EPA) and had decreased formation of leukotriene
B4, 11-dehydrothromboxane B(2), and prostaglandin metabolites.®® A diet low in AA sup-
plemented with EPA can decrease physiologic markers of inflammation, providing a basis for
treatment in patients with elevated inflammatory cardiovascular markers such as CRP.

Vitamin E

Vitamin E is another widely researched adjunctive therapy, with various effects throughout the
body and on inflammatory diseases. Vitamin E exists as eight different forms including four
tocopherols and four tocotrienols. A powerful antioxidant with several antiatherogenic effects,
much attention has been focused on vitamin E in the prevention and treatment of cardio-
vascular disease. Vitamin E exerts beneficial effects on LDL oxidation, pro-inflammatory
cytokines, and CRP levels.®* Providing patients with 1,200 international units (1U) per day
of alpha-tocopherol significantly lowered interleukin-6 and hsCRP levels in a five-month
study.®® Other studies have shown a direct dose-response effect of up to 1,200 IU of vita-
min E on anti-inflammatory effects and inhibition of CRP.%® In another study, 1,200 IU of
vitamin E reduced elevated CRP levels by 33% in control subjects who were nondiabetic and
by 25% in patients with type 2 diabetes after three months of supplementation.*> A similar trial
with 800 IU of vitamin E reduced CRP levels by 48% in four weeks.®” Supplementation with
alpha-tocopherol is considered to be therapeutically safe, even at 1,200 1U.%® Studies regarding
the efficacy of vitamin E supplementation in cardiovascular disease have been conflicting,
however. This may be due to the use of alpha-tocopherol exclusively. Studies show that
supplementation with alpha-tocopherol depletes levels of serum gamma-tocopherol concen-
trations by a median change of 58%.%° Some evidence suggests that gamma-tocopherol is more
potent than alpha-tocopherol in regard to decreasing platelet aggregation, delaying time to
occlusive thrombus, decreasing arterial superoxide anion generation, decreasing lipid perox-
idation and LDL oxidation, and increasing endogenous superoxide dismutase (SOD) activity.”
A clinical trial compared a mixed tocopherol preparation rich in gamma-tocopherol for eight
weeks with alpha-tocopherol. The results showed that the mixed tocopherols were more potent
in preventing platelet aggregation than alpha-tocopherol and modulating increased nitric oxide
(NO) release and endothelial constitutive nitric-oxide synthase (ecNOS) activation.”* (Also see
the previous section on tocotrienols.)
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Garlic

In addition to lowering lipid levels, garlic shows promise for treating platelet-function dis-
crepancies related to CVD. An aged extract of garlic was shown to exert inhibitory effects on
platelet aggregation and adhesion to fibrinogen at all levels of supplementation in the course of
one study.”® In a different study, platelet adhesion to fibrinogen was decreased by approxi-
mately 30% compared to a placebo in subjects whose blood was studied in a laminar-flow
chamber.”® Because of this herb’s platelet inhibitory capabilities, its use for treating elevated
fibrinogen makes garlic even more useful for prevention or treatment of CVD.

Bromelain

Bromelain includes a grouping of sulfhydryl proteolytic enzymes obtained from the pineapple
plant (Ananas comosus). Bromelain is typically derived from either the fruit or stem of the
plant, with most commercial sources being derived from the stem. In addition to a proteolytic
portion, bromelain contains peroxidase, acid phosphatase, and protease inhibitors. It is inter-
esting to note that the purified proteolytic fraction has been shown to be physiologically
inactive whereas whole bromelain extract inhibits platelet aggregation, and also has fibrinolytic
activity, anti-inflammatory activity, and cytokine modulation effects as well as producing
mucolytic effects and cardiovascular and circulatory improvements.”

The fibrinolytic activity of bromelain is thought to be the result of the conversion of plas-
minogen to plasmin, limiting the coagulation cascade by degrading fibrin.”> Bromelain acts as
a more efficient fibrinolytic in vitro compared to in vivo, possibly because of the antiprotease
compounds found in plasma.>? Bromelain produces dose-dependent decrease in serum fi-
brinogen, and at higher concentrations, prothrombin and activated partial thromboplastin time
are prolonged.”®

HOMOCYSTEINE

Associated with increased risk of cardiovascular disease, elevated plasma levels of the amino
acid homocysteine are affected by genetic, physiologic, and nutritional factors. Increased
homocysteine levels are considered to be, collectively, an independent predictor for athero-
sclerosis and thromboembolism and are correlated with significant risk of coronary artery dis-
ease, myocardial infarction, peripheral vascular occlusive disease, cerebral vascular occlusive
disease, and retinal vascular disease.”’ Research has also shown that elevated homocysteine is
associated with an increase risk of developing Alzheimer’s disease, cognitive impairment,
pregnancy complications, and osteoporosis.’® The association between homocysteinemia and
CVD is causal, because an increase in plasma homocysteine precedes the onset of cardiovascular
disease.”® Desirable plasma levels are below 10 mmol=L. The plasma concentration ranges for
mild, moderate, and severe homocysteinemia are, respectively 15-25; 25-50; and 50-500
mmol=L. Homocysteine can be elevated in the absence of an increased mean corpuscular volume
(MCV), if a patient presents with a MCV above 92 (range 80-100) and there is a family or
personal history of osteoporosis, Alzheimer’s, or heart disease, testing is essential. In preventive
medicine practice, homocysteine testing is routine screening.
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B Vitamins

Nutritional factors that can mitigate elevated homocysteine levels include vitamins B1», Bg, B,
and folic acid. The presence of these vitamins has been found to be inversely related to plasma
homocysteine concentration, thus, combination therapy with these vitamins is an effective way
to reduce homocysteine levels.®® In addition to supplementation, patients are encouraged to
consume green leafy vegetables and fruits, all food items that are rich in B vitamins and folate.

Homocysteinemia is a standard laboratory value that is treated similarly by both allopathic
and naturopathic physicians, if not more vigorously by naturopathic physicians as a result of
their particular view of nutritional status as a generalized health predictor. Patients with
homocysteinemia and known coronary artery disease are encouraged to take 1 mg per day of
folic acid, 400 mg per day of vitamin B,,, and 10 mg per day vitamin of vitamin Bg, but the side
effects of this therapy are relatively unknown.®! In addition, treatment of homocysteinemia
also includes a low-methionine diet because homocysteine is an intermediate product of me-
thionine metabolism in the body. Foods that are rich in methionine include cheddar cheese,
eggs, chicken, and beef.

DIETARY INTERVENTIONS

Dietary interventions can be an important modality in the treatment of cardiovascular disease.
The traditional Mediterranean diet has been shown to benefit individuals with cardiovascular
disease. It is characterized by moderate energy intake, low animal fat, high fish intake, high
olive oil, high cereals, high legumes, nuts and vegetables, and regular and moderate wine
intake. In a recent randomized, controlled, parallel-group clinical trial, 372 subjects at high
cardiovascular risk were assigned to a low-fat diet, a traditional Mediterranean diet plus virgin
olive oil, or traditional Mediterranean diet plus nuts. After three months, the mean oxidized
LDL levels decreased in both Mediterranean diet groups, while no changes in oxidized LDL
was seen in the low-fat diet group.8? Another study examined the effect of the Mediterranean
diet in individuals with a high risk of cardiovascular disease on cardiovascular inflammatory
markers. The study showed that a higher consumption of fruits and cereals is associated with
lower concentrations of IL-6, and the highest consumption of nuts and virgin olive oil showed
the lowest concentrations of VCAM-1, ICAM-1, IL-6 and CRP.%* The Mediterranean diet has
also been shown to decrease serum glucose, systolic blood pressure, and the cholesterol:HDL
ratio in individuals with high cardiovascular disease risk.2* A three-month study showed a 15%
reduction in cardiovascular disease risk with the Mediterranean diet,®®> while other studies
report a 50%-70% reduction of the risk of recurrence in CHD patients after four years of
follow-up.®®

Dietary whole grains have also been associated with decreased cardiovascular risk. Whole-
grain foods provide complex carbohydrates, dietary fiber, minerals, vitamins, and antioxidants.
Research indicated that whole grain dietary intake decreases the risk of hypertension, myo-
cardial infarction, and heart failure.®” In one study to evaluate the role of whole grains and
atherosclerosis, whole-grain intake was evaluated and carotid intimal medial thickness was
measured. Whole-grain intake was shown to be inversely associated with common carotid
artery intimal medial thickness and intimal medial thickness progression.2® A 12-week, ran-
domized, controlled trial compared two whole-grain oat-based cereals with two refined grain
wheat-based cereals to evaluate their effects on the need for antihypertensive medications in
patients with hypertension. At the end of 12 weeks, 73% of participants in the oats group versus
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42% in the wheat group were able to stop their medication or reduce their medication by half.
Treatment group participants whose medication was not reduced had substantial decreases in
BP. The oats group experienced a 24.2 mg=dL reduction in total cholesterol levels, a 16.2
mg=dL decrease in LDL levels, and a 15.03 mg=dL drop in plasma glucose levels compared to
the control group.®

Green tea polyphenols, particularly epigallocatechin gallate (EGCG), have been studied for
their antioxidant and anti-inflammatory activity. Specific to cardiovascular disease, these
catechins have been shown to reduce markers of atherosclerosis and lipid peroxidation, such as
oxidized LDL.*® One study found that green tea consumption was significantly higher in
patients without CAD than in those with the disease, and showed an inverse relationship
between the intake of green tea and the incidence of CAD.®! In one double-blind study, green
tea extract high in catechins was supplemented to a group of visceral fat-type obesity patients
for 12 weeks, after a 2-week run-in period. The results showed a greater decrease in systolic
blood pressure in the catechin group for subjects whose initial systolic BP was 130 mmHg or
higher compared with the control group. LDL cholesterol was also decreased to a greater extent
in the catechin-supplemented group. In addition, a decrease in body weight, body mass index,
body fat ratio, body fat mass, waist circumference, hip circumference, visceral fat area, and
subcutagzeous fat area were found to be greater in the catechin group than in the control group
as well.

CONCLUSIONS

Phytochemical treatments for CVDs offer good methods for reducing unfavorable blood-
related cardiovascular risk factors. Prevention, probably the best medicine for this grouping of
diseases, is a major hurdle for medical practitioners of various types. Natural-based medicines
may be used both prior to and following actual clinical diagnosis of heart disease and, with
newer cardiovascular risk factors being identified and validated, nutritional treatments can play
a major role in reducing these risk factors.
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CLEANSING OF THE HUMAN BODY

A Daily Essential Process

Toxic exposure is a fact of modern life and a health risk that is faced on a daily basis by patients
regardless of how carefully they attempt to limit environmental sources of exposure. It is
important to also look within the body to understand how to control the toxic load that arises
from the body’s inability to process and eliminate toxic substances. This is also relevant to the
body’s creation of toxins resulting from metabolic processes. This chapter reviews some
common toxic substances and provides an overview of detoxification processes and how they
can be supported clinically to maximize the body’s healthy functioning and confer optimal
protection.

What, exactly, qualifies as a “toxin”? Atoxin is a substance that has a detrimental effect on the
functioning or structure of a living cell, with deleterious effects ranging from minimal to fatal toa
host organism. Although there are tens of thousands of toxic substances that affect the human
body adversely, they can be categorized into the following five general groups: (1) toxic che-
micals, (2) endotoxins and exotoxins, (3) heavy metals, (4) dietary breakdown products, and (5)
products of altered metabolic homeostasis.

ENVIRONMENTAL CHEMICALS

Environmental chemicals include, but are not limited to, prescription, over-the-counter, and
illegal drugs; cigarette smoke; solvents; alcohol; pesticides; herbicides; and food additives (see
Table 9-1 on page 107). One needs only to visit a suburban neighborhood or home to observe
the extent to which potentially toxic chemicals permeate people’s lives. One finds lush green
and weed-free lawns well-fertilized and pest-free gardens, which are the result of using her-
bicides and pesticides. There are also sparkling homes with the “fresh scent of clean,” thanks
to the advent of cleaners, grout and tile mildew retardants. And there are shiny vinyl floors still
off-gassing in the summer sun and pervasive deodorizing chemicals. These are but a small
sample of the total and daily exposure that people in the Western world endure from childhood
throughout life. Time spent away from home means additional exposures in classrooms, of-
fices, grocery stores, and cars.

MICROBIAL TOXINS

Toxic amines, carcinogenic substances, and other health-damaging chemicals are produced by
microbes within the human body and by pathogens in the human environment. Microbe-
derived toxic loads can arise from consumption of contaminated foods or from disturbances in
microflora in the gastrointestinal (Gl) tract and elsewhere in the body. Besides botulism and
salmonella, more subtle toxic loads can result from Gl bacterial imbalances. Such disturbances
may cause direct toxin production, but equally significant are disruptions of metabolic
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Table 9-1. Common Environmental Chemicals

Chemical Constituents

Modern-day Environmental
Sources of Toxins

Effect in Body

Phthalates

Polychlorinated
biphenyls (PCBs)

Heavy metals
Volatile organic
compounds
Dioxins
Chlorine

Parabens

Plastics, plastic bottles,
plastic wrap
Contaminated fish

Dental amalgams,
fish, water
Water, cleaning
products, paint
Animal fat
Household cleaners,
contaminated air or water
Preservative in cosmetics,

Mimics hormones

Cancer, negative effects
in cognitive function,
and thyroid disruption
Many neurological disorders
and autoimmune diseases
Cancer, memory problems

Cancer, reproductive disorders
Respiratory conditions,

skin irritation
Estrogenic activity

industrial products
Artificial coloring, Processed foods
flavoring, sweeteners,

preservatives

Cancer, nervous system
disorders

processes that normally occur with the proper functioning and maintenance of “friendly” flora.
Antibiotic use and imbalances caused by fecal-oral contamination may increase the potential
toxic burden. Research indicates that bacteria found in the stomach with low stomach acid, as
found with acid-blocking therapies, induces the production of N-nitroso compounds, similar to
carcinogenic nitrosamines known to contribute to gastric cancer.> Additionally, mycotoxins,
such as aflatoxin, are toxic metabolites produced by certain fungi in or on foods and feeds, and
are converted to potent carcinogen metabolites via phase 1 enzymes. It is believed that sup-
porting phase 2 detoxification may protect against the carcinogenicity of aflatoxin metabolites.

DIETARY BREAKDOWN PRODUCTS

Toxic breakdown products of protein metabolism include urea and ammonia. The old saying
“input equals output” can be mirrored with the saying that “output equals input.” The
breakdown processes that fuel the body by breaking down food yield toxic metabolic by-
products. Thus, it is important for patients to maintain a balanced diet and avoid excess that can
strain biochemical pathways and provide extra demands on already challenged detoxification
processes. Many labs are now providing testing to evaluate functional capacity of detoxifi-
cation pathways as well as organic acids for cellular energy production.

Identifying and compensating for toxic exposure can
minimize the detrimental effects of the exposure.
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HEAVY METALS

Aluminum, arsenic, cadmium, lead, mercury, nickel, and other heavy metals abound in
the human environment, where they are found in pesticides, cooking utensils, paint, tin cans,
solder, cigarettes, dental fillings, contaminated fish, some cosmetics and antacids, and indus-
trial products and by-products. Battery makers, gas station attendants, agricultural workers,
printers, jewelers, and dentists, for example, face increased heavy-metal exposure risks.

Products of Altered Metabolic Homeostasis

Physiologic, psychologic, and pathologic stressors may interfere with metabolic homeostasis
and cause excess toxic burdens. Numerous disease processes and stressors can result in dys-
function of normally functioning, sufficient pathways. Oxidative, physiologic, and psychologic
stressors can contribute to such impairments. Such stressors can result in direct increases in
free-radical production as a result of altered biochemical pathways shunted to cope with such
stressors. As a consequence of these altered biochemical pathways, over the course of time,
disease processes can take hold within the body. These disease processes can also have dev-
astating consequences, such as those that arise from diabetes mellitus, including glycosylation
of proteins and accumulation of sorbitol. Advanced glycosylation endproducts (AGES) can be
ingested in the diet generally in the form of foods undergoing prolonged heating, particularly
fats, meat and meat-substitutes, and broiled foods.? Studies show that serum AGE cross-linking
is significantly increased after ingestion of an AGE-containing meal.® Animal studies also
indicate that high-fat diets are correlated with obesity, tissue damage, and increased levels of
AGEs.* Physiological reactions involving AGEs have been implicated in the pathology of
numerous diseases, such as diabetes and cardiovascular disease; they place a significant burden
on detoxification pathways and contribute to the total toxic load of an individual.

CONTROLLING TOXIC RISK

Wellness is the state of existence that arises when health-sustaining homeostatic balance is
gained and maintained. Individual and cumulative toxic exposures threaten this optimal ho-
meostatic state. However, identifying and compensating for toxic exposure can minimize the
detrimental effects of the exposure. General signs, symptoms, and risks that may indicate the
presence of a high risk for toxic load include diabetes; congestive heart failure; obesity; history
of alcohol abuse; psoriasis and other skin disorders; heavy exposure to industrial or household
chemicals; frequent or recurrent use of medications; use of hormonal therapy, including hor-
mone replacements and oral contraceptives; and disease states that alter liver, kidney, or Gl
functioning. Also, due to the sensitivity of the immune system, immunologic disorders may
also be seen with toxic exposures such as autoimmune diseases, immune suppression, and
chronic inflammation. The review below of the mechanisms of some of the most important
protective and detoxifying pathways offers insights into how best to cope with and accom-
modate toxic burden risk factors, and how to intervene naturally.>®

DETOXIFYING PROCESSES

The body processes toxic substances in two fundamental ways: (1) by excreting or elimi-
nating them; or (2) by neutralizing them. Excretion and elimination occur primarily via
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Table 9-2. Detoxification Pathway Dysfunctions

Dysfunction Symptoms
Phase 1 Can sleep after consuming 16 ounces of
Phase 1—overactive caffeinated beverage
Phase 1—underactive Small amount of caffeine causes insomnia, and
perfumes and chemical smells make one ill
Phase 2
Phase 2—underactive Toxemia in pregnancy; gastrointestinal toxicity
amino acid conjugation
Glucuronidation Yellow eyes (non-hepatitis-related)?;
Gilbert’s syndrome
Glutathione conjugation Chronic exposure to toxins
Sulfation Gastrointestinal toxicity, including gastroenteritis,
irritable bowels, or enterocyte damage
Sulfoxidation Poor response to sulfites, found in salads from
salad bars and in commercially prepared
potato salad; reactive airways upon eating out;
garlic intolerance; asparagus causes urine odor
From ref. 11.

4Any patient who presents with yellow eyes must be evaluated to rule out more serious liver disorders.

the urine (kidneys) and feces (liver and intestines). The skin and lungs provide ancil-
lary support for these processes. Neutralization occurs via a series of complex processes
by which toxic chemicals are metabolized to either inert or more readily excreted sub-
stances until elimination occurs. When detoxification pathways fail, toxins may accumulate
in body tissues, most frequently in fat tissue. This situation emphasizes the importance of
nutrient support for antioxidant functioning and detoxification processes for any patient
who is experiencing rapid weight loss, when that patient’s fat tissues release their toxic
loads.

The Liver

The liver is, without question, the leading detoxification organ. On the macroscopic level, the
liver filters 2 liters of blood per minute, filtering out large toxins. The liver synthesizes bile and
cholesterol that help to bind fat-soluble toxins for excretion. On the microscopic level, this
organ neutralizes chemical substances metabolically.

Microscopic-level functions include:

Filtration—The liver filters blood that arrives directly from the intestines. Under ideal
circumstances, the liver eliminates 99% of bacteria and other toxins successfully before the
blood enters the general circulation. This filtration minimizes the passage of endotoxins,
antigen-antibody complexes, certain foreign proteins, and numerous chemicals into the cir-
culatory system.

Bile—Every day, the liver produces and secretes 1 quart of bile that serves as the vehicle by
which fat-soluble toxic substances enter the bowel, become bound by dietary fiber, and are
eliminated. Insufficient fiber within the bowel or elevated beta-glucuronidase from bacterial
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overgrowth, however, can result in reabsorption and thus increase total toxic burden as a result
of adding the reabsorbed load to the toxic load generated each day.

On the microscopic level, toxins are neutralized. The enzymes involved in the neutralizing
process function in two distinctive phases. Phase 1 of the process modifies toxic substances to
facilitate the conjugation reactions these chemicals undergo during phase 2 detoxification.
Chemical compounds that are neutralized include drugs, pesticides, hormones, inflammatory
chemicals, and toxins absorbed from the intestinal tract. Phase 1 detoxification generates more
chemically active substances, which, in turn, require proper functioning of phase 2 detoxifi-
cation to eliminate these metabolic intermediates.

PHASE 1 DETOXIFICATION

In general, phase 1 detoxification arises from the function of a group of some 50-100
enzymes referred to as cytochrome P450. The healthy functioning of this pathway depends
upon an individual’s nutritional status, genetics, and level of exposure to chemical toxins.
Thus, an individual’s risks of developing disease states arising from insufficient detoxifica-
tion varies greatly. Indeed, this can explain the great variability in patients’ susceptibility to,
and manifestation of, disease processes such as cancer from environmental pollutants, such
as smoking.

Clinical evaluation of a patient’s risk entails a twofold consideration: (1) that of total toxin
load and (2) that of his or her ability to process the exposure. Phase 1 detoxification becomes
less active with aging. Complicating this decreased function is that blood flow through the liver
also diminishes with age. Not surprisingly, there is an increased susceptibility to adverse drug
reactions among older adults, whose detoxification capabilities have diminished. Studies have
shown a fivefold variability of phase 1 functioning among healthy individuals.” In light of this
range of activity, there is also a significant oscillating need for antioxidant protection, because
each toxin that is processed via phase 1 detoxification generates a free radical that either
requires quenching or neutralization by phase 2 conjugation. Thus, phase 1 and phase 2
processing must be kept in balance to prevent the accumulation of highly reactive interme-
diates and to minimize the requirement for antioxidants to protect against free radicals. Many
drugs, foods, nutrients, and chemicals can cause phase 1 and phase 2 detoxification processes to
become desynchronized. Factors that affect the efficiency of phase 1 and phase 2 detoxification
processes are summarized in Table 9-3.

There are clearly numerous substances that both affect induction and inhibition of these
pathways positively and negatively.

When grapefruit or grapefruit juice rich in naringenin is consumed while a patient is taking
certain medications, there can be potentially serious deleterious consequences; for example,
this could happen in the case of nifedipine.?

PHASE 2 DETOXIFICATION

Phase 2 detoxification can be broken down into well-defined detoxification pathways, each
with unique abilities for addressing certain toxin categories. Phase 2 detoxification occurs
principally via the pathways of acetylation, amino acid conjugation, glucuronidation, gluta-
thione conjugation, methylation, sulfation, and sulfoxidation.



Table 9-3. Phase 1 and Phase 2 Detoxification Modulators®
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Phase 1
Inducers

Phase 2
Inducers

Phase 1
Inhibitors

Phase 2
Inhibitors

Drugs

Acid blockers

Alcohol

Antihistamines

Ascorbic acid
Benzodiazepines

Birth control pills
Ketoconazole
Nicotine=smoking
Nonsteroidal anti-inflammatory drugs
Phenobarbital
Probenecid
Sulfaphenazole
Sulfonamides

Steroids
Foods=herbs=nutrients
Betaine

Broccoli

Brussels sprouts
Cabbage

Caraway

Cayenne (capsaicin)
Charbroiled meat
Choline

Clove oil (eugenol)
Cobalamin (vitamin B,)
Cobalamin (vitamin B,) deficiency
Curcumin (turmeric; Curcuma longa)
Cysteine

Dill

Fish oil

Folic acid

Folic acid deficiency
Glycine

Glutathione deficiency
Grapefruit juice
Limonene (peels)
Methionine
Molybdenum deficiency
N-acetylcysteine

Niacin (vitamin Bs)
Oranges

Pantothenic acid deficiency
Protein (high)

Protein (low)

X X

X X X X

X

X XXXXX X X X X X X X

X X

X

X

X

(continued)
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Table 9-3. (continued)

Phase 1 Phase 2 Phase 1 Phase 2
Inducers Inducers Inhibitors Inhibitors

Riboflavin (vitamin B,) X

Riboflavin (vitamin B,) deficiency X
Selenium deficiency X
St. John’s wort (Hypericum perforatum)
Tangerines

Taurine X

Vitamin C X

Vitamin C deficiency X
Zinc deficiency X
Chemical toxins
Air pollutants
Carbon tetrachloride
Dioxin
Endotoxins=exotoxins X
Herbicides
Pesticides
Solvent fumes
Tartrazine X

X X

X X X

X X X

From refs. 4,13,14; and Nagabhushan M, et al. Curcumin as an inhibitor of cancer. J Am Coll Nutr. 1992;11:192-198.
®Note: Because of the complexity of phase 2 detoxification, the induction and inhibition substances listed above

have not been broken down to the individual pathways within the phase 2 system; instead, they are reported

in a generalized format.

Many disease states have been correlated with
suboptimal functioning of an amino acid
conjugation pathway.

ACETYLATION

Conjugation of toxins with acetyl coenzyme A promotes the elimination of sulfa drugs.
Acetylation is dependent upon pantothenic acid, thiamine, and vitamin C. Consumption of
B-vitamin-rich foods, such as whole grains and yeast, and of vitamin-C-abundant sources, such
as citrus fruits, cabbage, and peppers, can support this pathway.’

AMINO ACID CONJUGATION

Numerous amino acids, including, but not limited to, arginine, glutamine, glycine, ornithine,
and taurine, combine with toxins and neutralize them. Glycine is most commonly involved in
phase 2 detoxification. Many disease states have been correlated with suboptimal functioning



CLEANSING OF THE HUMAN BODY 113

of an amino acid conjugation pathway. These disease states include alcoholic liver disease,
arthritis, cancers, hepatitis, hypothyroidism, eclampsia, and chemical overload. Low-protein
diets can result in lowered efficacy of this detoxification system.

GLUCURONIDATION

Glucuronidation, involving the incorporation of glucuronic acid with toxins, helps to detoxify
the body of numerous drugs, aspirin, menthol, synthetic vanilla, benzoates and other food
additives, and some hormones. Gilbert’s disease affects 1 in 20 individuals and results in fasting
serum bilirubin levels in the range of 1.2-3.0 mg=dL. Bilirubin is metabolized by the conju-
gating biotransformation enzyme UDP-glucuronosyltransferase (UGT) 1Al. Consumption of
S-adenylmethionine (SAMe), which fuels glucuronidation, has been shown to help support
individuals with this condition.'® Cruciferous vegetable intake has also been shown to reduce
bilirubin concentrations with particular enzyme polymorphisms,** possibly due to the sulfor-
aphane found in these vegetables. Also of potential clinical significance is consumption of
limonene-rich foods, such as caraway oil, citrus peel, and dill weed seed, to support UDP-
glucuronyl transferase, the enzyme required for glucuronidation.

GLUTATHIONE CONJUGATION

This pathway assists in making fat-soluble toxins water-soluble, allowing for excretion via the
kidneys. Because this pathway is glutathione-dependent, it is indirectly dependent upon the
presence of sufficient cysteine and methionine in the body. Chronic alcohol intake is also
strongly associated with increased oxidative stress and decreased glutathione levels.*? Vitamin
C has also been shown to be effective in supporting the maintenance of glutathione levels.*®
Consumption of foods that stimulate glutathione conjugation, such as orange-peel oil, turmeric,
artichoke, and dill and caraway seeds, can be recommended therapeutically. If phase 1 de-
toxification generates excess free radicals, glutathione depletion can occur, thereby preventing
or stalling the glutathione-conjugation pathway.

METHYLATION

Methylation involves the conjugation of methyl groups to toxic substances. Primary methyl
groups come from SAMe, which requires sufficient methionine, choline, vitamin B1,, and folic
acid for synthesis. Foods that are rich in these nutrients include whole grains and legumes
(sources of vitamin Bg), green leafy vegetables (sources of folic acid), and animal products and
yeast (sources of vitamin By,).

SULFATION
Binding sulfur-containing compounds can conjugate potentially toxic steroidal hormones and

thyroid hormone, and promote the elimination of neurotransmitters. Diets that are low in pro-
tein, and thus low in cysteine and methionine, diminish sulfation. Evidence shows that taking
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more than 100 mg per day of vitamin Bg or consuming excess molybdenum can slow this
pathway.'* Consuming the amino acid taurine and sulfur-rich foods, such as broccoli, Brussels
sprouts, egg yolks, garlic, and red peppers, can support sulfation activity.

It is believed that up to 90% of cancer cases
arise from the effects of exposure to
environmental chemicals.

SULFOXIDATION

The enzyme sulfite oxidase helps to metabolize toxic substances, such as transforming sulfites
to sulfate. This detoxification pathway is essential for the elimination of sulfite-containing drug
and food substances. Sources of sulfites include certain processed foods, such as commercial
potato salad, dried fruits, salad commonly found at salad bars, and certain drugs, such as some
medicines for asthma. This pathway can be supported by molybdenum because sulfite oxidase
is dependent upon this trace mineral.> Legumes and whole grains are typically high in mo-
lybdenum as long as they are grown in soil that is replete with trace minerals.

SUPPORTING DETOXIFICATION WITHIN THE BODY

Using this overview and framework of principal mechanisms of liver detoxification, it is wise
to focus on essentials for therapeutic intervention, ensuring that the proper balance between
phases 1 and 2 detoxification stages is maintained. It is believed that up to 90% of cancer cases
arise from the effects of exposure to environmental chemicals, such as those found in air
pollution, tobacco, chemically contaminated food, and antimetabolites that deplete nutrients
that are essential for proper detoxifyication.*®*” Therefore, choosing nutrients and botanical
medicines to support detoxification can improve quality of life, alleviate acute signs and
symptoms of excess toxic load, and confer protection over the course of a patient’s life. The
next sections cover key botanicals, nutrients, and dietary constituents that represent potential
clinical interventions for treating acute or chronic cases of toxicity, depending on each pa-
tient’s condition.

BOTANICALS

Curcumin

This common herb, used frequently in the form of turmeric (Curcuma longa), has antioxidant
and anti-inflammatory properties. Curcumin has been shown to help inhibit the carcinogenic
effects of benzopyrene that arise from the consumption of charbroiled meat. This herb has been
shown to modulate phase 1 detoxification while inducing phase 2 of the process. When 1.5 g of
turmeric was given to 16 smokers and 6 nonsmokers (control subjects), it was shown that, after
30 days of consuming turmeric, urinary excretion of mutagens in smokers was nearly equiv-
alent to that of nonsmokers. This study demonstrated that turmeric is an effective inhibitor of
phase 1 detoxification, preventing the excess accumulation of toxic metabolite conversion of
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smoke by-products, which have been linked as major contributors to increased risks of cancer
development.*8

Milk Thistle

Silymarin, an extract of milk thistle (Silybum marianum), is particularly renowned for its
antioxidant and hepatoprotective effects. When toxic exposures and burdens are elevated, it is
vital to pay special attention to supporting and protecting the liver as it detoxifies the body. This
herb’s antioxidant effects have been reported to be several times greater than those of vitamin C
or vitamin E. Silymarin also helps to support detoxification by preventing glutathione depletion.
Research has shown that silymarin can increase glutathione levels by more than 35%. Silymarin
has increased the reduced form of glutathione (GSH) in the liver by more than 35% and by more
than 50% in rats.™®

Other Herbs

There are numerous other herbs that can provide meaningful support for liver detoxification,
including:

Green tea (Camellia sinensis): enhances hepatic phase 2 detoxifying enzyme activity.®
Schisandra (Schisandra chinensis): increases hepatic glutathione, glucose-6-phosphate,
and glutathione-reductase activity; induces phase 1 enzymes.?!2

DIETARY APPROACHES

Fiber, indole, ellagic acids, and limonene, found in foods, also help to support detoxification.

Fiber

Sufficient fiber consumption can support detoxification in several ways. Primarily, fiber binds
excreted toxins, helps to limit initial absorption of toxins from the intestines, supports proper
bowel transit times, and increases the frequency of bowel movements. The importance of
sufficient daily bowel movements cannot be overemphasized; the longer fecal material is
retained in the lower colon, the more toxins are absorbed, burdening the entire body. A diet rich
in fiber also commonly helps to support healthy intestinal flora, assisting in controlling excess
endotoxin production.

Detoxifying the body of toxic substances
is a continual process.

Glucosinolates

Members of the Brassica family, such as broccoli, Brussels sprouts, and cabbage, are rich
in glucosinolates, including indole-3-carbinol and sulforaphane. This combination supports
both phase 1 and phase 2 toxin processing.?® Thus, these foods have both direct and indirect
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anticarcinogenic properties. Sulforaphane is currently studied as a portent anticancer agent.
The activity of sulforaphane includes increasing glutathione level, the induction of
phase 2 detoxification enzymes, inhibition of carcinogen-activating phase 1 enzymes, induc-
tion of apoptosis and cell cycle arrest in cancer cells, and has anti-inflammatory properties
as well.?*

Ellagic Acid and Ellagitannins

Ellagic acid and ellagitannins are constituents found in raspberries, strawberries, blackberries,
pomegranates, and walnuts. Ellagic acids have antioxidant, anti-inflammatory, and free-radical
scavenging activity. They have also been shown in numerous studies to provide excellent support
for phase 2 detoxification.®

Limonene

A phytochemical found in oranges, tangerines, and caraway and dill seeds,?® limonene has
anticarcinogenic properties and induces both phase 1 and phase 2 detoxification pathways.

NUTRIENTS

Copper

This ubiquitous mineral is required for phase 1 detoxification. Supplementation is not usually
necessary unless a deficiency has been identified, if excess body stores of zinc have been confirmed,
or if zinc supplementation has exceeded 30 mg per day for more than a few weeks. Of signifi-
cance, however, is that copper, in turn, can displace zinc, which also supports detoxification.

Glutathione

This tripeptide, comprised of cysteine, glutamic acid, and glycine, is the most important
antioxidant in neutralizing free radicals produced by phase 1 detoxification pathways. Glu-
tathione is also required for phase 2 detoxification. When high toxic loads burden phase 1
detoxification and elevate production of free radicals, increased glutathione may be required to
prevent depletion that can lead to a cessation of phase 2 glutathione dependent pathways.
Glutathione is available via diet or supplementation. Dietary sources include fresh fruits and
vegetables (e.g., asparagus, avocados, walnuts) and cooked meat and fish. Glutathione supple-
mentation has shown variable and sometimes negligible effects in increasing blood levels of this
tripeptide. However, vitamin C, alpha-lipoic acid, glycine, methionine, and N-acetyl-cysteine
(NAC) support glutathione synthesis. It appears that vitamin C and NAC have maximal effects.
In a case study of supplementation therapy for an individual with an inherited glutathione
deficiency, either 3,000 mg of vitamin C per day or 800 mg of NAC were given to the patient
for one to two weeks. Vitamin C supplementation increased GSH in red blood cells fourfold
and plasma GSH eightfold. NAC increased GSH in white blood cells 3.5-fold and was increased
in plasma two- to fivefold.?” In addition, whey protein concentrate supplementation has been
shown to significantly increase glutathione levels with a dose-dependent response. In one study,
45¢g é)ger day of whey protein concentrate for two weeks increased lymphocyte glutathione by
24%.
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Magnesium

Deficiency of magnesium prevents proper phase 1 detoxification and leads to increased toxicity
risks for people who are taking numerous medications.

Methionine

Methionine plays a pivotal role in helping to ensure proper phase 2 detoxification. When toxic
load increases, methionine is also converted to cysteine and glutathione to support maximal
detoxification. Being that methionine can feed the pathway that results in excess homocysteine
generation, other approaches should be implemented first, unless supplemented with adequate
levels of methyl groups via folate, betaine, and methylcobalamin to enhance the conver-
sion of homocysteine to cysteine. If methionine is used, monitoring homocysteine levels is
warranted.

N-Acetyl-cysteine

A rich source of sulfur in the form of cysteine, NAC helps to support glutathione-dependent
detoxification. (See the previous section, “Glutathione.”)

Vitamin C

Essential for phase 1 detoxification, vitamin C, a potent water-soluble antioxidant, helps to
quench free-radical damage and helps to fuel glutathione preservation. (See the previous
section, “Glutathione.”)

Zinc

Crucial for phase 1 detoxification, this multifaceted mineral has both antioxidant and immune-
supportive effects. Supplementation with zinc seems to be warranted for numerous reasons,
and long-term use would be particularly significant in male patients because zinc helps to
inhibit the 5-alpha-reductase conversion of testosterone to dihydrotestosterone.

Other Therapeutic Supplements

The elements mentioned previously are merely representative of numerous potential interven-
tions; others worth consideration include choline, inositol, dandelion (Taraxacum officinale),
artichoke, beet greens, selenium, B vitamins, and numerous amino acids.

SYMPTOMS THAT SUGGEST DETOXIFICATION IMBALANCE

Numerous tests can be conducted to measure liver detoxification functioning. Measurement of
metabolite levels before and after challenges with acetaminophen, caffeine, or other chemicals
can provide detailed information about an individual’s detoxification functions. Testing for
phase 1 and phase 2 enzyme polymorphisms are also available and are able to predict suscep-
tibilities to toxic overload. There are, however, a number of readily observable signs that sug-
gest that an individual may have overactive or underactive detoxification functions. Table 9-2
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on page 109 summarizes some of the more commonly noted detoxification pathway dysfunc-
tions and their symptoms.

CONCLUSIONS

Detoxifying the body of toxic substances is a continual process. Yet, the body’s detoxification
mechanisms can become overwhelmed. Thus, nourishing these protective defenses properly is
of paramount importance. Equally important is the active avoidance of undue exposure to
minimize total toxic load. Numerous detoxification products are available for supporting a
balanced approach to minimizing the likelihood of imbalances in phase 1 or phase 2 detoxi-
fication, either via induction or inhibition. Most of these products can also be used in com-
bination with antioxidant support during a fasting routine. Whenever there is weight loss,
whether or not this is intentional on the part of a given patient, the released toxins in that
patient’s body must be quenched. Finally, some toxic exposures cause catastrophic, permanent,
and irreversible damage, either immediately or by promoting and inducing a cascade of disease
processes. Therefore, the preventively minded clinician can achieve exceptional results when
addressing disease processes by searching for and addressing the triggers within the body that
have become the disease cascade that manifests as symptoms.
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COLON CANCER

Nutritional Strategies for Prevention

Many of us have known, or will know, someone who suffers with colon cancer. Colorectal
cancer is the third leading cause of cancer death in the United States. According to the Center
for Disease Control and Prevention (CDC), 73,182 men and 70,763 women were diagnosed
with colorectal cancer, and 27,990 men and 27,793 women died from colorectal cancer in
2003.> Commonly recognized risk factors for colon cancer include obesity and low con-
sumption of vegetables, fish, and whole-grain cereals.? Additional risk factors include a genetic
predisposition, as in the case of familial polyposis, and other conditions, such as chronic
ulcerative colitis. This article reviews a portion of the growing evidence that nutrition and
supplementation may have very significant roles to play in maintaining a healthy, cancer-free
colon.

WHAT IS THE ROLE OF FIBER?

Since it was first suggested that a high-fiber diet was protective against colon cancer,’ several
potentially preventative mechanisms against cancer have been proposed and studied to varying
degrees, including the reduction of irritating secondary bile acids, decreasing transit time, and
lowering the pH of the colon.*® Some attention has recently focused, however, on two
significant studies, both published in the New England Journal of Medicine,”® which have
failed to show the benefit of fiber consumption. The first study, a prospective nurses’ study, was
published in 1999 and reported no protective effect of total dietary fiber or fiber from cereals,
fruits, or vegetables against colon cancer or adenomas.® While this study was large, and
apparently extremely well-done, an interesting perspective is added by another prominent
researcher, Bandaru S. Reddy of the Nutritional Carcinogenesis and Chemoprevention Pro-
gram, Valhalla, New York. In a lecture presented at the 90th Annual Meeting of the American
Association for Cancer Research, Dr. Reddy pointed out that, in the nurses’ study, median total
daily dietary intake ranged from 9.8 g in the lowest fiber consumers to 24.8 g in the highest
fiber consumers, 1.0-4.8 g of which was cereal fiber. In contrast, Finnish researchers reported
an average daily intake of 35 g per day and a cereal fiber intake range of 17-21 g per day.>*°
This difference leads to the suggestion that it is vital to consider the effects of specific kinds of
fiber as well as the total fiber intake. While the results of the nurses’ study are certainly real, it
may be that the consumption of cereal fiber, in particular, was just not high enough in the study
population to produce significant results.

The second study, published in 2000, explored the effects of a low-fat, high-fiber diet on the
recurrence of colorectal adenomas, which are precursors to colon cancers.” The study results
showed no difference in recurrence rates between the 958 subjects in the intervention group,
who lowered their fat intake and increased their dietary fiber and fruit and vegetable intake
substantially, and the 947 subjects in the control group. As was pointed out in correspondence
regarding the study,™* it may be difficult to assess subject compliance accurately in a study like
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this, and introducing new diet regimes successfully is a difficult task to accomplish. However,
it just may be the case that this study represents the truth and that, in patients who have had
previous colon adenoma, a low-fat, high-fiber diet does not hold as much promise as had been

In a recent study, the lipid-soluble portion of wheat bran
was shown to inhibit chemically induced
colon-tumor growth.

hoped. It is also important to realize that, even if this is the case, it does not mean that the
results of the study can be translated to the general population who have not had previous colon
adenomas. And there are several reasons to think that cereal fiber may be beneficial.

The fiber from wheat bran, for example, is deserving of special attention, as it may be able to
decrease the risk of colon cancer via various mechanisms. One of the principal ways in which a
high cereal fiber diet may be beneficial is by decreasing the amounts of secondary bile acids
that are irritating to the colonic mucosa. In fact, at least one of these secondary bile acids,
deoxycholic acid, increases the proliferation of colonic epithelial cells.*? Research has shown
that these bile acids, including deoxycholic acid, were significantly reduced when subjects
consumed 10 g per day of wheat bran, but not oat bran, as an addition to their typical Western
diet.”® Also, intake of dietary carbohydrates, particularly from degradation-resistant starches
and dietary fiber, are fermented in the colon and form short chain fatty acids (SCFA), primarily
acetate, propionate, and butyrate. These SCFAs have been shown to decrease proliferation and
migration in experimentally induced cancer cell lines. (See the section “Prebiotics and Pro-
biotics.”) In addition, research has shown there are several parts of wheat bran that may have
complementary actions in maintaining a healthy colonic environment. For example, phytic
acid, or inositol-6-phosphate as it is also known, is an antioxidant and inducer of increased
natural-killer cell activity that, in animal studies, has been shown to inhibit chemically induced
carcinogenesis.™* In addition, it may be important to bear in mind that dietary fiber makes up
less than half of wheat bran, with other constituents such as phenolic acids, lignans, and
flavonoids also being present.'® In fact, the core structure of the flavonoids, flavone, has
recently been shown to be a more potent inducer of apoptosis in human colon cancer cells than
the established antitumor agent camptothecin.*®

Moreover, in a recent study, the lipid-soluble portion of wheat bran was shown to inhibit
chemically induced colon-tumor growth.” In this study, the researchers started rats on diets
that were fortified with different fractions of wheat bran. At seven weeks, the rats were injected

Factors That Increase the Risk of Colon Cancer

Low levels of antioxidants Crohn’s disease

(vitamins A, C, and=or E) Ulcerative colitis

Daily consumption of beef Previous history of colon cancer or
High intake of refined carbohydrates polyps

Multiple juvenile polyposis Familial polyposis

Gardner’s syndrome Family history of colon cancer or polyps
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twice per week with azoxymethane, a carcinogen. For the rats who initially received wheat
bran that was missing phytate and lipids, the wheat bran was subsequently fortified with bran
oil and phytic acid. These rats had a decreased incidence and number of tumors. Other rats
were fed wheat bran that was missing phytate and lipids, and the wheat bran was subsequently
fortified with only phytic acid and not bran oil. These rats experienced no decrease in incidence
or number of tumors. Thus, this study indicated a protective effect of the bran oil against
cancer. In addition, rats who were given normal wheat bran were compared to those who were
given wheat bran that was deficient in oil and phytic acid. The rats on the deficient wheat bran
had increased total cyclo-oxygenase (COX) and COX-2 enzyme activities.

In a significant study, intake of greater than 400 Ig
of folic acid per day at the beginning of the study was as-
sociated with a significant decrease in colon cancer risk.

NUTRITIONAL VIEW OF INTESTINAL INFLAMMATION

The role that inflammatory processes, such as those modulated by COX-1 and -2 have in colon
cancer, may well be significant; in fact, several studies have demonstrated a definite inverse
relationship between the use of non-steroidal anti-inflammatory drugs (NSAIDs) and the risk of
colon cancer.*®9 In fact, this has led some authorities to recommend aspirin as a preventive.
One of the proposed mechanisms of protection by NSAIDs is that, by inhibiting the action of
the COX enzymes, production of potentially tumor-favoring prostaglandins is reduced. While
it may be the case that the advent of specific COX-2 inhibitors will allow for benefit in this
regard without the side effects (such as gastrointestinal bleeding and renal damage) of less-
specific NSAIDs, there may be distinct advantages to taking a more broad anti-inflammatory
approach that includes supplementation with omega-3 fatty acids, such as those found naturally
in fish oil such as docosahexaenoic acid and eicosapentaenoic acid. Several reviewers have
pointed out various mechanisms via which omega-3 fatty acids can fight inflammation.?>%* For
example, they can be released from cell membranes instead of arachidonic acid (AA) and
compete with AA for subsequent oxidation via the COX, lipoxygenase (LOX), and P450
monooxygenase pathways. These fatty acids may also, at least partially, inhibit these pathways
directly. A broader approach than exclusive COX-2 inhibition makes sense because products of
COX action are not the only concern in colon cancer. For example, one of the products made in
the lipoxygenase pathway, 12(S)-HETE, may increase the ability of tumors to metastasize.*?

An additional note regarding different types of fatty acids is worth mentioning—at least in
chemically induced colon cancer, the incidence and volume of tumors in rats that are fed fish
oil is significantly lower than in groups who are fed beef tallow, soybean oil, or alkana oil.?®
And, while a diet high in cereal fiber and containing enough omega-3 fatty acids is certainly
important, there are also other factors to consider. A recent review of European studies sug-
gests the importance of maintaining a reasonable body weight and including regular exercise in
order to decrease colon cancer risk.?*

There is also evidence that draws attention to the importance of healthy gut microflora. For
instance, ingestion of fermentable probiotics, such as oligofructose and inulin, has been shown
to lead to an increase in the growth of friendly bacteria, such as bifidobacteria.?®>%® An increase
in friendly bacteria has been reported to decrease colonic mucosal cell proliferation and to
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Table 10-1. Preventing Colon Cancer: What to Tell Your Patients

Suggested for Prevention ... Tell your Patients ...
Increase intake of total fiber cereals Aim for roughly 20 g per day of cereal fiber.
Increase omega-3 fatty acids Include cold water fish in the diet (such as

salmon) weekly; also, include flaxmeal or
cold-pressed flaxseed (Linum usitatissimum)
oil, 2,000 mg 3 times per day.

Support healthy gut flora Eat a variety of fresh fruits and vegetables
that contain the oligosaccharides that are
necessary for the growth of friendly bacteria;
consider a quality probiotic supplement
containing bifidobacteria and lactobacillus.

Folic acid Take a quality multivitamin that provides at
least 400 mg per day.

Vitamin E (g- or Take 400-1,200 IU per day.

mixed- tocopherol)

Curcumin 440 to 2,200 mg curcuma extract, containing
curcumin 36 to 180 mg per day.

Selenium Take 200 mg per day.

Calcium Take 1,200 mg per day.

Vitamin D 1,000-2,000 1U per day.

decrease tumor biomarkers, such as tumor ornithine decarboxylase and ras-p21.2°> One of the
products made by bifidobacteria, butyrate, may be of special interest in colon cancer. In fact, in
amodel that included rats with induced colitis (itself a risk factor for colon cancer) or with colitis
plus induced colon cancer, rats that received butyrate enemas showed a significantly lower
incidence and size of induced tumors. An added finding was that the rats with colitis showed a
normalization of glutamine metabolism,?’ the most abundant amino acid in intestinal tissue.

In addition to telling your patients to consume generous amounts of cereal fiber and foods
that are rich in omega-3 fatty acids, while maintaining healthy gut microflora, there are several
other key nutrients that may be considered in an effort to maintain a healthy and cancer free-
colon. (See Table 10-1 above.)

KEY NUTRIENTS

Folic Acid

One nutrient that is especially important for colon health is folic acid. In 1998, the results of a
significant prospective study of more than 88,000 nurses suggested that intake of greater than
400 mg per day at the beginning of the study was associated with a significant decrease in colon
cancer risk, even after controlling for other factors such as intake of vitamins A, C, D, and E,
and calcium. In addition, women who consumed multivitamins that contained folic acid, for 15
years throughout the study, had a dramatic decrease in colon cancer risk compared to women
who did not consume such vitamins.?® In fact, the relative risk (RR) was 0.25 for women ages
55-69 who used a multivitamin that contained folic acid. This dramatic decrease in risk after a
number of years may be not only be an important indication of the benefits of folic acid but also
of the synergistic benefit of taking the needed vitamins and minerals supplied in multivitamins
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consistently over a significant portion of the lifetime. Also, it is useful to remember that it can
take years before a study is able to detect a statistically significant difference between groups
that are and are not getting supplements.

Curcumin’s ability to block initial DNA damage and
to limit progression make curcumin a very
promising preventive agent.

Another prospective trial highlights the importance of assuring adequate folate intake, es-
pecially when methionine levels are low and alcohol consumption is heavy.?° In this study of
almost 48,000 men, those who drank more than two drinks a day had a substantially increased
risk (roughly double) of developing colon cancer compared to those who drank less than or
equal to a quarter of a drink per day. In men who drank more than two drinks per day and had a
low-folate, low-methionine diet, their risk roughly tripled for occurrence of any kind of colon
cancer and was higher still for cancer of the distal colon. While there may be several mech-
anisms via which folic acid helps to prevent colon cancer, recent research suggests that one
important role may be maintaining the genetic integrity of the DNA coding for the impor-
tant tumor-suppressor gene, p53.%° Interestingly, however, in a recent double-blind, placebo-
controlled, randomized clinical trial with 1,021 men and women with a recent history of
colorectal adenomas, patients were given 1 mg per day of folic acid or placebo and=or aspirin.
Folic acid supplementation was associated with higher risks of having three or more adenomas
and of noncolorectal cancers and the incidence of at least one advanced lesion was 11.6% for
the folic acid group compared to 6.9% in the placebo group.3!

Vitamin E

Another vitamin that has been associated with decreased colon cancer risk is vitamin E as
shown in another prospective trial that included more than 35,000 women, ages 55-69.% While
the data from this study did not show lowered risks for developing colon cancer with intake of
other vitamins, the data did show a substantial decrease in risk for women in the study who
consumed the most dietary and supplemental vitamin E. Women who had the highest intake of
vitamin E had an RR of developing colon cancer of 0.32 compared to women who had the
lowest intake of vitamin E.

Curcumin

Curcumin is also worthy of continued research. This nutrient is one the constituents of the spice
turmeric. Widely used for its anti-inflammatory actions, curcumin has been shown to inhibit
AA metabolism and to prevent the occurrence of chemically induced pre-neoplastic colon
lesions in rats.>® Some of curcumin’s antitumor effects also extend beyond the initial stage of
initiation to the late premalignant progression stage, during which curcumin is associated with
an increased rate of apoptosis.>* Additionally, curcumin has been shown to decrease inflam-
mation by inhibiting TNF-induced NF-kappaB activation by suppression of NF-kappaB-
regulated COX-2 and cyclin D1 protein expression as well as inhibition of the proliferation of
tumor cells.®> Curcumin’s ability to block initial DNA damage and to limit progression make
curcumin a very promising preventive agent.
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Selenium

Another key nutrient is selenium. The importance of this nutrient was initially suggested by
epidemiologic data that showed an inverse relation between its levels and colon cancer oc-
currence.®® This relationship seems to be confirmed by the results of data from a prospective
human study with brewer’s yeast that had been fortified with selenium.3’ Subjects who con-
sumed 200 mg per day of selenium over the course of the study had significantly lower levels of
colon, lung, and prostate cancers, compared to subjects in a control group. In one animal study,
selenium, in the form that it occurs in broccoli, provided protection against chemically induced
pre-neoplastic lesions, indicating that this natural and available source might be an effective
chemopreventive agent.

Calcium

A final nutrient that has been well-studied in colon cancer recurrence and prevention is cal-
cium. In a study of 930 patients who had recently been diagnosed with colorectal adenoma,
subjects received either 3 g of calcium carbonate (1,200 mg of elemental calcium) per day or
placebo.® The subjects were then followed for four years. Of the 913 subjects who had at least
one follow-up, there was a moderate, although significant, decrease in the risk for recurrence of
adenoma. At least one adenoma was diagnosed in 127 of the subjects in the calcium-treated
group (31%) and in 159 subjects in the placebo group (59%). However, as in the earlier-cited
study of fiber in the recurrence of polyps, it is still uncertain if the results of this study in
patients with histories of adenoma can be translated to patients with no past histories of
adenoma. In fact, the results of a significantly sized prospective trial in cancer-free men
produced nonconclusive results; initially calcium appeared to offer a statistically significant
protective effect, but that effect became nonsignificant when factors in addition to age and total
energy intake were taken into account.®® The conclusion of the study was that, while a strong
protective effect of calcium was not apparent, a modest one could not be excluded. Because
calcium is a very inexpensive and widely available intervention, it makes sense to emphasize
its inclusion in a prevention strategy.

Calcium-D-glucarate is the calcium salt of D-glucaric acid. Oral supplementation of cal-
cium-D-glucarate has been shown to inhibit the enzyme beta-glucuronidase, which is produced
by colonic microflora. Elevated beta-glucuronidase activity is associated with an increased risk
for various cancers, including colon cancers.*® Rats with experimentally induced intestinal
cancers were fed calcium-D-glucarate for 32 weeks. The results demonstrated significant
inhibition in the overall induction of adenocarcinomas in the intestine showing decreased
incidence and tumor size.*!

Vitamin D

Vitamin D levels have been correlated with cancer incidence. Recent research has shown that
individuals who have the highest levels of vitamin D5 have a significantly reduced risk of colon
cancer.* Currently, the median adult intake of vitamin D in the United States is 230 U per day.
Recent analysis of data has shown that daily intake of 1,000-2,000 IU per day of vitamin D3
could reduce the incidence of colorectal cancer by 50%.%* Serum 25-hydroxyvitamin D con-
centrations have been shown to be significant, independent predictors of cancer risk in post-
menopausal women, and research has shown that improving vitamin D and calcium levels
substantially reduces all-cancer risk in this population.** Vitamin D has been shown to have
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antiproliferative action on cancer cells. In fact, an inverse correlation between serum levels of
the active metabolite of vitamin D, 1,25(0OH)2D3, and colorectal carcinoma stage has been
shown in colorectal carcinoma patients. Because 1,25(0OH)2D3 has been shown to inhibit
proliferation of colonic epithelial cells, it is proposed that decreased serum levels may facilitate
the growth of colorectal carcinoma.*® The anticancer effects restricting cellular growth are
thought to involve various mechanisms, including cell-cycle arrest, inducing apoptosis, inhi-
bition of angiogenesis, and up-regulation of the expression of pro-apoptotic proteins.*®

Conjugated Linoleic Acid (CLA)

The antiproliferative effects of two isomers of CLA (c9, t11-CLA, t10, c12 -CLA) on human
colon adenocarcinoma cell line were investigated. Both of these isomers effectively inhibited
cell proliferation.*” Using animal models, CLA treatment significantly decreased metastasis of
colon cancer in the peritoneal cavity. Additionally, survival rate in the mice treated with CLA
was significantly improved.*®

Garlic

Analysis of several studies has shown that garlic consumption decreases the risk of colorectal
cancer. A double-blind, randomized, clinical trial was done using high-dose aged garlic extractin
patients with colorectal adenomas for 12 months. The results showed that the garlic extract
significantly suppressed both the size and number of colon adenomas in these patients.*® One
randomized controlled trial reported a statistically significant 29% reduction in both size and
number of colon adenomas in colon cancer patients taking aged garlic extract. A meta-analysis of
the published literature indicates a 30% reduction in relative risk with garlic supplementation.®

Green Tea

There is a great deal of research underway on the benefits of green tea consumption and a
reduced risk of various cancers. Several studies have identified the green tea polyphenol
epigallocatechin gallate (EGCG) as a potent chemopreventive agent that can induce apoptosis
and suppress the formation and growth of human cancers, such as colorectal cancers. In a
recent study, mice were treated with an agent that induces colon tumors and given water or
green tea for four to eight weeks. The results showed that green tea significantly inhibited the
formation of new tumors, but it was not effective against large tumors already present. Green
tea administration also decreased the total levels of biomarkers involved in early colon cancer
development.>* Another study examined green tea consumption in Chinese women age 40-70.
In this study, the women who regularly drank green tea at the beginning of the study showed a
37% reduced risk of colorectal cancer compared to those who irregularly consumed green tea.
According to the study, the risk reduction was related to the duration of lifetime green tea
consumption and the dose of green tea regularly consumed. Overall, the women who consumed
green tea both before the study started and during follow-up surveys experienced a 57%
reduced risk of colon cancer.*

Prebiotics and Probiotics

Probiotics such as lactobacillus and bifidobacteria species have been shown to benefit nu-
merous intestinal disorders. Prebiotics, such as fiber and indigestible dietary starches, promote
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the growth and activity of specific species of bacteria in the gut. In animal models, ingestion of
lactic acid bacteria was shown to prevent carcinogen-induced pre-neoplastic lesions and tu-
mors.>® Additionally, prebiotic intake in humans has been shown to increase probiotic bacteria,
decrease pathogenic bacteria, decrease the activity of pro-carcinogenic enzymes, and increase
the amount of beneficial short-chain fatty acids (SCFAs).>* As mentioned previously, increased
production of short-chain fatty acids leads to a decrease in the pH of colon content, which is
associated with a reduced incidence of colon cancer.>® Using colon-cancer-prone mice, re-
searchers have shown that a diet high in the prebiotic short-chain fructo-oligosaccharides
dramatically reduced the incidence of colon tumors in this model.>®

The SCFAs have numerous functions in the intestines. SCFAs are readily absorbed by the
intestinal mucosa and have been shown to stimulate intestinal mucosal growth. Particularly,
butyrate is the major energy source for the cells that line the colon. Butyrate has been shown to
induce enzymes promoting mucosal cell restoration. SCFAs also stimulate sodium and water
absorption in the colon.®” In addition, SCFAs enhance the motility of the intestinal tract by
stimulating contractions and shortening emptying of the ileum, which may protect ileal mucosa
against the potentially harmful effects of the reflux of colonic contents.®® Also, the secretion of
mucus, an important part of the intestinal mucosal barrier, has been shown to be stimulated by
SCFAs, especially butyrate, in the colon.>® Butyrate, propionate, and acetate inhibited the
proliferation and migration and increased the differentiation of a human colon cancer cell line
in studies.®® Particularly, butyrate has been investigated for its inhibition of pro-inflammatory
markers and the role this plays in prevention of inflammatory bowel disease (IBD) and can-
cer.%! Butyrate has also been studied in the prevention of colon cancer, by promoting cell
differentiation, cell-cycle arrest, and apoptosis (programmed cell death) of transformed colon
cells. In fact, butyrate has been shown to decrease experimentally induced DNA damage in
human colon cells and colon cancer cell lines by approximately 50%.°

CONCLUSIONS

In light of the evidence, it is evident that there are still many questions to be answered
concerning the central role of nutrition in colon cancer prevention. Certainly, future research
will help to elucidate the roles that different kinds of fiber play—or do not play—in the
prevention of colon cancer. There is much to be understood, as yet, concerning the proper
ecology of gut microflora and the importance of limiting gut inflammation. Moreover, there are
a variety of key nutrients that will, no doubt, continue to be studied and that may play pivotal
roles in preventing colon cancer, such as folic acid, vitamin D, vitamin E, curcumin, selenium,
and calcium. By nourishing the body with a spectrum of these vital nutrients, the combined
effects of their unique and complementary actions may best improve our patients’ chances of
avoiding this all-too-common form of cancer.
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NATURAL APPROACHES TO THE PREVENTION
AND MANAGEMENT OF DIABETES MELLITUS

According to facts and figures provided by the American Diabetes Association, there are an
estimated 20.8 million people in the United States, approximately 7% of the population, with
diabetes. Approximately 6.2 million of these people have not yet been diagnosed. Additionally,
there are 54 million Americans that are pre-diabetic with higher than normal blood glucose
levels yet not elevated enough for the “diabetes” diagnosis.! The hyperglycemia resulting from
types | and Il diabetes mellitus can lead to multiple challenges for the person with diabetes.
Patients who are struggling to compensate for a lack of insulin secretion and=or a lack of
insulin efficiency face possible complications, such as retinopathy, nephropathy, neuropathy,
and atherosclerosis. At the core of preventing and dealing with diabetes mellitus is an under-
standing of how the body regulates the metabolism of its principal energy source, glucose, and
how specific nutrients, diet modifications, and supportive botanical medicines can be utilized to
optimize glucose metabolism.

PHYSIOLOGY: AGES, CROSS-LINKING, AND ELEVATED
BLOOD SUGAR

Elevated blood sugar has been shown to cause several physiological reactions in the body
leading to disease states. One of these reactions involves adding sugars to molecules, a process
known as glycosylation. “Advanced glycosylation end products” (AGESs) are formed by the
attachment of reducing sugars onto biological proteins. This reaction is irreversible causing
these proteins with sugars attached to accumulate over time. One well-known example of
AGEs is hemoglobin A1C, which is frequently measured to evaluate long-term blood sugar
control in diabetics. It is proposed that AGE formation is a normal physiological process that
functions as a signal for recognition of old molecules to be broken down and excreted by the
kidneys. With increasing age, the excretion of these molecules decreases. AGE formation and
accumulation is greatly accelerated with high levels of circulating sugars and oxidative stress
seen in conditions such as diabetes.? A study was performed with individuals diagnosed with
type 1 diabetes comparing various inflammatory markers and AGE levels with blood sugar
control after eating. The investigation demonstrated a significant increase in AGE levels and
pro-inflammatory markers with increased blood sugar levels after eating.® AGEs are also
ingested in the diet generally in the form of foods undergoing prolonged heating, particularly
fats, meat and meat-substitutes, and broiled foods.* In individuals with normal kidney function,
only about one-third of ingested AGEs are excreted in the urine within 48 hours, and less AGE
excretion is found with kidney disease. Also, this study found that serum AGE cross-linking is
significantly increased after ingestion of an AGE-containing meal.> Animal studies also in-
dicate that high-fat diets are correlated with obesity, tissue damage, and increased levels of
AGEs.® AGEs can be inhaled through tobacco smoke as well.” Physiological reactions in-
volving AGEs have been implicated in the pathology of numerous diseases.
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Table 11-1. Common Complications of Diabetes

Complications of Diabetes Statistics of Secondary Diseases®

Heart disease Adults with diabetes have heart disease death rates
about 2 to 4 times higher than adults without diabetes.

Stroke The risk for stroke is 2 to 4 times higher and the

risk of death from stroke is 2.8 times higher among
people with diabetes.

Hypertension About 73% of adults with diabetes have high

blood pressure.
Retinopathy Diabetes is the leading cause of new cases of

blindness in adults 20 to 74 years of age.
Nervous system About 60% to 70% of people with diabetes

have mild to severe forms of nervous system damage.
Amputations The rate of amputation for people with diabetes

is 10 times higher than for people without diabetes.
Dental disease Almost one-third of people with diabetes have

severe periodontal disease with loss of attachment
of the gums to the teeth measuring 5 mm or more.

Renal disease Diabetes is the leading cause of kidney failure,
accounting for 44% of new cases in 2002.
Metabolic syndrome About 47 million U.S. residents have metabolic syndrome®.

4According to the American Diabetes Association.®
PSee Chapter 24 on metabolic syndrome.

AGEs react with molecules creating cross-linkages. Proteins and other large molecules, such
as lipids, can undergo cross-linking reactions that cause them to become less elastic and less
digestible by enzymes for degradation. Conditions such as diabetes show an increase in gly-
cosylation of proteins, which may be the causative link with the increase in chronic diseases
seen with these diseases.® AGEs have been implicated in the vascular changes found with
diseases of the nerves, kidneys, and eyes in diabetic individuals.®

AGEs and Cardiovascular Disease

AGE accumulation is associated with cardiovascular dysfunction and diseases such as ath-
erosclerotic plague formation, decrease in vascular and cardiac elasticity, endothelial dys-
function, and hypertension.*° More specifically, AGEs have been shown to quench nitric oxide
(NO) which is an endothelium-derived relaxing factor in smooth muscle. Quenching NO
impairs this relaxation and is associated with the pathology seen with hypertension, athero-
sclerosis, and diabetes.'* AGEs also interact with specific cell receptors, such as RAGE,
leading to chronic activation of these receptors. Studies indicate that RAGE activation may
lead to an increase in inflammatory markers and cellular injury.*?

AGEs and Metabolic Syndrome

Metabolic syndrome is a medical condition characterized by central obesity, elevated
triglycerides, small low-density lipoprotein (LDL) particles, low beneficial high-density
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lipoprotein (HDL) cholesterol, elevated blood pressure, increased inflammation, and insulin
resistance. AGE accumulation and RAGE expression is correlated with the symptoms of this
condition. A variant of RAGE known as endogenous secretory RAGE (esRAGE) is believed to
be a decoy receptor for AGEs and increased levels of esRAGE have been shown to be
protective in atherosclerosis and metabolic syndrome. Additionally, esRAGE levels are in-
versely correlated with body mass index, blood pressure, insulin resistance, and triglycerides.*3
(See Chapter 24 on metabolic syndrome.)

AGEs are not the only cause of pathology related to diabetes. Glucotoxicity and lipotoxicity
are important factors in the development and progression of diabetes. For example, hyper-
glycemia induces oxidative stress, which causes significant damage to proteins and lipids.**
Also, intracellular lipid accumulation disrupts kinases and other intracellular signaling path-
ways, leading to chronic inflammation. Furthermore, hyperglycemia has several pathological
consequences, such as atherogenic dyslipidemia and endothelial dysfunction.*®

SPECIFIC NUTRIENTS AND BOTANICALS
FOR GLUCOSE METABOLISM

Chromium

Trivalent chromium is one of the most studied nutrients in glucose metabolism. In one study
that highlights the need for chromium supplementation in patients with type 2 diabetes,

Table 11-2. Key Nutrients for Controlling Glucose Metabolism

Supplement Dosage Notes
Chromium 200-1000 mg per day of Response time varies from <10 days
(as polynicotinate actual chromium to >3 months.
or picolinate)
Vanadium 150 mg-50 mg per day  Watch closely for signs of Gl
(as sulfate) of combined intolerance. Smaller doses in mg
vanadium-sulfate salt noted here because these doses are

often helpful. If using larger doses
(in mg as cited in the text), monitor
intake very closely; may also require
concurrent supplementation with
coenzyme Q10.

Niacinamide 25 mg=kg Monitor liver enzymes and glucose levels.
(vitamin Bs3)
Vitamin B complex 100 mg complex Taken with food to lessen Gl
(including B4, Bg, and Bj,) upset.
Maganese 10-30 mg per day Gradual dosing is recommended.
Magnesium 350-500 mg per day Divided doses may be necessary if
(aspartate=citrate) loose stool occurs.
Biotin 16 mg per day Conduct a trial of 1 week while

monitoring blood glucose levels closely.

Gl  gastrointestinal
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researchers compared fasting blood and second-morning urine samples between 93 patients
with type 2 diabetes and 33 healthy controls. The researchers found that mean serum chromium
levels were approximately 33% lower and urine levels were almost 100% higher in the patients
with diabetes versus the controls.*® In addition, while subjects who did not have diabetes
showed a negative correlation between fasting levels of plasma chromium and insulin, no such
correlation existed in the subjects with diabetes. Moreover, the authors noted, based on their
work over several years, that, in the early stages of diabetes, an inverse relationship between
plasma chromium and glucose levels has been observed, which disappears after two years. The
authors suggested that chromium loss over years may worsen an already existing chromium
deficiency in patients with type 2 diabetes and contribute to their insulin resistance.

In a recent review,*” more than a dozen clinical trials in patients with type 2 diabetes have
shown positive results from supplementation with chromium. The multiple benefits reported
include improved fasting glucose, improved glucose tolerance, decreased insulin levels 60
minutes after eating, decreased glycosylated hemoglobin levels, and an increase in high-density
lipoprotein (HDL). These metabolic improvements seem to be caused by several mechanisms,
including an increase in the number of insulin receptors in insulin-dependent cells, such as
adipocytes and hepatocytes, and an increase in phosphorylation of the insulin receptor, which
results in increased sensitivity of receptors to insulin. With regard to this second mechanism of
action, an increased phosphorylation of insulin receptors, there is now some elucidation of how

Some patients with newly diagnosed type 1 diabetes
have experienced complete reversal of their
diabetes with niacinamide.

chromium might act at a very basic molecular level. According to one recently proposed
model,*® four chromium ions are needed to bind to a low—molecular-weight oligopeptide so that
the resulting complex of the oligopeptide and chromium can assume the correct geometrical
shape needed to bind to the phosphorylating portion of the insulin receptor. A potentially
important suggestion made in this model is that, in order for the bioactive form of chromium to
release its chromium ion to enter a cell, the chromium must first undergo a reduction reaction,
which may generate hydroxyl radicals. These hydroxyl radicals from chromium reduction have
been shown to cause DNA damage.® Although current evidence is lacking, it may be beneficial
to include antioxidant support with high-dose chromium supplementation.

While there are occasional studies that do not report benefits of chromium supplementation in
glucose metabolism,?° these studies typically use a dose of chromium that is less than 200 mg per
day or use a form of chromium, such as chromium chloride, which seems not to be as bioavailable
as chromium polynicotinate or picolinate. A reasonable dosage range for chromium supple-
mentation, suggested in the literature, would be 200-1000 mg per day, with greater benefit
expected from the larger dose. It is also important to educate patients about research demon-
strating that simple sugar consumption increases the amount of chromium excreted in the urine.?*

Vanadium

Vanadium, which is positioned next to chromium as a transition metal on the periodic table, has
also been studied for its effects on glucose metabolism. In one study of subjects who received
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150 mg per day or 300 mg per day of vanady! sulfate for six weeks, there was improvement in
three of the five subjects who received 150 mg and in four of the eight subjects who received
300 mg.?* Reductions in fasting glucose and glycosylated hemoglobin were enough to be
significant, although not dramatically so. In addition, this work demonstrated that, in skeletal
muscle, vanadium also appears to modulate the number of insulin receptors and their phos-
phorylation. Two other small studies also demonstrated improvement in glycemic control
using only 100 mg per day (see Table 11-2 on page 133) of vanadyl sulfate for three or four
weeks, and, in both studies, the improvement in blood glucose control continued for periods of
two or four weeks after supplementation had ended.?>?* It is important to note that that even
the lower doses of vanadyl sulfate (100 mg per day) caused some gastrointestinal intolerance
(see Table 11-2 on page 133). A different, organic form of vanadium, bis(maltolato)-
oxovanadium (BMOV), has also been shown to be effective in lowering glucose levels, at
least in rat models. The dosage of BMOV needed, however, to lower glucose levels effectively,
was only half of the dose of vanadyl sulfate required to obtain the same effect. Large doses
of vanadyl sulfate have been shown to increase markers of oxidative stress in diabetic
animal models. Taking antioxidants in combination with vanadium supplementation may be
beneficial °

There is research showing that magnesium levels
tend to be low in subjects with diabetes and
that three months of supplementation is adequate
for reversing the problem.

B Vitamins

The water-soluble B vitamins are required cofactors for many of the enzymes required for
metabolizing glucose via glycolysis and the Kreb’s cycle, and a growing body of literature
suggests their importance in diabetes. For example, in the case of vitamin Bg, a study of the serum
levels of 518 patients with diabetes revealed that pyridoxal levels were significantly lower
compared to levels in 371 controls, with 25% of the patients with diabetes having levels below
the lower limit of the normal range.?® In another study comparing 50 patients with diabetic
neuropathy to patients with diabetes but without neuropathy, serum pyridoxal levels were sig-
nificantly lower in the patients with diabetic neuropathy.?’

There are also several studies demonstrating the clinical effects of B vitamins supplemen-
tation on diabetes. One study of 24 patients with diabetic neuropathy utilized a treatment with a
complex of vitamins Bg, B1,, and a form of B; modified to be more lipid soluble. After 12
weeks, there was significant improvement in the nerve conduction velocity of the peroneal
nerve and a trend toward improvement in the threshold level of vibration perception.?®

One informative study of a B vitamin in diabetes research was done some years ago by
researchers who took a small group of patients with type 1 diabetes off insulin treatment and
gave them either 16 mg per day of biotin or a placebo.?® Compared to the control group, the
mean blood glucose level of the biotin-treated group was significantly lower after one week of
treatment (126 mg per dL in the biotin group versus 266 mg per dL in the control group). In
examining the levels of tissue biotin compared to plasma biotin among patients with type 1
diabetes and controls without diabetes, it was found that an increasing ratio of tissue biotin to
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plasma biotin was associated with increasing fasting blood sugar levels in the subjects with
diabetes, but not in subjects without the disorder. Perhaps future work will help to confirm that
biotin can control blood glucose levels and elucidate the differences in how biotin is utilized in
people with or without diabetes.

Niacinamide is also worth specific mention because it has been shown to help prevent type 1
diabetes in laboratory animals. These observations have been noted in at least ten clinical trials
of which six were double-blinded. These studies involved patients with type 1 diabetes who
had been diagnosed with the disorder five years or less prior to the study. Of the positive
studies, some patients with newly diagnosed type 1 diabetes have experienced complete
reversal of their diabetes with niacinamide. Other positive findings included prolonged re-
missions, lower insulin requirements, increased beta-cell function, and enhanced metabolic
control. 3031

Pterocarpus

Rich in the flavonoid (-)-epicatechin, pterocarpus (Pterocarpus marsupium), an Ayurvedic
herb, may be helpful for patients with both type 1 and type 2 diabetes. In an animal study, rats
whose beta-islet cells were first destroyed with the toxin alloxan and then given large intra-
venous doses of (-)-epicatechin experienced a return of normal blood glucose levels.®? His-
tologic examination of pancreas samples showed regeneration of the beta-islet cells. In a
human trial in India, among subjects who had been recently diagnosed with type 2 diabetes, 67
of 97 patients studied were able to control blood glucose levels (measured both for fasting and
postprandial levels) after 12 weeks of treatment. Doses needed for control ranged between
2-4 g of extract, and there were no side effects reported.

Fenugreek

In a study of patients with type 1 diabetes given 50 g of defatted fenugreek (Trigonella foenum-
gracum) seed powder with both lunch and dinner for 10 days, there was a 54% decrease in 24-
hour urine glucose excretion. Other benefits from this high source of fiber in this study included

Table 11-3. Select Botanical Considerations for Treating Diabetes

Herb Amount Notes
Bitter melon
(Momordica charantia) 15-50 g per day Start low and work up to higher doses.
Fenugreek
(Trigonella foenumgracum) 15-50 g per day Administer in divided doses.
Gymnema
(Gymnema sylvestre) 400 mg of extract ~ Monitor glucose levels closely.
Corosolic acid 32-48 mg Adjustment of medicines often needs
(Lagerstroemia speciosa) close attention.
Pterocarpus Varied Dose varies depending widely upon the
(Pterocarpus marsupium) extraction process.
Puncture vine or tribulus Variable; 250-1,500 mg per day;
(Tribulus terrestris) standardized to 30%—45% steroidal

saponins (also known as furostanol).
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decreases in total serum cholesterol, low-density lipoprotein, and very low-density cholesterol
and triglycerides, while levels of HDL remained unchanged.®* Another study was performed
with patients with type 2 diabetes. After two months, fenugreek seed extract supplementation
of 1 gm per day was shown to improve glycemic control, decreases insulin resistance, decrease
serum triglycerides, and increase HDL cholesterol.*> Animal models have elucidated some of
the mechanisms that Fenugreek provides these positive effects. A study with both type 1 and
type 2 diabetic rats has shown that supplementation with Fenugreek soluble dietary fiber
fraction decreases sugar digestion and absorption. It also increases insulin action peripherally
and enhanced total antioxidant status.*

Bitter Melon

Bitter melon (Momordica charantia) has historically been used for blood sugar control. In a
small study of nine patients with type 2 diabetes, a simple water extract of the fruit of bitter
melon was enough to lower blood glucose levels significantly during a 50 g oral glucose
tolerance test. This improvement was not associated with an increase in serum insulin.®’
Another study with 100 patients with moderate non-insulin-dependent diabetes examined the
efficacy of drinking the aqueous homogenized suspension of bitter melon vegetable pulp. The
results showed significant reduction of both fasting and postprandial serum glucose levels in
86% of cases while 5% showed lowering of fasting serum glucose only.*® Animal models have
shown that in addition to hypoglycemic activity, whole-plant extracts of Momordica charantia
also exert hypotensive action as well.*® Animal models have elucidated some of the mecha-
nisms of bitter melon’s anti-diabetic activity. Momordica charantia extract was shown to
reduce glycogenesis in liver tissue, enhance insulin secretion by the islets of Langerhans,
restore the altered histological architecture of the islets of Langerhans, enhance peripheral
glucose utilization, and increase serum protein levels.*°

Gymnema

A simple water extract from the leaf of gymnema (Gymnema sylvestre) may hold promise for
patients who have either type 1 or type 2 diabetes. Twenty-seven subjects with type 1 diabetes
who received 400 mg of gymnema extract per day showed a reduction in the need for insulin as
well as decreases in fasting blood glucose, glycosylated hemoglobin, and glycosylated plasma
protein levels.** In a similar study, a water extract at a dose of 400 mg of gymnema extract per
day was given to 22 patients with type 2 diabetes for 18 to 20 months. There were, again,
significant decreases in the same biomarkers used in the study with patients who have type 1
diabetes.*? One promising aspect of the study with subjects who have type 2 diabetes is that the
extract was given safely in conjunction with other conventional medications that the subjects
were already using. Five of the 22 subjects were able to discontinue their use of conventional
medications and manage their conditions solely with the gymnema extract.

Cinnamon

Cinnamon (Cinnamomum cassia) has also been shown to be an effective therapy for diabetes. In
a randomized double-blind placebo-controlled study with type 2 diabetic patients, supple-
mentation of cinnamon powder as an aqueous extract equivalent to 3 g per day was given in
addition to oral medication. The results showed significantly better reduction in fasting plasma
glucose levels in the cinnamon supplemented group (10.3%) than placebo, and the data showed
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that people with higher initial plasma glucose levels may benefit more from cinnamon intake.*®
Another study with type 2 diabetic patients examined the effect of 1, 3, or 6 g of cinnamon
supplementation per day on blood glucose and lipids. After 40 days, all three levels of cinnamon
reduced the mean fasting serum glucose levels by 18%-29%, triglycerides by 23%-30%, LDL
cholesterol by 7%-27%, and total cholesterol by 12%—26%.* A study was done with healthy
individuals supplemented with 6 g of cinnamon added to rice pudding to evaluate changes in the
rate of gastric emptying and postprandial glucose levels in this population. The addition of
cinnamon to the rice pudding significantly delayed gastric emptying, which may explain, at least
partially, the mechanism of the lowered postprandial glucose response.*®

Goats Rue

Goats rue or French lilac (Galega officinalis) is a plant traditionally used for the treatment of
diabetes, although it is not used much today due to potential toxicity. This herb has also
demonstrated anti-platelet-aggregation and antibacterial activity.*®*” The active ingredient
found to lower blood glucose is galegine or isoamylene guanidine. The widely prescribed
biguanide Metformin is a derivative of guanidine and shows significant efficacy in blood sugar
control.*®

Carnosine

Carnosine is a dipeptide consisting of beta-alanine and L-histidine. It is found only in animal
tissues and particularly in high concentrations in skeletal muscle, cardiac muscle, and the
brain.*® Research shows that carnosine can prevent the formation of AGEs, cross-linking,
glycation, and protein carbonyl group formation.*® Studies indicate that muscle carnosine
levels decrease significantly with age demonstrating a 63% decrease from age 10 to age 70.>*
Carnosine acts as an antioxidant decreasing lipid oxidation, protecting membranes from free
radical damage, regulating white blood cell function, and chelating reactive metals. In fact,
carnosine has been shown to scavenge metabolites from lipid peroxidation preventing DNA-
protein and protein-protein cross-linking reactions. These researchers also suggest that car-
nivorous diets may be protective for complications associated with high blood sugar and aging
due to the high carnosine levels found in animal tissue.> Preliminary studies also indicate that
AGEs increase cell proliferation and death. Specifically, AGEs were added to skin cell cultures
and incubated. Increased cell death was seen beginning at the seventh day and continued for up
to 10 days. Antibodies to AGE cell receptors were used with similar results. Treatment of these
cell cultures with free radical scavengers such as L-carnosine decreased AGE-induced cell
death. This finding suggests that free radical damage may be involved with AGE-induced
cellular death.>®

Lipoic Acid

Alpha lipoic acid (ALA) is a potent antioxidant and free-radical scavenger. It is both water and
fat soluble and can regenerate endogenous antioxidants. ALA has been shown to both decrease
blood sugar in diabetics as well as attenuate secondary conditions associated with diabetes.
Research has shown that oral ALA supplementation improves insulin sensitivity in pa-
tients with type 2 diabetes.>* Studies with obese diabetes-prone rats have shown that ALA
can prevent the onset of diabetes in these animals. This model showed that ALA reduced
body weight, protected pancreatic beta-cells from destruction, and reduced triglyceride
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accumulation in skeletal muscle and pancreatic islets.>> ALA has also been shown to exhibit
antiglycating effects. A study examined ALA administration in high fructose-fed rats. The
results showed a significant decrease in glucose, glycated protein, glycated hemoglobin, and
fructosamine with ALA in high fructose-fed rats. ALA also prevented glycation and the
accumulation of advanced glycation end products in vitro.® Another animal study examined
the effect of ALA apolipoprotein E-deficient diabetic mice fed a high fat diet to evaluate the
effects of ALA on atherosclerosis and cardiovascular complications with diabetes. ALA
completely prevented the increase in plasma total cholesterol and atherosclerotic lesions. There
was also a reduction of plasma glucose and an accelerated recovery of insulin-producing cells
in the pancreas.®’

A study was performed in individuals with symptomatic diabetic polyneuropathy and oral
ALA supplementation. The results indicated that oral ALA in doses of 600 mg, 1,200 mg, and
1,800 mg per day was effective in reducing neuropathic symptoms of diabetic distal symmetric
polyneuropathy at five weeks evaluation.®® In addition, studies using diabetic rats have shown
that oral supplementation with dihydrolipoic acid, the reduced form of ALA, delayed the de-
velopment and progression of cataract in these rats.>

CAVEAT

Whenever supplementation with nutrients that are key to glucose metabolism is under-
taken with the objective of reducing hyperglycemia significantly, it is important to monitor
blood glucose levels adequately in order to avoid severe hypoglycemia during treatment. See
Table 11-2 on page 133 for more detailed caveats.

Curcumin’s ability to block initial DNA damage
and to limit progression make curcumin a very
promising preventive agent.

DIETARY INTERVENTIONS IN DIABETES MELLITUS

Dietary modifications can be a powerful tool for preventing and treating diabetes. If, for
example, a clinician is treating a patient who is at a high risk of developing type 2 diabetes
before symptoms of hyperinsulinemia and=or hyperglycemia become acute, this is an excellent
opportunity to emphasize the potential benefit of cereal fiber. In a large prospective study of
65,173 females over six years, researchers looked for associations between the glycemic index
of subjects’ diets and their risk of developing type 2 diabetes.®® A glycemic index is an
indication of a food’s potential to raise blood glucose and the demand the food creates for
insulin. Foods with a high glycemic index generally include items such as white bread, mashed
potatoes, white rice, and cola beverages. More intermediate-range glycemic foods are items
such as apples and orange juice. Low-glycemic foods are generally those that maintain their
natural unprocessed fibers, such as broccoli and peanut butter. In this prospective study,
women in the quintile with the highest average glycemic index had a significantly higher risk of
developing type 2 diabetes compared to women with the lowest average glycemic index. One
of the strongest associations for an individual food type was seen in the analysis of cereal fiber
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intakes and the risk for developing diabetes. Women in the study quintile with the highest
median cereal fiber intake (7.5 g per day) had an RR of 0.72 of developing type 2 diabetes
compared to the women in the quintile with the lowest median intake of cereal fiber (2.0 g per
day). In contrast, women with a diet characterized by a high glycemic load and a low cereal
fiber intake had an RR of 2.50 for developing type 2 diabetes compared to women eating a diet
with a low glycemic load and high cereal fiber. Results from the same research team following
a sample of more than 42,000 men prospectively were similar.®*

An additional association in this work that was significant was the risk of diabetes and
magnesium intake. In the women’s study, subjects with a median intake of 338 mg per day had
an RR of 0.62 compared to women with a median intake of 222 mg per day. This is especially
important to keep in mind because a lack of sufficient magnesium is so easily remedied by
magnesium supplementation. In fact, although supplementation did not seem to improve
glycemic control in subjects who were already diagnosed with type 2 diabetes, there is research
showing that magnesium levels tend to be low in subjects with diabetes and that three months
of supplementation is adequate for reversing the problem.®?

One form of fiber that may be particularly useful for treating patients once they are diag-
nosed with either type lor type 2 diabetes is the fiber from legumes. In one study of 9 patients
with type 1 diabetes and 18 with type 2 diabetes, subjects were placed for six weeks on a high
carbohydrate diet that was rich in legumes and then also a low-carbohydrate diet for six
weeks.®® In subjects with diabetes of either type, the mean preprandial and two-hour post-
prandial blood glucose levels were significantly lower when the subjects were on the diet that
was rich in legumes. The amount of glucose passed in the subjects’ urine was also significantly
less when they were on the high legume diet.

An additional consideration in the diet of patients with diabetes is the amount of protein they
consume in relation to the health of their kidneys. One commonly referred to hypothesis suggests
that too much protein intake causes hyperfiltration and glomerular hypertension, which leads to
reduced kidney function and eventual nephropathy in some patients with diabetes.®* Clinical
data that seem to support this hypothesis come from trials that have utilized limited protein intake
and have shown subsequent, significant drops in glomerular filtration rate (GFR) and=or the
amount of albumin excretion in subjects with diabetes.®>®® The complete relationship between
protein consumption and kidney health in patients who have diabetes is a complex one and is
beyond the scope of this book. One interesting hypothesis, however, is that, while some forms of
protein, especially beef, increase postprandial renal plasma flow and GFR, soy does not seem to
alter postprandial renal function, suggesting that substituting soy for animal protein might
protect patients who have diabetes from nephropathy.®” Unfortunately, a small pilot study
designed to test this hypothesis, in which eight men with type 2 diabetes replaced half of their
protein intake with soy protein, failed to show reduction in proteinuria. However, the study is
important because it helps us to consider the concept that effects of protein intake on kidney
health in patients with diabetes may be dependent on the type of protein being consumed. While
we are still a long way from understanding the perfect diet for patients with diabetes, under-
standing which types of proteins will spare kidney function most effectively, and thus delay the
onset of nephropathy, could certainly be a fruitful field for future research.

CONCLUSIONS

There is still much to learn about maximizing the benefits of nutrient supplementation, diet
modification, and botanical medicines in preventing and treating diabetes. What information is
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available, however, provides many potential complementary approaches that are worth trying
to enable patients with this disorder to live longer and healthier lives.
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NATURAL APPROACHES
TO RELIEVING ENDOMETRIOSIS

Endometriosis is a common gynecologic condition in which endometrial tissue grows in ectopic
locations. It is estimated that 5 million women of reproductive age, or 10% of women in the
United States, are affected by this disease.> Approximately 20% of women with chronic pelvic
pain and 30%-—45% of women with infertility have endometriosis.? Endometrial tissue outside
the uterus responds to normal hormonal signaling from estrogen and progesterone. Just as in
the uterus, these hormones cause cyclic growth and bleeding of the tissues, often into the
peritoneal cavity. Adhesions and inflammation also develop from the accumulation of tissue.
The etiology of endometriosis is still unknown and no current theory explains all the aspects of
the disease. However, increasing evidence suggests that environmental estrogenic toxins,
stress, and the immune dysfunction they cause may be implicated in the etiology and pro-
gression of the disease.

ETIOLOGY

Researchers have found a genetic correlation in endometriosis development. Women who have
first-degree relatives with the disease have 10 times the risk of developing endometriosis. In
addition, women with family histories of endometriosis are statistically more likely to expe-
rience an earlier onset and increased severity of the disease.* Recent studies suggest oxidative
stress, environmental toxin exposure, and immune dysfunction as possible factors in the onset
and progression of endometriosis. Chlorinated hydrocarbons such as dioxin and polychlo-
rinated biphenyls (PCBs), which have adverse clinical effects on the immune and endocrine
systems, have been associated with endometriosis. For example, several studies on monkeys
have demonstrated a direct correlation between dioxin exposure and endometriosis. In these
studies, the amount of dioxin exposure was correlated with severity of disease. The monkeys
showed immune system dysfunction similar to the immune abnormalities seen in women
with endometriosis.>® Studies have also shown that dioxin modulates steroid receptor expres-
sion (thus changing hormonal responses) decreases natural-killer (NK) cell activity, inhibits
T-lymphocytes, and stimulates macrophages in the peritoneal fluid, thus affecting angiogenesis
and concentration of cytokines and growth factors.”~ Dioxins and PCBs suppress the immune
system; impair reproductive capabilities; increase the risk of multiple cancers, diabetes, and
cardiovascular disease; and reduce memory function. Exposure to dioxin and dioxin-like PCBs
occurs primarily via food such as animal fat and fish, and pesticides and other environmental
sources.’®** Other risk factors have been implicated in endometriosis, such as menstrual
cycles that are less than 28 days, heavy flows lasting 5 or more days, menses that last more than
7 days, and increased estrogen levels. Endometriosis development is also associated with
increased body fat, a high-fat diet, lack of exercise, and use of intrauterine devices.*® In a small
study, researchers found a significant association between natural red hair color and frequency
of the disease.®
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SYMPTOMS

Classically, patients with endometriosis present with chronic or cyclic pelvic pain and infer-
tility. Pain often begins 1 to 2 days prior to onset of menstruation and may last several days or
throughout the menstrual period. Additional symptoms may include dyspareunia, abnormal
uterine bleeding, cyclic pain with defecation or urination, blood in urine or stool, constipation,
diarrhea, nausea, vomiting, and fainting. However, one-third of women diagnosed with en-
dometriosis are asymptomatic. The severity of pelvic pain does not correlate with the extent of
the disease though it may correlate with the proximity of adhesions to nerve endings (see the
box below entitled “Symptoms of Endometriosis”).*’

PATHOLOGY

Endometriomas are commonly found on the ovaries; fallopian tubes; peritoneal lining; cervix;
colon; appendix; vagina; and uterosacral, broad, and round ligaments. In severe cases, adhe-
sions are also found on the bladder, kidney, vulva, arms, legs, lungs, nasal mucosa, spinal
column, and sites of previous surgical incisions.? Two-thirds of women with endometriosis have
their ovaries affected; in 30% of women, local lymph nodes are involved; and in 10%-15% of
women, the sigmoid colon is affected.?

The immune system is implicated in the development, progression, and symptoms of en-
dometriosis. Both humoral and cell-mediated acquired immune responses are abnormal in
women who have this disease. Humoral immune responses are mediated by immunoglobulins
or antibodies such as immunoglobulin E (IgE), 1gG, IgD, IgA, and IgM. T-lymphocytes me-
diate the cellular immune responses and have receptors on their membranes, which respond to
antigens. Antigens binding to these receptors activate the cells to release a number of cyto-
kines, which cause inflammation and tissue damage. Studies have shown that many of these
pro-inflammatory chemical mediators are elevated in the peritonea of women with endome-
triosis.*® Women with endometriosis have abnormalities in immune functioning cells, such as
NK cells, cytotoxic T-cells, B-lymphocytes, macrophages, and monocytes.*® NK cells are
responsible for destroying ectopic endometrial cells and are decreased in function and con-
centration in women with endometriosis.*®2° Studies have also shown that, in affected women,
cytotoxic T-cells are decreased and T-suppressor cells are increased. T-suppressor cells reduce
the immune response to foreign or host agents; the increase in these cells may reduce the ability
of the immune system to identify and remove the ectopic endometrial tissue.?* The macro-
phage count has been shown to be elevated in the peritoneal fluid in women with endome-
triosis. Macrophages secrete cellular mediators, such as prostaglandins, fibronectins, integrins,

Symptoms of Endometriosis

Chronic pelvic pain Blood in urine or stool
Infertility Constipation, diarrhea
Dyspareunia Nausea, vomiting
Abnormal uterine bleeding Fainting

Cyclic pain with defecation or urination
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Procedures for Diagnosing Endometriosis

Physical examination Laparoscopy or laparotomy
Ultrasound or magnetic resonance Serum CA-125 testing
imaging

and other cytokines that promote the development and progression of endometriosis. In women
with endometriosis, the macrophages do not appear to phagocytize. Failure of the macrophages
to phagocytize may also explain the persistence of ectopic endometrial tissue in the peritoneal
cavity.?? Other studies have shown that macrophages secrete high levels of the cytokine
transforming growth factor-beta (TGF-b) that inhibits NK cells while increasing scarring and
fibrosis. TGF-beta also stimulates angiogenesis, which allows the ectopic endometrial tissue to
generate its own blood supply.?® Pro-inflammatory cytokines, such as tumor necrosis factor-
alpha (TNF-a), interleukin-1 (IL-1), and IL-6, are also elevated in the peritoneal fluid of
women with endometriosis.'® Researchers have shown that B-lymphocyte antibody production
is abnormal in women with endometriosis, who have increased levels of 1gG and IgM anti-
bodies. In addition, autoantibodies against the ectopic endometrium are found in the cervical
and vaginal secretions and sera in these women.?*%°

Stress may also play a role in the initiation and=or progression of this disease. Studies have
shown that the hormones increased in the stress response are also elevated in women with
endometriosis. In fact, levels of cortisol, the main glucocorticoid in the stress response, are
increased in direct proportion to the severity of the disease. Prolactin is also elevated with
increasing severity and may be a factor in the infertility seen with this condition. Also, elevated
cortisol is known to adversely affect the immune response such as inhibition of NK cells and
T lymphocytes, which is notably abnormal in affected women.®

Researchers have linked endometriosis to such diseases as systemic lupus erythematosus,
rheumatoid arthritis, multiple sclerosis, and Sjogren’s syndrome, which suggests that endome-
triosis may have an autoimmune component. Other conditions, such as fibromyalgia, chronic
fatigue syndrome, hypothyroidism, allergies, asthma, and eczema, are significantly more com-
mon in women with endometriosis than in the general female population of the United States.?’
Endometriosis is also correlated with an increased risk of ovarian cancer and non-Hodgkin’s
lymphoma.?82°

DIAGNOSIS

Diagnosis of endometriosis is often difficult because the disease has various presentations.
Physical examination of a patient may reveal a fixed retroverted uterus, enlarged ovaries, and
nodules on the uterosacral ligaments. Transvaginal sonography is often utilized to access large
ovarian, intestinal, or bladder endometriomas. It is less accurate for rectovaginal, vaginal, or
uterosacral lesions. CA-125 is a blood test that can indicate the presence of endometriosis,
although the test is not utilized often for diagnostic purposes because of its low sensitivity.
Laparoscopy with biopsy provides a definitive diagnosis (see the box above entitled “Proce-
dures for Diagnosing Endometriosis™).
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Figure 12-1. Walnuts.

CONVENTIONAL TREATMENT

Conventional medical treatment focuses on reducing estrogen stimulation, managing pain, and
preserving fertility. At the time of laparoscopic diagnosis, treatment often begins as visible
lesions are removed or destroyed. Hormone therapy is commonly utilized because endometrial
tissue responds to hormone stimulation. Estrogen has been shown to increase aberrant endo-
metrial lesions, while progesterone and androgens may decrease implant size. Hormone
modulation does not cure endometriosis and the disease often returns upon discontinuation of

pharmaceutical therapy.?

PHARMACOLOGY

Non-steroidal anti-inflammatory drugs (NSAIDs) are
commonly prescribed to manage pelvic pain. Pros-
taglandins are responsible for much of the pain asso-
ciated with endometriosis; because NSAIDs inhibit
prostaglandin synthesis, they often reduce pain. Hor-
mones typically used in treatment are danazol, a weak
androgen that decreases follicle-stimulating hormone
(FSH) and luteinizing hormone (LH) secreted from the
pituitary gland, thereby inhibiting ovulation and men-
struation; oral contraceptives; progestins; and gona-
dotropin-releasing hormone agonists (GnRH agonists)
thatsuppress FSHand LHand inhibitovulation. Studies
have demonstrated reduction of symptoms in 67%
or more individuals on oral contraceptive treatment
(see the box on page 149 entitled “Pharmacologic In-
terventions for Treating Endometriosis™).*

Figure 12-2. Sunflower.
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Figure 12-3. Turnip.

NUTRIENT AND HERBAL
INTERVENTIONS

Fatty-Acid Supplements

Supplementation with eicosapentaenoic acid (EPA),
docosahexaenoic acid (DHA), alpha-linolenic acid
(ALA), and gamma-linolenic acid (GLA) can reduce
inflammation. The omega-3 fatty acids EPA and DHA
compete with arachidonic acid (AA) in the lipo- and
cyclo-oxygenase pathways and, therefore, decrease
levels of inflammatory eicosanoids.3~® Studies have
demonstrated that fish oils high in DHA and EPA re-
duce the production of pro-inflammatory cytokines,
such as IL-1, IL-2, and TNF. These fish oils also can
suppress B- and T-lymphocyte synthesis and decrease
antibody production.34=3

GLA, an omega-6 fatty acid found in borage (Bor-
ago officinalis) seed oil, evening primrose (Oenothera
biennis) oil, and black currant (Ribes nigrum) oil, is
metabolized in the body to the anti-inflammatory series
1 prostaglandins and inhibits AA from forming pro-

inflammatory leukotrienes.®® Linoleic acid (LA) is an omega-6 fatty acid that is the precursor
to GLA and can be used to stimulate the anti-inflammatory pathway. LA is commonly found in
the oils of corn, safflowers, sesame, soybeans, sunflowers, walnuts, grape seeds, and wheat

germ. ALA is an omega-3 fatty acid
found in flax (Linum usitatissimum),
rapeseed (Brassica napus), and soy
(Glycine soja) beans as well as in
walnuts, pumpkin seeds, and perilla
seeds and is a precursor to EPA. The
enzyme delta-6-desaturase converts
LA and ALA to GLA and EPA and
requires magnesium, vitamin Bg, and
zinc as cofactors. Often, clinical failure
of essential fatty acid (EFA) inter-
vention results from the inadequate
presence of these cofactors. Due to de-
creased conversion in some individ-
uals, taking EPA=DHA and GLA is
usually recommended.

Vitamin E

Lipoxygenase catalyzes the conversion
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Figure 12-4. Corn.

of AA to leukotrienes, which are potent inflammatory

mediators. Vitamin E alters the leukotriene and cyclo-oxygenase pathway by inhibiting pro-
inflammatory prostaglandin E2 and leukotriene B4 formation. Gamma-Tocopherol, the most
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Pharmacologic Interventions for Treating Endometriosis

Non-steroidal anti-inflammatory drugs Progestins
Danazol Gonadotropin-releasing hormone
Oral contraceptives agonists

common form of vitamin E in American diets, decreases TNF-alpha, which is elevated in
women with endometriosis.®® Studies also indicate that vitamin E succinate and vitamin A
protect tissues against damage from dioxin exposure.*®*! It is important to keep in mind,
however, that high-dose vitamin E therapy may have antiplatelet aggregating effect, which
thins the blood and increases the likelihood of hemorrhage, independently or in conjunction
with anticoagulant and antithrombotic pharmaceutical drugs.**

Vitamin C

Vitamin C increases T-lymphocyte activity, phagocyte function, leukocyte mobility, and in-
terferon production. Studies have shown abnormal phagocytes, antibodies, and cytokines in
women with endometriosis, so vitamin C may be therapeutically useful. Because it is an
antioxidant, vitamin C can protect cells from reactive oxygen species known to cause tissue
damage and disease. This protective effect may also prevent tissue damage from dioxin and
PCBs. Women with high estrogen levels, oral contraceptive users, and nicotine users will have
increased vitamin C excretion and measurably lower plasma levels, and these women might
require higher levels of supplementation.*>*®

Beta-Carotene

Beta-carotene has been shown to prevent lipid peroxidation and reduce free-radical DNA
damage.***° Beta-carotene can also increase the function of NK cells.*® Carotenoids provide
approximately 50% of the vitamin A in the American diet, and studies have shown that vitamin
A has protective effects against dioxin-induced tissue damage.***” Supplementation with
mixed carotenoids is generally recommended.

Milk Thistle

Silymarin, the main active constituent in milk thistle (Silybum marianum), has been shown to
reduce TNF cytotoxic and pro-inflammatory functions.*® Constituents of milk thistle inhibit
lipid peroxidation and are antioxidants and free-radical scavengers.*® Silymarin also prevents
toxin penetration into liver cells and may be able to decrease toxic metabolite formation in the
liver. In addition, estrogen clearance may be increased as a result of silymarin inhibition of
beta-glucuronidase.>®

Crampbark and Black Haw

Crampbark (Viburnum opulus) and black haw (Viburnum prunifolium) are antispasmodics.
Scopoletin and viopudial are two constituents that, because of their antispasmodic action on
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smooth muscle, can decrease menstrual cramps and other muscle spasms. In addition, the
scopoletin in black haw has been shown to relax the uterus.>* Animal studies have shown that
viopudial in crampbark has cholinergic activity that can decrease blood pressure, heart rate,
and myocardial contractility.>

Black Cohosh

Constituents of black cohosh (Cimicifuga racemosa) are anti-inflammatory and have estrogen-
like activity.>** Animal studies suggest that black cohosh suppresses pituitary secretion of
LH. Studies indicate that the herb may be a selective estrogen receptor-modulator that has
estrogenic effects on some tissues and antiestrogenic effects on other tissues.>®> New data
suggest that black cohosh does not bind estrogen receptors, stimulate the growth of estrogen-
dependent tumors, or up-regulate estrogen-dependent genes.>®

Natural Progesterone

Progesterone is commonly prescribed to treat menopausal symptoms, abnormal uterine
bleeding, premenstrual syndrome, endometrial hyperplasia, and infertility. Progesterone cau-
ses uterine smooth-muscle relaxation.>” Low levels of progesterone can cause a relative es-
trogen excess; excessive estrogen is implicated in endometriosis. Thus, a clinical trial of
progesterone therapy in conjunction with immunologic and inflammatory modulation of the
internal biochemical milieu appears to be a rational approach to treating endometriosis.

Chaste tree

Chaste tree (Vitex agnus castus) may provide some benefit in women with endometriosis,
although direct evidence is lacking. Studies show that it alleviates many symptoms associated

Table 12-1. Natural Interventions for Endometriosis

Interventions

Doses

Eicosapentaenoic acid
Docosahexaenoic acid
a-linolenic acid

g-linolenic acid

Vitamin E (mixed tocopherols)
Vitamin C

b-carotene

Milk thistle (Silybum marianum)

Crampbark (Viburnum opulus); black
haw (Viburnum prunifolium)
Black cohosh (Cimicifuga racemosa)

Natural progesterone

1-3 g per day

1-3 g per day

1.2-2 g per day

900-1,500 mg per day

400-800 IU per day

1-3 g per day

25,000-50,000 U per day

420 mg per day, standardized
to 70%-80% silymarin

5-10 mL, 3 times per day

40-80 mg, 2 times per day, providing
4-8 mg triterpene glycosides

1=8 to 1=4 tsp topically, 2 times per day,
on days 15-28 of the menstrual cycle

IU  international units.
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with premenstrual syndrome, such as irritability, mood alteration, anger, headache, and breast
fullness.>®

Adaptogenic Herbs

Numerous botanicals are used to moderate the stress response and may provide benefit in these
women. Adaptogenic herbs are those that are believed to normalize cortisol and adrenal
function. These include Rhodiola rosea, Withania somnifera (Ashwagandha), Eleutherococcus
senticosus (Siberian Ginseng), Panax ginseng, and Glycyrrhiza glabra (Licorice). (See Chapter
1 on adrenal fatigue.)

DIETARY INTERVENTIONS

A well-nurtured body is a more resilient one. A healthy diet and stress reduction can help
alleviate not only the symptoms but also the imbalances that underlie endometriosis. Diets high
in fruits and vegetables provide the vitamins and flavonoids required to decrease inflammation
and oxidation. Nutritional status affects the immune response, inflammation, and hormone
regulation. Studies have demonstrated that dietary vitamins and minerals protect patients
against immune suppression caused by dioxin exposure and that dietary fiber promotes fecal
excretion of dioxin.>® The phytochemical indole-3-carbinol found in cruciferous vegetables,
such as kale, turnips, broccoli, cauliflower, cabbage, collard greens, and mustard greens, may
prove to be clinically useful for treating endometriosis because this phytochemical modulates
estrogen levels. Liver function can be improved by increasing intake of artichokes, burdock
root, beets, dandelion greens, lemons, carrots, onions, and garlic. Diets high in EFAs and low in
dairy products and red meat decrease AA and thus act as inflammatory mediators. GLA is
found in black currant seed, borage oil, and evening primrose oils. EPA and DHA are found in
fatty fish including herring, salmon, cod, mackerel, sardines, trout, and kipper. Studies suggest
a correlation between endometriosis and caffeine consumption; caffeine should therefore be
strictly avoided.®® In addition, alcohol should be limited because of its potential estrogenic
effects and depletion of B vitamins.

CONCLUSIONS

Endometriosis can be treated with a variety of herbs, supplements, and dietary interventions,
thus reducing or eliminating the need for conventional pharmaceutical treatments. As with any
intervention, the approach to each patient needs to be individualized, taking into account each
patient’s body chemistry and needs.
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ALTERNATIVE AND COMPLEMENTARY
APPROACHES TO TREATING COMMON
OCULAR DISORDERS

Cataracts, Glaucoma, Retinopathy,
and Macular Degeneration

It has been said that the eye is the “window” to a person’s soul. For the physician, the eye is a
window to a person’s body. The eye provides a direct view of blood vessels and nerves and can
reflect the state of a person’s overall health. The eye can also be affected by conditions within
the body. This chapter examines four common eye disorders—cataracts, glaucoma, diabetic
retinopathy, and macular degeneration—and discusses alternative and complementary medi-
cine (ACM) approaches to treating these disorders. The etiologies and clinical presentation for
each disorder are described and then popular ACM interventions are outlined.

CATARACTS: DESCRIPTION AND ETIOLOGY

Cataracts, the clouding and opacification of the crystalline lenses of the eyes,* are the leading
cause of decreased vision and blindness in the United States. It is estimated that 20.5 million
(17.2%) Americans older than 40 years have cataracts in either eye. Women are almost 40%
more likely to develop cataracts than men. The total number of persons who have cataracts is
estimated to rise to 30.1 million by 2020.? Cataract surgery is the most prevalent procedure
performed on patients over 65, with an estimated 1.3 million operations a year at an annual
cost of approximately $3 billion.* With such a heavy burden on U.S. health care dollars, there
is a great deal of interest in defining and describing the causes for lens dysfunction. The
etiologies of cataracts are predominately developmental (congenital and disease-related),
degenerative (senile, traumatic, drug-related [iatrogenic] and exposure to causative sub-
stances), and inflammatory.! Because cataracts can be acquired, ophthalmologists and research
scientists believe that many people, if they live long enough, will develop clinical symptoms of
cataracts.®> The disorder occurs more frequently in patients who smoke, have uncontrolled
diabetes that can lead to glycosylation and lens damage, or are exposed to excessive unfiltered
sunlight. All of these factors create oxidative-related damage. Early research has shown that
oxidative injury to the eye lens appears to be a major causative factor in the development of
degenerative cataracts in human and animal study models.** Signs and symptoms of cataracts
include blurring vision; a gradual, painless loss of vision; subjective myopia; “halo vision”
during night driving; altered color perception; cloudiness of the lens; and an absent or ab-
normal red reflex and a “dark defect”; which are determined via opthalmoscopic exami-
nation.® (See Table 13-1 on page 156.)
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Table 13-1. Quick Reference to Common Signs and Symptoms of Cataracts or Glaucoma

BV VL HV EP M S RR
Cataracts X X X X
Glaucoma X X X X X

BV  blurred vision, VL  vision loss, HV  halo vision, EP  eye pain, M mydriasis;
S scotoma, RR  absent red reflex.

PREVENTION OF CATARACTS: THE BEST INTERVENTION

When addressing cataracts, the role of primary care physicians must be focused on prevention.
This can be clinically accomplished with minor dietary and lifestyle modifications. Reducing
the oxidative burden on the ocular structures can have lasting effects on the function of the lens
and its ability to interact with the neurologic aspects of vision. Prevention includes the use of
proper eye protection to filter the harmful effects of ultraviolet-B light.” Consumption of a diet
replete with antioxidant-rich fruits and vegetables is also important. In fact, The Nurses’ Health
Study revealed that regular consumption of spinach and kale was moderately protective against
cataracts in women, and the Health Professionals Follow-Up Study revealed that spinach and
broccoli decreased the risk of cataract development in men.2® Annual eye examinations are
also vital for patients who are in high-risk categories for developing ocular disease.

Some studies reveal that eating more foods rich in vitamin
A and beta-carotene, or the judicious use of vitamin A,
lowers the risk of cataract development.

Patients with low blood levels of antioxidants and who eat few antioxidant-rich fruits and
vegetables are excellent candidates for nutraceutical supplementation (e.g., lutein; beta-caro-
tene; vitamins A, C, and E; selenium; the reduced form of glutathione; lipoic acid; etc.) to boost
these patients’ free-radical scavenging capabilities.'®*2

The major antioxidants in the lens of the eye are vitamin C*° and glutathione, a tripeptide
molecule composed of the amino acids cysteine, glutamic acid, and glycine. In its reduced
form, glutathione is the body’s most potent antioxidant.** Vitamin C is needed as a cofactor to
activate vitamin E,° which, in turn, amplifies the effects of glutathione. Vitamin E has been
shown to decrease the development of age-related cataracts in human and animal study
models.®*** The Vitamin E and Cataract Prevention Study (VECAT), a four-year, prospective,
randomized, controlled trial of vitamin E versus placebo for the prevention of cataract de-
velopment in healthy volunteers, tested subjects ages 55-80.* The researchers found a sta-
tistically significant relationship between prior use of vitamin E and a lowered incidence of
cataract in 1,111 participants (unpublished data). A statistically significant inverse relationship
was found between past vitamin E supplementation and the development of cortical cata-
racts.'® During aging, the levels of vitamin C in the eye lens decrease’?; however, taking
vitamin C prevents this decrease’’ and is linked to a lower risk of developing cataracts.®*° In
the Nurses’ Health Study, vitamin C supplementation for a period of 10 years or longer resulted
in a 77% lower incidence of early lens opacities and an 83% lower incidence of moderate lens
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opacities. However, the same study demonstrated no significant protection from vitamin C
supplementation of less than 10 years’ duration.™

Some studies reveal that eating more foods rich in vitamin A and beta-carotene, or the
judicious use of vitamin A, lowers the risk of cataract development.®° It is still not clear what
the exact role of carotenoids is in protecting the lens from opacification and oxidative damage.
Studies have shown that people who eat a lot of spinach, which is high in lutein, a nutrient
similar to beta-carotene, appear to be at a low risk for developing cataracts.?®

Additional protection has been achieved with vitamin B, (riboflavin) and vitamin B3 (nia-
cin), which are needed to protect against glutathione degradation. Vitamin B, deficiency has

Therapeutics for Eye Conditions

1. Vitamin C—At least 500-1,000 mg per day often recommended; however, much
greater dosages are not uncommon.

2. Vitamin E—400-800 international units (1U) per day for adults.

3. Vitamin A—10,000 IU, in divided doses, per day; for males and postmenopausal
women, up to 25,000 IU (7,500 mcg) of vitamin A per day considered safe; for
women who could become pregnant, the safest intake level is being reevaluated;
less than 10,000 1U (3,000 mcg) per day is widely accepted as safe.

4. Beta-carotene—Most common beta-carotene supplement intake is probably 25,000

IU (15 mg) per day, although some people take as much as 100,000 IU (60 mg) per

day.

Lutein—6 mg (with food to decrease gastric upset) per day for adults.

Quercetin—400 mg, 3—4 times per day.

Coenzyme Q10—20-150 mg per day, in divided doses.

Selenium—2100-200 mcg per day for adults.

Rutin—400-1,000 mg per day.

Alpha-lipoic acid—150 mg per day for glaucoma; 20-50 mg per day recommended

for general antioxidant protection.

11. Magnesium—250-350 mg per day for adults.

12. Bioflavonoids—1,000 mg of citrus bioflavonoids or 400 mg of quercetin, each 3

times per day.

13. Gingko—120-160 mg of Gingko biloba extract, standardized to contain 6% terpene

lactones and 24% flavone glycosides, 2—3 times per day.

14. Bilberry—in capsules or tablets standardized to provide 25 percent anthocyano-

sides, 240—-480 mg per day.

15. Coleus—2% forskoliin solutions applied topically.

16. Melatonin—200 mcg; however, doses from 1-3 mg, 2—-3 hours before bedtime have

shown efficacy.

LY xNo O

Table 13-2. Quick Reference to Therapeutics for Cataracts or Glaucoma

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Cataracts X X X X X X X X
Glaucoma X X X X X X X X X X
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been linked to cataracts in a number of studies.?? Older patients who take riboflavin and
niacin daily may be partially protected against cataract development.?? Quercitin, a molecule
belonging to the water-soluble bioflavonoids, has been shown to potentiate the vitamin C
activity?® as well as block enzymatic activity (aldose reductase) in the sorbitol pathway.?®
This influence on the polyol pathway could prove to be very significant in managing cataract-
related dysfunction in patients with diabetes who have altered sorbitol metabolism.

Numerous animal models have demonstrated efficacy of alpha-lipoic acid supplementation
against cataracts. Alpha-lipoic acid, a potent antioxidant, also regenerates endogenous anti-
oxidants, such as vitamin E, vitamin C, and glutathione. Studies show that oral lipoic acid
supplementation delayed development and progression of cataracts in rats with experimentally
induced diabetes.?* Another study treated newborn rats with buthionine sulfoximine to induce
cataract formation. Treatment with R- and racemic alpha-lipoate decreased cataract formation
from 100% buthionine sulfoximine to 55% with buthionine sulfoximine and R-alpha-lipoic
acid and to 40% with buthionine sulfoximine and rac-alpha-lipoic acid. Buthionine sulfox-
imine treatment decreased the lens antioxidants showing a decrease in glutathione by 45%,
ascorbate by 62%, and vitamin E by 23%, but were maintained at 84%-97% of control levels
when R-alpha-lipoic acid or rac-alpha-lipoic acid were administered with buthionine sulfox-
imine.?®

Although the benefits of rutin or other bioflavonoids for
people with glaucoma have been recognized,
they have not been investigated thoroughly.

BOTANICAL TREATMENTS FOR CATARACTS

Botanical agents that may be helpful for treating and managing cataracts include Vaccinium
myrtillus (bilberry), a close relative of blueberry, which is high in bioflavonoid complex
anthocyanosides.?® Anthocyanosides have been shown to protect both the lens and the retina
from oxidative damage. Bilberry also helps patients to adapt to bright light, but research on
effects on night vision have produced mixed results. Pulsatilla pratensis (pulsatilla) has his-
torically been used internally for the treatment of senile cataracts; however, careful attention
must be used when prescribing this toxic herb. Cineraria maritime (silver ragwort) has been
used in the form of eye drops for treating patients who are in the early stages of senile cataracts;
but, note that use of this herb is contraindicated for patients with glaucoma.?’

GLAUCOMA: DESCRIPTION AND ETIOLOGY

Glaucoma is the second leading cause of blindness in the United States. The term glaucoma
describes a group of eye conditions involving increased pressure within the intraocular mech-
anism. Glaucoma is characterized by a neuropathy of the optic nerve, usually the result of the
increased pressure within the eyeball. Closed-angle glaucoma occurs when the chamber angle
is narrowed or completely closed because of forward displacement of the final roll and root
of the iris. The closure obstructs the flow of aqueous humor and results in increased pressure.
Open-angle glaucoma results from increased resistance to the outward flow of aqueous humor.
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The changes in normal pressure accommodation can ultimately lead to blindness and account
for more than 150,000 cases per year. In many circumstances, the cause is unknown. In some
cases, however, glaucoma is caused by an underlying pathologic condition that must be ar-
rested. Therefore, it is important for people with glaucoma to be diagnosed by, and to remain
under the care of, an ophthalmologist. Regular eye examinations are especially important for
patients with high-risk profiles. These include patients with familial histories of the disorder,
African-American patients (who have a four to six times higher incidence of glaucoma),
patients with long-term metabolic disorders (e.g., diabetes mellitus, thyroid-hormone dysre-
gulation), patients who take high-dose oral corticosteroids for prolonged periods of time,
patients with food sensitivities or allergies,?® or patients who are more than 40 years old.*

With regard to clinical signs and symptomes, it is important to note that acute-angle closure
glaucoma is painful while chronic open-angle glaucoma (COAG) is not. Thus, the presence or
absence of pain is not always a clear indicator of whether a patient has glaucoma or not.® Other
indicators include a frequent need to change prescriptions for glasses or contact lenses, im-
paired adaptation to dark environments, seeing halos around lights, mild headaches, or un-
defined visual disturbances. In addition, COAG may be totally asymptomatic and may require
a work-up with intraocular pressure measurement, slit-lamp examination, visual fields as-
sessment, and gonioscopy. Fundoscopic examination may reveal an enlarged cup size within
the optic disc. If glaucoma is suspected, or if a patient is at a high risk for developing glaucoma,
referral to an ophthalmologist for further evaluation is essential to gain a greater understanding
of the degree of ocular dysfunction.?®

NUTRITIONAL TREATMENTS FOR GLAUCOMA

The conventional approach to managing glaucoma includes a proper referral to an ophthal-
mologic surgeon for a thorough evaluation. When surgical intervention—an iridotomy—is
performed, the majority of patients will be totally cured and have no visual loss.*® However,
when surgery is performed, there are potential risks that must be weighed. Specific adjuvant
ACM modality management may include the use of nutrients and herbs to strengthen the
vasculature of the eye and provide antioxidant protection. Homeopathy may be effective for
acute pain relief. Regular aerobic exercise may also be helpful for treating the condition.3>3?
Dietary changes that may be influential in preventing the progression and occurrence of
glaucoma, as well as hastening recovery from iridotomy include reducing or eliminating
exposure to allergens that produce altered vascular permeability and increased intraocular
pressure. All known food allergens should be eliminated. In addition, it is important to reduce
foods that may dramatically alter blood glucose, such as simple sugars, high glycemic index
fruits, and refined foodstuffs. The diet should also provide foods rich in bioflavonoids and
carotenes, such as dark seasonal berries, dark leafy greens, and yellow=orange vegetables.
These foods will provide valuable micronutrients for ocular functioning.®*-°

Vitamin C is perhaps the most extensively researched ACM agent for treating glaucoma.
The vitamin has reduced elevated intraocular pressure significantly in numerous studies.*
These studies used at least several grams per day of vitamin C, but the intake varied widely.
ACM physicians who prescribe the vitamin for managing COAG vary widely in the amounts
they prescribe.®” Usually, physicians will advise patients to take oral doses of vitamin C equal
to “bowel tolerance.” Prescriptions ranging from approximately 5 to 20 or more g per day have
been shown to be effective for treating increased intraocular pressure. Of course, vitamin C
does not cure glaucoma and must be used continually to reduce ocular pressure.®
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Several botanical agents have been shown to be
helpful for managing glaucoma.

Rutin, a bioflavonoid with collagen-stabilizing effects, was historically used to reduce in-
traocular pressure in glaucoma.®® The amount used—20 mg, three times per day—was quite
moderate. In one study, 17 of 26 people showed clear improvement.®® Although the benefits of
rutin or other bioflavonoids for people with glaucoma have been recognized, they have not
been investigated thoroughly.

Intraocular pressure follows a very temporal variation, with the lowest pressure commonly
occurring in the early morning hours. Research has shown that intraocular pressure also
parallels fluctuations in cortisol levels, with high cortisol conferring higher intraocular pres-
sures. Diurnal variations in intraocular pressure are more pronounced in people with glaucoma,
leading scientists to believe that a connection exists between intraocular pressure levels and
other diurnal variants in the body. Because melatonin levels peak around 2 am, a time when
intraocular pressure is on a downward trend, researchers studied melatonin’s effect on intra-
ocular pressure.??4%4! | ess than 1 mg of melatonin has lowered pressure within the eyes of
healthy people,** but there is only a limited amount of research on the effects of melatonin on
people who have glaucoma.

Coenzyme Q10 has been shown to reduce significantly the deleterious influence of the beta-
blocker medication timolol, which is used to lower intraocular pressure.*? Additional anti-
oxidant activity may be generated by 150 mg of alpha-lipoic acid daily. Studies have revealed
improved visual function in people with either stage 1 or stage 2 glaucoma taking alpha-lipoic
acid daily for one to two months.*3

Epidemiologic and animal studies point to a possible protective effect of omega-3 fatty acids
against glaucoma. Both topical administration of prostaglandin E3 and D3 and intramuscular
injections of cod liver oil (which is high in omega-3 fatty acids) led to decreased intraocular
pressure in animal studies.**** Epidemiologic evidence has revealed a low prevalence of
chronic open-angle glaucoma among Inuits on a native diet high in omega-3 fatty acids.*® The
preliminary data from these investigative reports have led researchers to assume that essential
fatty acids may be potent tools for managing glaucoma and other ocular diseases. At this point,
more research is a reasonable next step.?

Glaucoma is not solely caused by increased intraocular pressure, being that approximately
20% of patients have normal intraocular pressure levels.®° It is in this subcategory of patients
that magnesium has been studied. One study examined whether magnesium might improve
vision in people with glaucoma by enhancing blood flow to the eyes (patients with normal
intraocular pressure in which optic-nerve damage is caused by vasospasm leading to a de-
creased blood supply to the optic nerve). In this trial, participants were given 245 mg of
magnesium per day. Improvement in vision was noted after four weeks, but the change did not
quite reach statistical significance.*®

BOTANICAL AGENTS FOR TREATING GLAUCOMA

Several botanical agents have been shown to be helpful for managing glaucoma. These include
Vaccinium myrtillus (limited research);*” Crataegus monogyna (hawthorn berries), especially
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with concurrent hypertension; and Ginkgo biloba (ginkgo),*®*° especially for compromised
circulation (mixed review data). Combine equal parts of ginkgo, hawthorn, bilberry, and
elderberry (Sambucus nigra) in a tincture to strengthen vascular tissues and improve circula-
tion.

Additional interest has been directed toward Coleus forskoliin. The triterpene forskoliin
from the plant stimulates the enzyme adenylate cyclase.>® Adenylate cyclase then stimulates
the ciliary epithelium to produce cyclic adenosine monophosphate (CAMP). This cascade then
leads toward reducing aqueous humor inflow and decreasing intraocular pressure. A clinical
study on the topical use of forskoliin has been promising in healthy human subjects, but use for
patients with glaucoma has historically been lacking. What is more, while oral standardized
extracts of Coleus forskoliin are known to raise CAMP, it is not clear if oral dosages have any
effect on CAMP levels in the eye. As such, more research is needed.

Regardless of the medical armamentarium enlisted to treat glaucoma, prevention of this is
critical. It is also important to consider altering the biochemical terrain toward regaining
homeostasis. There are promising preliminary data that support the use of vitamin C, mela-
tonin, alpha-lipoic acid, G. biloba, V. myrtillus, and topical forskoliin. However, many of these
studies have been performed on normal, healthy eyes and have yet to withstand the scrutiny of
research with patients who have glaucoma—the next vital step in developing therapeutics for
treating ocular disease.

DIABETIC RETINOPATHY: DESCRIPTION AND ETIOLOGY

Several conditions can cause damage to the retina of the eye, with long-term uncontrolled
diabetes mellitus and poorly managed hypertension being the two most frequent problems.
This book covers, specifically, diabetic retinopathy (DR). DR is an ocular abnormality that is
associated with poorly controlled diabetes and is defined by the presence of microaneurysms,
punctate hemorrhages, white and yellow exudates, flame hemorrhages, and neovascular vessel
growth.>! DR is the leading cause of blindness in patients with type 1 diabetes. The degree of
retinal damage is closely associated with the length (generally not less than 10 years) of the
disease process and the degree of glucose regulation and monitoring. There are numerous
mechanisms that have been proposed to explain the development of retinal changes in diabetes.
One of the causes of diabetic retinopathy is the development of glycosylated proteins (the
attachment of sugars to proteins in the presence of high blood glucose).>? Glycosylated proteins
lead to the development of oxidative free radicals, resulting in tissue damage and glutathione
depletion. Studies on laboratory-induced diabetes in dogs and rats have shown a deficiency of
glutathione in the retinas.>®> Human patients with diabetes who have retinopathy have higher
levels of an oxidative stress by-product called malondialdehyde compared to patients with

Table 13-3. Quick Reference to Common Signs and Symptoms of Diabetic Retinopathy
and Age-Related Macular Degeneration

BV VL HV EP M S RR
Diabetic retinopathy X X
Age-related macular degeneration X X X

BV  Dblurred vision, VL vision loss, HV halo vision, EP  eye pain, M mydriasis,
S scotoma, RR  absent red reflex.
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diabetes who do not have retinopathy and who have healthy sugar control.>* Glycosylated
proteins can be combined with lipids and become influenced and altered by free radicals; this
leads to the formation of advanced glycated end products (AGEs), which can be deposited in
blood vessels of the retina and contribute to neovascularization. Alternative and complimen-
tary medicine (ACM) research has been oriented toward the use of antioxidants to alter the
free-radical pathway and to reduce retinal damage.®® It is no wonder that the sentinel treatment
for DR is closely controlling blood-sugar levels. The Diabetes Control and Complications Trial
studied 1,439 patients with diabetes who used insulin and who had retinopathy. The effect of
standard insulin dosing (two daily injections) was compared to tighter control with frequent
glucose testing and injections throughout the day. During the first few months of the study,
tighter blood-sugar control appeared to worsen retinopathy more than the conventional ap-
proach; however, better glucose monitoring resulted in a significant decrease in long-term risk.

Study data indicated that patients who took a vitamin Bg
supplement seemed to have an absence
of retinal involvement.

PREVENTION AND TREATMENT OF DIABETIC RETINOPATHY

Preliminary evidence points to the influence of free-radical formation and the development and
progression of many forms of retinopathy.®® Antioxidant formulas have long been the frontline
defense in preventing and managing retinopathy. With properties that include free-radical
scavenging, preventing protein glycosylation, and decreasing capillary permeability and fra-
gility, it is no wonder that vitamin C is chief among these therapies.>’~®° Vitamin E, also a
potent intracellular antioxidant, is considered to be effective, at a level of 1,200 international
units (IU) per day or more, for preventing and treating similar conditions.®* Vitamins C and E
have been shown, in limited investigations, to be present in lower levels in patients with
diabetes compared to healthy controls.®%%* In addition, vitamin E has been shown to protect
people with very high cholesterol levels from developing retinopathy.®* A combination of 500
mcg of selenium, 800 IU of vitamin E, 10,000 IU of vitamin A, and 1,000 mg of vitamin C,
taken each day for several years, has reduced diabetic retinopathy in a single research study.®®
Additional research has yielded similar benefits from the administration of alpha-lipoic acid, a
powerful inhibitor of oxidative glycosylated proteins.®®

Researchers have found an increase in activity of the enzymatic diacylglycerol protein kinase
C (DAG-PKC) pathway in the retinas of animals with diabetes.®” This increased enzyme
activity appears to interfere with normal circulation to the retina. Vitamin E has been found to
normalize the activity of the DAG-PKC pathway, which leads to improved retinal blood flow.
Research has shown an additional possible mechanism for improved retinal blood flow via
supplementation with vitamin E because of its influence on decreasing platelet aggregation.®®
Low blood levels of magnesium, a nutrient that is vital to vascular health and integrity, have
been linked to DR.?®" In a study of 71 people with insulin-dependent diabetes, subjects were
divided into two groups, depending on the severity of their DR. All subjects had some degree
of magnesium deficiency. The subjects with the most severe DR had the most significant
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deficiency of the mineral.”® However, using magnesium supplementation to treat DR has not
been fully studied. In a preliminary analysis, a group of researchers proposed that vitamin Bg
supplementation could be used to prevent diabetic retinopathy.’* The researchers studied data
gathered over a period ranging from 8 months to 28 years. The data indicated that patients who
took a vitamin Bg supplement seemed to have an absence of retinal involvement. Bioflavonoids,
such as quercetin, hesperidin, and naringin, are known to be involved in sorbitol metabolism
and the additional development of oxygen free radicals. Thus, when treating patients with
diabetes, these bioflavonoids should be considered as a means of inhibiting the enzyme aldose
reductase.’? Although human studies have not been done using quercetin to treat retinopathy,
many natural-medicine doctors prescribe 400 mg of quercetin three times per day for patients
with diabetes.
Botanical medications that have been helpful for treating DR include:

Vaccinium myrtillus (bilberry), standardized to contain 25% anthocyanosides (a fla-
vonoid that stabilizes connective tissues’® and decreases capillary fragility’®), pro-
duces powerful antioxidant effects and appears to have a particular affinity for the
retina. Such an extract, when taken in doses between 80 and 160 mg, three times per
day, has benefited patients with DR.”

A standardized extract of Ginkgo biloba (ginkgo) has been shown to improve im-
paired color vision in people with DR.”® The extract was standardized to 24% gly-
cosides. In animal experimentation, ginkgo had significantly greater efficacy for
reducing DR after two months compared to animals that were given a placebo. The
effect was attributed to this herb’s antioxidant effects.”” Most often, 60 mg of an
extract is taken two to four times per day.

Improving blood flow, normalizing blood-sugar levels, and correcting for underlying met-
abolic disturbances appears to be the main therapy for retinal pathology. Considerable evi-
dence points to the benefits of potent antioxidant supplements. Vitamin E is the major choice at
this time. However, like many other popular ACM modalities, extensive prospective clinical
studies have not been conducted. The future seems bright indeed for patients with DR as more
research emphasis is pushed toward ACM studies on treating this condition.

MACULAR DEGENERATION: DESCRIPTION AND ETIOLOGY

Macular degeneration (MD), a group of diseases associated with loss of the central vision
portion of ocular activity, is marked by damage to the pigment and neural and vascular layers
of the macula. The leading cause of blindness among Caucasian Americans is age-related MD,

Table 13-4. Quick Reference to Therapeutics for Diabetic Retinopathy and Age-Related
Macular Degeneration

1 5 8 9 10 11 12 13 14 15 16

Diabetic retinopathy X
Age-related X
macular degeneration

6 7
X X X X
X X X X

XX | w
XX | >

2
X
X X

See p. 157 for more information on numbers in this table.
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accounting for 54% of all blindness in the United States, and more than 1 in 10 Caucasian
Americans over age 80 has vision loss from age-related MD.”® Macular degeneration, also
called age-related macular degeneration (ARMD), is a painless, degenerative eye disease.
Because the macula is the primary site affected by this condition, central visual acuity is
affected while peripheral vision may be completely spared. There are two forms of ARMD: (1)
Nonexudative or dry ARMD involves the accumulation of drusen (debris deposits) between the
pigment epithelium and the underlying basement membrane (Bruch’s membrane); (2) the
exudative or wet form involves neovascularization in response to the degenerative changes.”
ARMD is the leading cause of legal blindness in the United States in persons over 55. This
condition affects more than 10 million Americans, and this number will increase as the baby
boomers age. Although the etiology of macular degeneration is not fully understood, evidence
from animal studies indicates free-radical damage from light exposure as a potential contrib-
uting factor.?® The photoreceptors of the eye are high in polyunsaturated fatty acids, partic-
ularly docosahexaenoic acid (DHA). DHA is readily oxidized in the oxygen-rich environment
of the retina.8%8* Several of the known risk factors for ARMD, including cigarette smoking and
sunlight exposure, appear to be at least partially related to oxidative stress.

Bilberry has also been shown to strengthen capillaries and
reduce hemorrhaging in the retina.

PREVENTION AND TREATMENT OF AGE-RELATED
MACULAR DEGENERATION

Sunlight triggers oxidative damage in the eye that, in turn, can cause ARMD.®? Animals that
were given antioxidants, which protect tissues against oxidative damage, have had a lower risk
of developing this vision problem.®® People with high blood levels of antioxidants also have a
lower risk.2* Those with the highest levels of the antioxidants selenium, vitamin C, and vitamin
E may have a 70% lower risk of developing ARMD.2® People who eat diets that are rich in
beta-carotene, another antioxidant, also appear to be at a lower risk for developing ARMD.8¢
As such, many people who want to lower their risk for macular degeneration take antioxidants.
Reasonable adult levels include 200 mcg of selenium, 1,000 mg of vitamin C, 400 IU of
vitamin E, and 25,000 IU of natural beta-carotene per day. The carotenoids lutein and zeax-
anthin are antioxidants much like beta-carotene. These carotenoids, which are found in high
concentrations in spinach and kale, concentrate in the part of the retina where ARMD strikes.
The macula acquires its yellow appearance from the accumulation of carotenoid pigments.
Lutein is found in higher concentrations outside of the fovea while zeaxanthin concentrates
closer to the fovea.®° Research has shown that carotenoids act to protect the retina from damage
caused by sunlight.®” People who eat spinach and kale have a lower risk of developing ARMD,
although blood levels of lutein have not been correlated with a risk of macular degeneration.®®

Two important enzymes needed for vision in the retina require zinc (an outstanding ally in
free-radical defense). Double-blinded research, using 80 mg of zinc versus placebo for two
years, found that zinc prevented 42% of vision loss in subjects with ARMD.® Additional
research did not, however, confirm the data generated from this earlier study.go Active bio-
flavonoid compounds (anthocyanosides) in bilberry act as antioxidants in the retina. This
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makes the herb a potential preventive measure against macular degeneration.®® Bilberry has
also been shown to strengthen capillaries and reduce hemorrhaging in the retina.®? Many
people take 240-480 mg per day of bilberry extract in capsules or tablets standardized to 25%
anthocyanosides. Additional research has shown promise for the antioxidant effects of gingko
for preventing or treating macular disorders.>® Promising preliminary research points toward
the profound effect that vitamin and nutrient antioxidants have on macular function. Once
again, the future of therapies relies strongly on preventive medical measures. Counseling
patients regarding reducing exposure to oxidative damaging environments and activities, in-
creasing antioxidant-rich food sources, and increasing activities that influence blood flow to the
eye, will be the most potent therapeutics. However, in circumstances when treatment is needed,
sound scientific support is becoming available to justify treatment with nutrients and botanicals
including carotenoids, vitamins C and E, zinc, selenium, and ginkgo.
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ENHANCED FEMALE FERTILITY

Establishing Fertile Ground for Conception
and a Baby’s Health

Once a subject that was paid relatively little regard, the study of fertility has become in-
creasingly popular, as the wear and tear of modern living has altered fertility levels. Infertility
rates are increasing in the United States. According to the Centers for Disease Control and
Prevention 2002 data, approximately 12% of women between 15 and 44 (roughly 7.3 million
women) have impaired fertility; either a physical difficulty with getting pregnant or difficulty
carrying a baby to term. This is an approximate 2% increase from the levels seen in 1988 and
1995.1 According to the American Society of Reproductive Medicine, one in seven couples
have difficulty conceiving.?

As a human race we must ask the question, if our fertility is on the decline, is this a reflection of
the ecological and environmental consequence of our life and health in general? Environmentalists
and zoologists have long held that the inability of a species to reproduce is a direct reflection of that
species’ strength to endure external changes that stress, to the point of threatening, the propagation
of that species. Also, with the rise of autism, ADD, and numerous other early childhood conditions,
itis of paramount importance to view enhanced fertility as not only increasing conception, but also
the creation of a potentially stronger health future for the expectant child.

Infertility is generally defined as the inability to achieve pregnancy after one year of un-
protected intercourse. Women in their 20s are usually advised to seek medical consultation
after one year of attempting to conceive. Women in their 30s are recommended to seek advice
after six months without conception. Female age is considered more of a factor than age of the
male; thus if a woman is near or older than 35, she is advised to seek assistance sooner. Yet,
because male factors actually account for an estimated 40% of conception difficulties, the first
step in evaluating a couple who is having problems with conceiving is to determine which
partner is infertile.?

CAUSES OF FEMALE INFERTILITY

There are many reasons for female infertility, ranging from anatomical to hormonal to nutri-
tional. Complementary and alternative medicines can be helpful for addressing nearly all
conditions and causes; a select few of these are covered in this article. There are also many
confounding factors. Some of the better known causes of infertility include:

Ovulation problems—Ovulatory dysfunction may result from the aging process, anovu-
latory cycles, amenorrhea, luteal-phase defects, premature ovarian failure, polycystic
ovarian syndrome, and hyperprolactinemia. (See Chapter 29 on polycystic ovary syndrome.)
Tubal defects—Anatomical problems in the structure or function of the fallopian tubes
from past abdominal or pelvic surgery causing adhesions or past infections (pelvic
inflammatory disease) may prevent eggs from traveling through the tubes.
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Uterine growths—Growths, such as fibromas, myomas, and leiomyomas, may exist
inside the uterus and negatively affect implantation of the fertilized egg.
Endometriosis—Fragments of endometrial tissue may be carried upward through the
fallopian tubes and become implanted there and elsewhere in the pelvic area. En-
dometrial cysts may block passage of eggs through the tubes or become implanted

on the ovaries, preventing release of eggs. Endometriosis can affect fertility in a number
of other ways. (See Chapter 12 on endometriosis.)

Medication use—Several different types of medications have been reported to affect
female fertility; among these are hormones, antibiotics, antidepressants, pain-relieving
agents, and aspirin and ibuprofen when taken at midcycle.?

Other medical problems, such as inflammatory bowel disease, celiac sprue, epilepsy, thyroid
conditions, and diabetes may all adversely affect a woman’s state of fertility.* In sum, fertility
problems are attributable to either mechanical factors, such as endometriosis and adhesions, or
ovulatory dysfunction or failure.

Although there are many documented causes for infertility, unexplained infertility affects
many women. Many women, after having adequate medical examination for themselves and
their partners, are still unable to conceive although both members of the couple appear to be in
normal health. Women, in particular, are susceptible to more influences that affect fertility than
men; women typically produce one egg per month, and the entire menstrual cycle is governed
by strict hormonal events. In addition, female reproductive organs are more complex than those
of males; thus women are more vulnerable to anatomic and physiologic factors that could
reduce fertility. Therefore, when attempting to discern the cause of female infertility, multiple
factors should be taken into account.

TREATMENTS
The treatments discussed in Table 14-1 are supports that assist a woman’s body to attain a state

of highest fertility. When provided with adequate nutritional and environmental support, the
body can achieve a state of excellent health, thus, enhancing fertility. Until then, patients who

Table 14-1. Nutritional Supplements for Enhancing Female Fertility

Supplements Comments

B vitamins 1 B-complex capsule=day containing at least
800-1,000 mcg of folic acid and 25-50 mg of vitamin Bg;
may increase to 2 capsules if patient is taking pharmaceutical
medications; use to address high-stress lifestyle or inadequate
diet; particularly women who have taken oral contraceptives

Iron 18 mg=day, preconceptually; 27 mg=day while pregnant
Vitamin C 500-1,000 mg=per day
Multivitamin=mineral Choose a high-quality supplement;

supplement? doses range from 2-6 capsules=day

 The majority of prenatal multivitamin=mineral supplements contain sufficient iron; extra supplementation
with iron is contraindicated.
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have difficulty in conceiving are advised to take as many steps toward health as necessary to
prepare their bodies for reproduction.

NUTRITIONAL AND LIFESTYLE FACTORS

A number of strategies can be used to address certain female health conditions. Incorporation
of all factors is important for achieving overall reproductive health, regardless of the diagnostic
“label” a patient has been given. In particular, females will need to work on a variety of factors
to optimize their fertility. It is also important that women who wish to use nutraceutical and
botanical regimens be strongly advised to work closely with a physician as some supplements
taken to improve fertility may alter the fetal environment.

Dietary Deficiencies

Regardless of research studies on the benefits of specific supplements for enhancing fertility,
there is no substitute for a healthy diet. The foundation of good health has always been the proper
care and feeding of the human body. Diet, in both women and men, has a profound effect on
fertility; what is (and what is not) put into the body can affect the multiple things that must go
right for conception to occur (or not occur). Interestingly, the human body almost seems to have a
built-in mechanism to prevent conception to the degree a person is undernourished or over-
stressed. Certainly, pregnancy occurs often in undernourished individuals, yet, this tendency is
thought-provoking at the very least. Indeed, food is the best medicine and avoiding contaminated
food is equally as important as proper diet and nutrition. Consumption of therapeutic foods and
correctly prescribed supplements can help offset less-controllable environmental factors.

Environmental Contaminants

Increasing evidence relates the effects of environmental exposure to chemicals, radiation, and
infections on germ cells, fertilized eggs, and on hormonal balance to implantation and devel-
opment.” Passive environmental exposures to pollutants are common, from workplace chemicals,
to products in the air from manufacturing facilities, to urban water supplies with supposedly
“acceptable” levels of contaminants. Environmental chemicals that affect fertility are also in most

Fertility-Promoting Lifestyle Factors

What to Tell Your Patients
Help your patients improve their fertility by advising them to:

Maintain an optimal diet, including varied sources of nutrition.

Avoid environmental chemicals at work, home, and in food sources.

Do not microwave in or with any plastic.

Avoid parabens and methylparabens in makeup and hygiene items.

Eliminate or avoid caffeine prior to conception.

Avoid drastic weight loss and dieting at least six months prior to conception, because
fat loss causes mobilization of stored toxins within fat cells.
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commercially prepared food, if not foods from organic farms or derived from similar production
means. Secondhand cigarette smoke presents a problem due to cadmium, a toxic metal in smoke,
which is absorbed in the body and is known to have negative effects on fertility, as well as other
components of cigarette smoke.® Itis easy to become overwhelmed by the numerous ways in which
the world has become increasingly nonconducive to optimal fertility levels; patients must be
trained to be diligent in protecting themselves without becoming overwhelmed.

Alcohol

Research has proven that alcohol affects the fertility of women and men adversely and that
fertility can be improved when alcohol is eliminated from the diet.” The strong link between
alcohol consumption by a pregnant mother and the incidence of fetal-alcohol syndrome pro-
vides strong evidence for alcohol avoidance during pregnancy; furthermore, research now
points to the importance of avoiding alcohol prenatally as well to boost fertility.®

Caffeine

Caffeine, while not the most detrimental of dietary incursions, does apparently have a rather
negative effect on fertility. In fact, there is strong evidence that avoidance of caffeine is
important for women who are trying to conceive. One study indicated that consumption of
more than two cups of coffee per day may lead to adverse effects on fertility, especially among
women with fallopian-tube disease and endometriosis.” Other studies have shown evidence
associating caffeine consumption with delayed conception. Women who consumed greater
than 300 mg of caffeine per day had a 27% lower chance of achieving conception while woman
who consumed less than 300 mg per day of caffeine had a 10% lower chance of conception
compared to women who consumed no caffeine.’® Studies have also shown a decreased
incidence of miscarriage in women who avoid caffeine during pregnancy. Sources of caffeine
other than coffee include green and black tea, soft drinks, cocoa, chocolate, and some over-the-
counter medicines. Elimination of caffeine, while the research is not conclusive, may help a
couple improve their chances for successful conception.

Dieting for Weight Loss

Dieting, adhering to a calorically stringent diet, may be detrimental to fertility in two ways:

1. Dramatic weight loss, especially when accompanied by excessive physical activity,
can predispose women to amenorrhea. Although body weight and composition (fat
versus muscle) are considered important for maintaining regular menstrual cycles, no
single determinant of regularity is known at this time. Severe malnutrition, which can
occur at times of intense caloric restriction, is known to result in amenorrhea and
anovulation, among other ill effects.

2. Weight loss through less-drastic means that achieves a loss of 30% or more of body
fat can also lead to menstrual irregularities and then amenorrhea.*! Patients who have
participated in weight-loss programs aggressively may find it easier to become
pregnant once some weight is gained back; individuals vary widely in this respect.

Rapid weight loss is known to lower progesterone levels, slow follicular growth, and inhibit the
luteinzing hormone surge, thus inhibiting ovulation.*? In addition, less-intense weight loss may
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also depress hormone levels to an extent that an insufficiently sized corpus luteum fails to
sustain an early pregnancy. Another reason for avoiding dramatic weight loss and dieting is
possibility of increased exposure to chemicals that have been previously stored in fatty tissue.
As bioaccumulators, humans and other animals at the top of the food chain store certain
chemicals in various tissue compartments in the body. Fat tissue is one of the main repositories
of many different chemicals. By sequestering these chemicals in fatty tissue rather than storing
them in more metabolically active tissue, the body is relatively protected from these chemicals.

Several studies in the literature document the biological plausibility of chemicals stored in
adipose tissue creating various potential health risks.*** Rapid weight loss creates the po-
tential for increased exposure as the chemicals that are released from adipose cells are allowed
to circulate throughout the body; this may affect other organ systems. Approximately six
months is a safe period of time for patients to avoid rapid weight loss prior to conception, or
attempts to conceive. Although this recommendation is not solidly backed by research, it is a
minimal step that women who are trying to conceive may take to enhance their chances of
success.

SUPPLEMENTS

Vitamin C, B-complex vitamins, and iron all can help assist women to conceive as shown by a
number of studies.

B Vitamins

The grouping of B vitamins, as a whole, has multiple uses for health and medicine throughout
the human body. Adequate supplementation with these vitamins may ensure fertility and
healthy pregnancy in a number of ways. Folic acid is well-known as a necessary nutrient for
preventing neural-tube defects in fetuses. The vitamin can also be used to maintain proper
cervix health by preventing cellular oxidative damage. Folic acid acts as a chemopreventive
agent that interferes with the activity of human papilloma virus infection (a leading cause of
abnormalities that are revealed by Papanicolaou [PAP] smears) and of cervical cancer.’ B-
vitamin deficits may be relatively common today as a result of certain medications such as oral
contraceptives, or lifestyle factors including inadequate intake of vegetables and fruits. In fact,
studies indicate that oral contraceptives deplete vitamin B,, vitamin Bg, vitamin B1,, and folic
acid.®*8 Inadequate B-vitamin levels may predispose a person to depression, carpal tunnel
syndrome, and most importantly, altered hormone levels.*® (See Chapter 38 on nutrient de-
pletion caused by pharmaceuticals.) Furthermore, it is interesting to note the therapeutic ability
of vitamin Bg and folic acid to prevent and treat morning sickness; it appears that women who
ingest inadequate amounts of these vitamins tend to experience more illness during the course
of pregnancy.

Vitamin C

Known for its multiple health effects, vitamin C has been shown to assist certain populations of
women to achieve pregnancy. An older study showed that women taking a fertility agent
(clomiphene) with no results were then able to have a menstrual period and ovulate following
400 mg of vitamin C supplementation.?® Another study, using laboratory animals as models,
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showed that animals who were given vitamins C and E experienced a decrease in age-related
reduction in their ovulation rates; that is, the animals were able to ovulate more frequently
when given the supplements compared to other animals of similar age who were not given the
supplements.?* Although direct implications for human fertility cannot be assumed on the basis
of this study, it does suggest implications for age-associated infertility in humans.

Natural medicine approaches further increase
the opportunity to treat each woman as an individual to
address her specific cause of infertility.

Iron

Iron, which is important for erythropoiesis, may prove to be an important preconception
nutrient for women who are trying to conceive. One report noted that women with lower levels
of iron could improve their fertility by taking iron supplements.?> Women with insufficient
amounts of iron will not be able to respond to the high demand for this nutrient once conception
has been achieved. It is important to note that, prior to taking iron, women should be tested to
determine the actual (ferritin) and apparent (complete blood count) levels of iron in their
bodies. It is also important to be aware if a woman is taking a multivitamin=mineral supple-
ment because many of these contain required amounts of iron and additional supplementation
may be contraindicated.

Multivitamins=Minerals

Prenatal vitamins, as their name suggests, should be taken during pregnancy and prior to it.
Multivitamin=mineral supplements promote general health and supply the body with the nutri-
ents it needs as well as those needed for a new, developing life. A study that evaluated multi-
vitamin supplementation during a 28-day preconception period demonstrated a significantly
increased rate of conceptions among women who took a test supplement preconceptually
compared to women who took a placebo during the same time period; this difference was a 5%
decreased time to achieve conception for the women who took the test supplement.?® In addition,
the same research team noted a significantly higher occurrence of multiple births among the
women in the supplement-treated group compared to women in the placebo group as well as the
entire population from which the study groups were taken.?* Multivitamin supplementation
seems to increase chances for successful conception when taken during preconception. Supple-
mentation should begin 3 to 6 months prior to conception, if possible.

Progesterone

Abnormalities in progesterone levels are found in many women with infertility. In fact, studies
show that progesterone may be two times lower in women with repeated loss of pregnancy
compared to fertile women. Additionally, progesterone was 200 times higher in the endo-
metrium of fertile women compared to the women with difficulty maintaining a pregnancy.®
Natural progesterone supplementation, either intramuscularly or vaginally, is often used to
support luteal phase defects and infertility in women.?®
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Table 14-2. Selected Botanicals and Applications for Enhancing
Female Fertility®

Herbs or Preparations Use for Addressing
Puncture vine (Tribulus terrestris) Anovulatory cycles
Chasteberry (Vitex agnus-castus) Luteal-phase defects
Shakuyaku-Kanzo-To Elevated androgen levels
Zhibai Dihuang Presence of anti-zona

pellucida antibodies

#0Once a woman becomes pregnant, she should be warned to discontinue these botanical
medications

BOTANICAL MEDICINES AND FERTILITY

When utilizing herbal medicine to treat medical conditions, including infertility, it is important
to note that herbal medicine, when used in traditional practice, embodies the concept of natural
medicines. Herbal medicines are not necessarily meant to treat specific health problems di-
rectly but rather to support the body or organ systems to regain physiologic, functional control
over a body system that needs fine-tuning. Many herbal medicines can be used to help women
to become pregnant, based upon patients’ individual symptoms and designed to nourish each
patient’s body allowing it to be at its healthiest. (See Table 14-2 above.)

Puncture Vine

Puncture vine (Tribulus terrestris) is useful for helping the body produce productive ovulatory
cycles. A concentrated form of tribulus, standardized to 45% steroidal saponin content used in
a clinical study, assisted women in achieving ovulatory cycles when the test preparation was
administered at 250-500 mg, 3 times per day for over three months.?’

Chasteberry

Chasteberry (Vitex agnus-castus) appears to have prolactin-inhibiting effects, among others,
and has been used for women who are sterile as a result of secondary amenorrhea and luteal
insufficiency.?® The herb seems to normalize luteal-phase defects and may increase the chances
of becoming pregnant for women with relative progesterone deficiency. For women with
hyperprolactinemia, vitex was shown to suppress prolactin release, lengthen luteal phases, and
improve progesterone synthesis after three months of treatment.?® In another study, 120 women
with polymenorrhea, oligomenorrhea, and corpus luteum insufficiency were treated with a
standardized extract of vitex for six months. Sixty percent of these women had sought con-
ception assistance previously. During the study, the women’s progesterone levels were in-
creased from an average of 6.4 ng=mL to 9.3 ng=mL while 64% of the women’s cycles became
normalized and 29% of the women became pregnant.3® A combination herbal supplement
consisting of chasteberry, green tea, L-arginine, vitamins, and minerals was studied in women
with difficulty conceiving. The results showed significantly increased luteal-phase progester-
one and basal temperature, as well as increased pregnancy rates in the supplement group com-
pared to the controls.*
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Two Chinese Herbal Preparations

Shakuyaku-Kanzo-To, a Chinese botanical combination of extracts from Paeonae radix and
Glycyrrhizae radix, has been used to lower elevated testosterone levels in a number of set-
tings.>? When this preparation was given to subjects at a dose of 5-10 mg per day for two to
eight weeks, women with elevated circulating levels of androgens had significant lowering of
testosterone. Six of the seven subjects in this study began ovulating regularly, and two of them
were able to conceive.®® Zhibai Dihuang, another Chinese formula (comprised of the herbs
Anemarrhena, Phellondendron, and Rhemannia and given in pill form), has shown promise for
helping couples with antisperm and=or anti-zona pellucida antibodies. Infertile couples were
treated with this formula; following treatment antibody conversion to negative was at 81.3%
of the infertile couple subjects in the study.®* Moreover, in the one to nine months following
the study, all eight previously immunologically infertile couples were able to conceive, and the
women’s antibody status remained negative throughout their pregnancies.

CONCLUSIONS

Nutrients and botanical medicines offer an opportunity to treat each woman as an individual to
address her specific cause of infertility. This approach serves patients best, especially when
dealing with multiple confounders, such as those that occur in infertility. Lifestyle factors are
“fertile ground” for addressing numerous causes of infertility. One can examine each woman’s
diet, place of work, home environment, and other lifestyle choices to give her options for
achieving adequate nutrition. A balanced and varied diet is essential and optimal amounts of
the key supplements are also important for helping women achieve conception. This is vital
in addition to examining other avenues for addressing infertility fully to help woman prepare
their bodies for the miracle of conception. Also, it is important to note that conception is not the
end, it is the beginning of the nine-month journey of nourishing a new life. Thus, improving
overall health is crucial for optimizing proper development of the fetus and for the health of
the infant.
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NATURAL WAYS TO ENHANCE MALE FERTILITY

Fertility, in one sense, is the barometer of a person’s overall health, all things being equal. In
order to conceive, a person must have a certain level of fertility that requires a sufficiently
healthy body to maintain, whether a person is male or female. Fertility can be fleeting as well; it
has been estimated that nearly 6 million Americans are infertile at any given time. The standard
definition of infertility is the inability of a couple of childbearing age to conceive a child after
one year of regular intercourse without the use of contraceptives. Because the large majority of
couples can conceive within this time frame, it is recommended that those who do not should
be assessed for fertility problems. This chapter focuses on infertility in men and natural ways to
address it.

PREVALENCE

It is important to note that infertility can occur just as equally in men as in women, with 30% of
infertility attributable to men and 30% to women, while another 30% is attributed to both
partners and the remaining 10% is related to unknown factors. Other statistics indicate that the
annual incidence of male infertility is at least 2 million cases, which equates to an incidence
rate of approximately 1 in 136 men, or 0.74% of the men in the United States.® In addition,
more than 4.5 million couples in the United States do not conceive at their first attempt and
more than one in two (50%) of the men involved have irreversible infertility and are not able to
father children.

CAUSES

The reasons for infertility in men are numerous; the primary causes of male infertility entail
problems with spermatozoa production or delivery that may result from certain types of
hormonal dysfunction, whereas trauma or anatomical defects in the reproductive system and
other illnesses can all lead to infertility. Recent research has shown that approximately one in
four men over age 30 have low levels of testosterone.? Some additional causes of male
infertility include:

Cryptorchidism—a failure of one or both testes to descend that can impair sper-
matogenesis

Cystic fibrosis—a condition associated with both an absence and=or blockage of the
vas deferens

Ductal obstruction—an anatomical problem that may be caused by repeated infec-
tions, inflammations, or a developmental defect

Hemochromatosis—a metabolic disorder that causes iron deposition in the testes
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Hormone dysfunction—a condition caused by dysregulation in the hypothalamic-
pituitary-gonadal axis (See Chapter 2 on andropause)

Drugs and other substances—pharmaceuticals used to treat hypertension, arthritis,
and digestive diseases; agents for chemotherapy; and recreational drugs (such as mari-
juana) that are associated with sperm-production problems and infertility as is alcohol
use

Retrograde ejaculation—an anatomical defect that involves the muscles and nerves of
the bladder neck

Sexually transmitted infections—diseases that may cause obstructions, infections, and
scarring

Sickle-cell anemia—a condition that can cause hypogonadism

Systemic diseases—such as high fevers, infections, kidney diseases, or metabolic
disorders that can impair spermatogenesis

Testicular cancer—a condition that may cause obstructions or dysfunctions or prob-
lems related to chemotherapy used to treat the disease

Testicular trauma—an event that causes damage to testes, impairing their ability to
function

Varicocele—a condition that can alter testicular temperature affecting spermatogen-
esis

Spermatogenesis occurs in cycles composed of six stages; each one takes approximately 16
days to complete, and it takes 3 months to produce mature sperm. Development of sperm is
ultimately controlled by the endocrine system via the hypothalamic-pituitary-gonadal axis.
Because sperm production occurs over a relatively long period of time, an illness that occurs
within that time period can affect sperm production; therefore, it is important to consider recent
health history when exploring causes of infertility.

Environmental and Lifestyle Factors

Although the conditions mentioned previously are all contributors to infertility, there are many
other factors that appear in the environment and=or that occur as a result of a person’s lifestyle
that may contribute to infertility. Among these are workplace hazards (chemical exposures),
environmental toxins (endocrine disruptors), habits such as smoking or alcohol consumption,
dietary factors (insufficient nutrition), oxidation, and even the type of underwear worn. Al-
though these factors are not always indicated as causes of infertility, they must be considered to
ascertain whether these factors contribute to a particular person’s infertility.

Workplace Hazards

There are several chemicals commonly found in workplaces that are known to be reproductive
hazards for men. The hazards come from plastic production, welding, and lead and other
chemicals.® A complete list of reproductive hazards in the workplace is unavailable because
this is an ongoing area of research. More than 1,000 different chemicals used in the workplace
(of the 4 million chemical mixtures that are commercially used) have been shown to cause
reproductive problems in animals: The majority of these chemicals’ effects have not been
studied in humans. Known workplace hazards affect reproduction by decreasing sperm counts,
causing abnormally shaped sperm, altering sperm transfer, and altering hormones and sexual
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function. Workplace exposures have been shown to affect the reproductive system in men;
however, they do not affect each person in a similar way. Quantity, duration, and other factors
determine whether someone is affected or not. These substances enter the body via inhalation,
skin contact, or ingestion.

Other Environmental Toxins

There are several reports detailing the occurrence of decreased sperm counts in men who have
resided in developed countries over the last 50 years. It has been suggested that the reason for
this trend is increased environmental exposure to estrogen-like compounds as well as other
chemicals that act as antiandrogens. This evidence has been repeated in a number of investi-
gations.* A study investigating the effects of estrogenic substances (diethylstilbestrol, beta-
estradiol [E2], daidzein, genistein, and nonylphenyl) on sperm was performed; the investi-
gators found that the effects of these estrogenic substances caused similar negative effects as
known reproductive toxins (lead sulfate, nitrate, and acetate, dibromochloropropane, ethylene
glycol monoethyl ether, 1,2-epoxybutene, and 1,2,3,4-diepoxybutane). However, these in vitro
studies using large amounts of single compounds have not been validated in human studies.’
Additional studies have linked other environmental toxins to fertility problems. A study that
examined the blood levels of organochlorines in men with either poor or normal semen quality
revealed an inverse relationship between sperm count and progressive motility and poly-
chlorinated biphenyl metabolite concentrations.® This study revealed a relationship between
significantly decreased sperm counts and elevated organochlorine blood levels. In addition, a
linear relationship was shown between organochlorine levels and the ages of the volunteers.
These brief studies provide proof of the effects that environmental factors may have on male
reproductive health.

A correlation exists between low prostate zinc levels and
prostatic carcinoma.

Lifestyle Factors

Lifestyle factors, such as alcohol consumption and tobacco and marijuana smoking, are well-
known causes of decreased sperm counts. In drinkers, alcohol has been shown to decrease sperm
count, produce morphologic abnormalities, decrease sperm motility, and increase serum lutei-
nizing hormone (LH), follicle-stimulating hormone (FSH), and sex-hormone-binding globulin
levels. Patients who abused alcohol were found to be in a state of primary hypogonadism as a
result of lifetime alcohol consumption.” Sperm count and motility were found to be lower in
smokers compared to nonsmokers, and smokers had a higher incidence of oligospermia, higher
levels of endogenous 17-beta-E2, and sperm counts below normal compared to nonsmokers.®
Marijuana smoking has contributed to male infertility.® Other lifestyle factors, such as type of
underwear worn by a man, appear to have an effect on fertility. Brief-style underwear holds the
testes closely to the body and thus induces temperature elevations in the testicles that are not
conducive to spermatogenesis. This technique was studied as a form of birth control; men
enrolled in a study had their testicles kept in close apposition to their inguinal canals and as a
result were unable to cause pregnancies for the duration of the study period.*°
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At the end of a 60-day study period, every subject who had
taken vitamin C had impregnated his partner.

NUTRITIONAL SUPPORTS

Several steps can be taken to reverse infertility in some cases. Once a primary cause is treated or
removed, then comes the task of enhancing the body’s general health by using nutritional
supports in order to assist recovery of spermatogenesis. Maintaining a state of fertility for some
patients may require constant support; these methods can be used for patients who have suffered
some type of damage to existing mature sperm to ensure that normal, healthy sperm production
continues. Among the minerals, zinc is a key factor. (See Table 15-1 below.)

Zinc

Zinc is the second most abundant trace element in the human body, totaling nearly 2 g.** Found
in more than 300 enzymes, zinc is a cofactor for multiple biologic processes including DNA,
RNA, and protein synthesis. The mineral is used itself as a catalyst in 100 different enzymes.*?

Male fertility is influenced by zinc in several different ways. Low zinc levels have a negative
effect on serum testosterone concentration and seminal volume.*® Seminal plasma zinc con-
centration has been significantly positively correlated with sperm density, possibly contrib-
uting a positive effect on spermatogenesis.**> Other studies have shown the effects of zinc on
sperm motility,*® emphasizing the mineral’s role in flagella function. Infertile males have been

Table 15-1. Dosing Guide for Supplements That Enhance Male Fertility

Supplements Doses

Zinc? 45-60 mg per day

Selenium 200 mg per day

Glutathione 500 mg twice per day

Vitamin E 400-800 IU per day

Vitamin C 1,000-2,000 mg per day

Coenzyme Q10 100 mg per day

Arginine 3,000 mg per day

Carnitine 3,000 mg per day

Maca 1,500-3,000 mg per day, in 3 divided doses
Ginseng 200 mg standardized extract per day
Pygeum 200 mg per day

Supplements for increasing intracellular levels of glutathione

Vitamin C 500 mg per day
N-acetylcysteine 800 mg per day

®When using zinc, also add a copper supplement. For long-term (three months) zinc use, 2 mg of copper
should be taken per day.
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shown to have lower levels of seminal plasma zinc that have been associated with reduced
levels of zinc in their blood.!” Treatment with zinc can improve sperm motility parameters in
men with decreased motility, suggesting a relatively simple treatment for several factors that
influence fertility.'® In this study, men with asthenozoospermia (reduced sperm motility) were
treated with 250 mg of zinc sulfate, twice per day, for three months. After six months of follow-
up, the study subjects had significant improvements in sperm quality as measured by improved
sperm counts, progressive motility, and fertilizing capacity; the men also had a reduced in-
cidence of antisperm antibodies. Furthermore, the investigators hypothesized that zinc im-
proves sperm parameters via a membrane-stabilizing effect as an antioxidant as well as af-
fecting cellular and humoral immunity by decreasing antisperm antibody levels.

As a therapy, zinc has been suggested as a treatment for infertile male smokers by a study
that investigated the mechanism of the zinc—cadmium relationship in the testes of laboratory
animals.*® Smokers had increased seminal cadmium levels, decreased sperm counts and mo-
tility, and poor sperm morphology. Therapy with zinc improved sperm quality and increased
seminal levels of interleukin-4; yet the therapy also decreased tumor necrosis factor-alpha and
interferon-gamma. When a zinc-deficient diet was fed to the animals, this allowed cadmium
from cigarette smoke to accumulate in their testicles in similar amounts to that seen in animals
that were given cadmium supplements.*® The investigators of this study stated that, because of
the ability of zinc to elevate Th-2 cytokines and down-regulate Th-1 cytokines, zinc may
modulate the putative effects of cadmium on spermatogenesis.

In addition to the beneficial effects of zinc on fertility, the relationship of zinc in prostate
health must also be mentioned. A correlation exists between low prostate (tissue and fluid) zinc
levels and prostatic carcinoma. The concentration of zinc in the prostate is higher than that in
any other tissue in the body. Prostatic zinc content decreases incrementally from normal
prostate to benign prostatic hyperplasia (BPH) to cancer. Quantification of zinc levels in
prostate biopsy samples has been proposed as an additional test in the differential diagnosing of
BPH and cancer.?° Investigators have reported the sensitivity 