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Abstract

A chronic inflammatory disorder of the respiratory airways, asthma is characterized by
bronchial airway inflammation resulting in increased mucus production and airway hyper-
responsiveness. The resultant symptomatology includes episodes of wheezing,
coughing, and shortness of breath. Asthma is a multifactorial disease process with
genetic, allergic, environmental, infectious, emotional, and nutritional components. The
underlying pathophysiology of asthma is airway inflammation. The underlying process
driving and maintaining the asthmatic inflammatory process appears to be an abnormal
or inadequately regulated CD4* T-cell immune response. The T-helper 2 (Th2) subset
produces cytokines including interleukin-4 (IL-4), IL-5, IL-6, IL-9, IL-10, and IL-13, which
stimulate the growth, differentiation, and recruitment of mast cells, basophils, eosinophils,
and B-cells, all of which are involved in humoral immunity, inflammation, and the allergic
response. In asthma, this arm of the immune response is overactive, while Th1 activity,
generally corresponding more to cell-mediated immunity, is dampened. It is not yet
known why asthmatics have this out-of-balance immune activity, but genetics, viruses,
fungi, heavy metals, nutrition, and pollution all can be contributors. A plant lipid
preparation containing sterols and sterolins has been shown to dampen Th2 activity.
Antioxidant nutrients, especially vitamins C and E, selenium, and zinc appear to be
necessary in asthma treatment. Vitamins B6 and B12 also may be helpful. Omega-3
fatty acids from fish, the flavonoid quercetin, and botanicals Tylophora asthmatica,
Boswellia serrata, and Petasites hybridus address the inflammatory component. Physical
modalities, including yoga, massage, biofeedback, acupuncture, and chiropractic can
also be of help.

Altern Med Rev 2001;6(1):20-47.

Introduction

Asthmaisachronic inflammatory disorder of the respiratory airways, characterized by
increased mucus production and airway hyper-responsiveness resulting in decreased air flow,
and marked by recurrent episodes of wheezing, coughing, and shortness of breath. Itisamulti-
factorial disease process associated with genetic, allergic, environmental, infectious, emotional,
and nutritional components. Because of their symptomatology the majority of individuals with
asthma experience asignificant number of missed work or school days. Thiscan create asevere
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disruption in quality of life, often leading to
depressive episodes. It also disrupts the lives
of caregivers and family members of the af-
fected individual. Asthma patients who have
increased symptomatol ogy at night (asignifi-
cant portion) also tend to have disturbed sleep
patterns and impaired daytime attention, con-
centration, and memory.t

In 1998 it was estimated that asthma
affected 17.3 millionindividualsin the United
Statesand 150 million worldwide. From 1980-
1995 the incidence of asthmain children un-
der age 18 increased five percent per year, re-
sulting in an increase of more than 100 per-
cent in that time period, according to the Na-
tional Health Interview Survey (NHIS), the
mechanism the U.S. government usesto gather
dataregarding asthma preval ence and mortal -
ity. The current overall prevalencein children
is estimated at 6.0-7.5 percent, with atotal of
over five million children affected. Asthmais
the fourth-leading cause of disability in chil-
dren, and one of the most common reasons
for school absenteeism. The prevalence in
adults is approximately five percent. Asthma
preval ence among African-Americansis con-
siderably higher than Caucasians or Hispan-
ics, with black children having a 26-percent
greater incidence than white childrenin 1995-
1996.

Approximately 5,000 people die each
year due to asthma. Across racial and socio-
economic groups, the death rate from asthma
mirrorstheincidence, with African-Americans
having the highest mortality from this disease.
The death rates for asthma are higher in the
inner city and in lower socioeconomic groups.
The exact cause of these differences might be
due to genetic, socioeconomic, and/or access
to health care issues. Direct costs (doctors
visits, hospitalization, drugs, etc.) and indirect
costs (work and school absenteeism, etc.) of
asthma vary, depending on the reference, but
are estimated to be approximately $6 billion
per year.

Why the ever-increasing incidence of
asthmain thelast three decades? Some blame
new home construction in the 1970s, when
higher fuel costs prompted the construction of
more airtight homes. Newer houses are more
insulated and havelessair exchangethan ol der
homes. Wall-to-wall carpet ismuch more com-
mon, as is central heating. Synthetic building
materials laden with chemicals also enjoy
greater utilization by builders. These “im-
provements’ in construction make for amore
closed micro-environment that hasinsufficient
fresh air and is more conducive to the growth
of microorganisms.

Other researchers point the finger at
environmental pollutants. Industrialization of
countries and the use of fossil fuels have par-
alleled the incidence of respiratory disease.
There is good evidence that the increases in
ozone, nitrogen dioxide, sulfur dioxide, and
particulates in the atmosphere have exacer-
bated allergic diseases, including asthma, due
to irritant effects of these substances causing
chronic inflammation, as well as interactions
with allergens and amplification of allergic
reactions.3

Changes in diet — including an in-
creased intake of omega-6 fatty acids and a
decreased intake of nutrients such as magne-
sium—and altered intestinal microfloraareaso
hypothesized as contributors to the increased
incidence of asthma.243

There is also the possibility that the
practice of vaccinating children has contrib-
uted to this increase in asthma incidence, al-
though presently thistheory has not been stud-
ied thoroughly. Investigatorsin New Zealand,
which has one of the highest rates of asthma
in the world, found that 23 children who had
not been immunized with the diptheria/teta-
nus/pertussis (DPT) and polio vaccineshad no
episodes of, or physician consultations for,
asthma, whereas a group of immunized chil-
dren had a 23-percent incidence of asthma.®
Researchersin England note similar resultsin
a survey of 446 children. In a group of 203
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Table1l: Cytokines
Produced by Thl and
Th2 Cdlls.

children who had not been im-
munized for pertussis, two per-
cent had a diagnosis of asthma
at eight years of age, compared
to 11 percent of 243 who had
been vaccinated for pertussis
(p=0.0005).” However, Swedish
researchersdid not find this con-
nection in astudy of 9,000 chil-
drengiven either DPT or only the
DT components.®

gamma (IFN-y) and interleukin-
2  (IL-2),whichareinvolved
in delayed hypersensitivity
responses and cellular immune
responses to intracellular
parasites and viruses. It is not
yet known precisely why
individuals with asthma have
this overriding Th2 activity. It
may be that genetics, viruses,
fungi, heavy metals, nutrition,
and pollution all contribute to
this debilitating and sometimes
deadly disease process (Table
2).

The Role of

Inflammation in Asthma
The underlying patho-
physiology of asthma, regardiess
of allergic components or
triggering mechanisms, is airway
inflammation. At the center of this improper
inflammatory reaction is the T-cell. There is

Antigen-specific IgE is
partly responsible for initiation
of an allergic response in asthma. Antigens
cross-link with IgE on mast cells, which then
spill their contents (histamine, leukotrienes)
and further amplify the

increasing evidence that the
underlying processdriving and
maintaining the asthmatic
inflammatory process is an
abnormal or inadequately
regulated CD4* T-cell immune
responseto otherwise harmless
environmental antigens. The

Table 2: Inducers of
Th2 Activity.

inflammatory response by
damaging local tissue and
attracting other lymphocytes.
The regulation of IgE
production involves
interactions between antigen-
presenting cells, and B and T

major CD4* T-cell subset Genetics lymphocytes. | Antirg]]en-
involved in this processisthe | [RASRAIUEE present;]ng Ccetls such as
CD4* Th2 subset, which sesa\;t/Fungi (r:ne?lcsrog):)reasgﬁts grr:dagt?gg::t;g
produces a series of cytokl_nes Chlamydia? CD4*Th2 cells, which secrete
(secondary messaging i ination? cytokines that magnify the
molecul es), including Pertussis vaccination” y gnity

interleukin-4 (1L-4), IL-5, IL-
6, IL-9, IL-10, and IL-13
(Table 1). These cytokines
stimulate the growth,
differentiation, and recruitment
of mast cells, basophils,
eosinophils, and B-cells, all of
which areinvolved in humoral

immunity and the allergic response. The other
subset of CD4" cellsisthe Thl cell, which is
responsible for production of interferon

Heavy Metals
Lead

Mercury
Zinc deficiency
Pollution

immune response. IL-4
produced by Th2 cells
stimulates IgE production in
B-cells, while IL-5 stimulates
eosinophil differentiation and
mobilization to inflammatory
sites (Figure 1). IL-10
enhances the growth and

differentiation of mast cells and — very
importantly — inhibits the production of 1FN-
y. It appears the presence of excess IL-4 can
also “switch” cytotoxic CD8* cellsfrom their
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Figure 1. Interactionsof Th2 Cellswith Other Cells.

Mast cell/
basophil

IL-4, IL-5,
IL-10, IL-13

LTD,, and LTE,, also at-
tract leukocytes, inaddition
to their involvement in
broncho-constriction and
mucus production. Theend
result of these complex in-
teractions is a cascading
immune and inflammatory
response characterized by
airway eosinophilia, mucus
hypersecretion, and airway
hyper-responsiveness—the
hallmarks of asthma.

Etiologic Factorsin
Asthma
Allergies

Although asthmais
a multifactorial condition,

the strongest risk factor in
the etiology of asthma is

normal production of IFN-y (which promotes
antiviral and antitumor activity) to production
of IL-4 and IL-5, further augmenting
inflammatory activity.>®

Theinflammatory processisalso pro-
moted when histamine and leukotrienes are
released by mast cells. Histamine acts very
quickly and stimulates bronchoconstriction
and excess mucus production. After theinitial
release of histamine, mast cells and other leu-
kocytes manufacture and rel ease leukotrienes,
eicosanoid molecules that also enhance the
inflammatory response. In this late-phase re-
sponse, leukotrienes — lipid-based molecules
created by the action of the enzyme 5-
lipoxygenase on arachidonic acid in cell mem-
branes — exacerbate the broncho-constriction
brought on by histamine. Leukotriene B4
(LTB,) is a very potent mediator of
bronchoconstriction and chemotaxis. The
cysteinyl leukotrienes—leukotrienes bound to
theamino acid cysteine—whichincludeLTC,,

atopy (allergies, atopic der-
matitis, allergic rhinitis). An atopic individual
has a significantly greater probability of de-
veloping asthma, and persons with a family
history of atopic disease are at greatest risk. It
IS accepted that an immunological response
to various allergenic stimuli, including pet
dander, dust mites, cockroaches, fungi, and
foods is a major triggering factor in asthma
symptomatol ogy.

Estimates of the number of peoplewith
asthma who also have allergic rhinitis are as
high as 80 percent.’® Some practitioners sug-
gest they are the same malady, only in differ-
ent areas of therespiratory tract and should be
treated similarly.®® In one study, 79 percent of
individuals with asthma also had chronic
rhinosinusitis.

Dust mites

Indoor allergens are numerous; how-
ever, dust mites (Dermatophagoides
pteronyssinus) contribute greatly to the over-
al antigenicload in asthmaticindividuas. The
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average home provides optimal temperature,
humidity, and other environmental conditions
for dust mite growth and reproduction, al-
though dust mites appear in greater numbers
in warm, humid climates. Dust mite feces are
the major antigenic component, containing at
least 10 antigens. A number of epidemiologi-
cal studies have shown a correlation between
dust mite exposure and asthma symptoms.?+
A Swedish study found significantly greater
risk for asthmasymptomatol ogy in homeswith
higher levels of dust mites>® A U.S. study of
inner-city children with asthma discovered a
high proportion of these children had both a
significant exposure and an immunological
sensitization to dust mites and cockroaches.?
Dust miteallergenicity could beat least
partly dueto enzymesin dust mitefeces, which
when inhaled can interrupt tight junctions be-
tween epithelia cells in the lungs. This dis-
ruption of the normal epithelial barrier can
subsequently enhance the presentation of an-
tigens (dust mite and others) to dendritic cells
residing beneath the airway epithelium and
facilitate immune response to those antigens.
Such a mechanism would to some extent ex-
plain commonly-occurring allergenic re-
sponsesto other inhalant antigensin individu-
als exposed and sensitized to dust mites.?’
Theallergic response to dust mitesin-
volvesanimmediate hypersensitivity response,
including increases in specific IgE antibodies
and T-cells of the Th2 phenotype. Inhalation
challenge of the allergic individual with dust
mite antigen produces airway hyper-reactiv-
ity and bronchospasm, along with an eosino-
phil-dominated inflammatory response.
Preventive hygienic measures to re-
duce dust mite exposureinclude washing bed-
ding in hot water, eliminating carpet where
possible, and encasing mattresses and pillows
inocclusive covers. Theuseof high efficiency
particulate air (HEPA) filtersin heating, ven-
tilation, and air conditioning systems is also
helpful, asisthe use of avacuum cleaner with

an on-board HEPA filter to clean floors and
upholstery.?®

Cockroaches

As with dust mites, cockroaches can
be avery significant allergen sourcein theal-
lergic asthmatic. It is thought that cockroach
antigens (from the body and feces) poseasig-
nificant threat to individual swith asthma, and
may be partially responsible for the greatly
increased morbidity and mortality from asthma
ininner-city residents. Resultsof The National
Cooperative Inner-City Asthma Study
(NCICAYS) demonstrate the degree of expo-
sure to cockroach antigen, measured in bed-
room dust, isdirectly correlated with a sensi-
tized child’srisk of hospitalization.?

Dog and Cat Dander

Dogs and cats are another significant
source of antigenic stimuli in the home, and
caninitiate or aggravate airway inflammation
and asthma symptoms.® Cat dander tends to
be more antigenic, as the alergen (which de-
rives from salivary and sebaceous glands) is
quitesmall, and thus can stay airbornefor long
periods of time. Conversely, dog allergen is
larger and tends not to be airborne as much as
cat allergen, making it more likely cat aller-
gen will be inhaled.®

In a study involving 787 asthmatics,
the presence of domestic animalsin the home
was one of the most significant predictors of
asthma morbidity;* other studies have con-
firmed these results.3*% An interesting study
was conducted in Los Alamos, New Mexico,
which is at 7,200 feet elevation. At this alti-
tude, household dust does not contain high
levels of dust mite antigens. Among school
children in this community with asthma,
(n=57) sensitization to cat and dog allergens
was strongly associated with bronchial reac-
tivity and asthma symptoms, while mites,
cockroaches, and pollens were not signifi-
cantly associated with asthma symptoms.*
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Unfortunately, strict avoidance of ani-
mal alergens is practically impossible, be-
cause even if domestic animals are not in the
home there is still a possibility of significant
exposure due to transfer of animal dander in
public places. Studiesof cat and dog allergens
in Swedish schools discovered high concen-
trations of these allergens in school dust.®"®
Perzanowski et al found allergen levelshigher
than those found in homes without pets and
noted, “The schools appear to be amajor site
of exposure to cat and dog allergens.”*® Sig-
nificant levels of cat and dog allergens were
also found in public waiting areas of a British
hospital, although vacuuming three times per
week decreased allergen levelsin upholstered
chairs.®* Bathing animals can aso be helpful
in reducing the amount of allergen transfer.
According to a recent British study, washing
the pet dog twice per week can decrease air-
borne canine alergen 84 percent.*

Itisvital toreducetotd allergenicload,
if possible. If a pet lives in the house, maxi-
mizing the time the animal spends outdoorsis
amust. Animals must not be allowed into the
bedroom, which should be considered a“clean
room” that has as few allergens as possible.
This provides the asthmatic an environment
that isasfree as possible from allergensfor at
least eight hours out of 24. HEPA filtersarea
helpful adjunct in reducing the allergenic load
from animal dander in the home.*

FoodAllergy

Asthma can also be caused or exacer-
bated by food allergy. It is probably not as
important a causative factor as inhalant aller-
gies, but nevertheless contributes to the over-
all alergenic load of the asthmatic. Some es-
timates are that 5-8 percent of people with
asthma have a food alergy that can be con-
firmed viaadouble-blind, placebo-controlled
food challenge.**“¢ Patient estimates of food
alergy in asthma are much higher, ranging
from 20-60 percent.**% Many who make di-
etary modificationsto avoid foodsthey believe

are causing asthmatic symptoms feel those
modifications help their asthma, including 79
percent of asthma patients in one study.*

Atopic individuals produce specific
IgE antibodies to food proteins, which bind
primarily to mast cells and basophils. When
the person comes in contact with the alergic
food, histamine is released by these cells,
stimulating an inflammatory response in the
lungs, and asthma symptoms ensue. This re-
action, or the involvement of non-1gE-medi-
ated reactions, can be immediate or may take
hours or days to manifest. This might be one
reason why estimates of food allergy in asthma
patients are low, as researchers often look for
symptoms to appear quickly following chal-
lenge; whereas, with a delayed reaction to
foods, it is more difficult to assess the cause
of the symptoms.

Gastrointestinal symptomsoccur more
frequently in children with asthma and atopic
dermatitis; 4 and abnormal gastrointestinal
permeability isfound in a greater percentage
of asthmatics compared to non-asthmatic con-
trols.® It is possible there is acommon defect
intherespiratory and gastrointestinal mucosa,
either caused by the asthma or as a possible
cause of asthma. Increased gastrointestinal
permeability can allow large antigenic mol-
ecules to be absorbed through the mucosa,
causing sensitization to foods. Possibly the
increased permeability in the lungs caused by
dust mite antigen causes a similar increase in
transfer of antigenic material acrossthe respi-
ratory epithelium.?”

Although the role of food alergies as
a causative factor in asthma remains ambigu-
ous, it seems someindividualsdo benefit from
avoidance of identified problem foods. This
option should not be overlooked in dealing
with asthma.

Yeast/Fungi

Fungi areknownto be causativefactors
that induce asthmatic symptoms. Outdoor
airborne fungi, including Cladosporium,
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Alternaria, Penicillium, and Aspergillus are
significant triggers of IgE formation, as are
theindoor fungi Aspergillus, Neurospora, and
Eurotium. In addition, some practitioners
believe there is a strong fungal/yeast
component in the lung and/or gut microflora
in individuals with asthma.34%% Ridding the
home or work environment of these organisms
and utilizing antifungal treatments as
appropriate has been reported to improve
asthma symptomatol ogy.

Subjective symptoms and peak expi-
ratory flow (PEF) in 74 children with asthma
were followed for 16 weeks, and correlated
with the amount of bacterial endotoxin and
fungal 1,3-betaglucan levels present in house
dust. After adjusting for pet presence, type of
floor cover, and dust miteallergen levels, yeast
levels were positively correlated with PEF
variability in these children.>

Sensitivity to fungal allergenshasalso
been found to be arisk factor for severe life-
threatening asthma. A New Zealand study of
patients admitted to a hospital intensive care
unit (ICU) revealed that patients admitted to
the ICU had a significantly greater incidence
of reactivity to Alternaria tenuis, Cladospo-
rium cladosporoides, Helminthosporium
maydis, or Epicoccum nigrum (54% vs 30%
for other groups not admitted to the ICU or
not hospitalized for asthma).>?

Fungal cultures were performed from
bronchial secretions of 13 asthma patientsand
from the skin of 91 patients with atopic
dermatitis. The predominant yeast species
present on the skin were Candida and
Rhodotorula species, while Candida species
werethe most prominent speciesisolated from
bronchial secretions.>® Candida albicans may
well be a prominent alergen for people with
asthma. The cell wall constituent, mannan, and
acid protease — an enzyme secreted by C.
albicans — are both highly allergenic, and
serum IgE antibodies are often increased in
atopic individuals.>%

Animal and in vitro studies suggest if
there is an imbalanced Th1/Th2 ratio of im-
mune activity, Candidainfectionismorelikely
to occur.>% There has been little investiga-
tion to date asto whether asthmatics are more
likely to have Candida infections because of
Th2-dominance, or whether Candidainfection
predisposesan individual to experience asthma
symptoms. What data there is suggests both
may betrue.*9*9¢62 Regardless, these data sug-
gest that environmental fungi and/or coloni-
zation with Candida or other organisms prob-
ably contribute to asthma severity. Environ-
mental eradication of fungi, as well as inter-
nal antifungal agents, should be considered in
those testing positive for reactivity to these
organisms.

A Probable Connection to Persistent

Virusesand Chlamydia

Thesearchfor etiologic agentsin bron-
chial asthma has brought some researchersto
believe viruses or other organisms might be
partly responsible for some asthma cases. In-
fections with common cold viruses and influ-
enzafrequently precipitate symptomsin those
with established asthma. The chief mechanism
for these exacerbations appearsto beviral rep-
lication in respiratory epithelial cells trigger-
ing cytokine release, inflammation, and mu-
cus production. These processes are necessary
to clear the viral infection; but superimposed
over apre-existing inflammatory conditionin
the airwaysthey can trigger symptomatol ogy.

There is evidence that some viruses
may, in the presence of IL-4 (produced in ex-
cess by Th2 cells in asthmatics) cause CD8*
cellstodrastically reducetheir usual secretion
of IFN-y and switch to production of IL-4 and
IL-5. This switch to greater Th2 activity can
slow the immune system’s clearance of the
virus, cause pulmonary eosinophil infiltration,
and exacerbate asthma inflammation.®

Marin et a reported that 39 of 50
(78%) presently asymptomatic asthmatic
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children harbored adenovirus DNA in their
nasopharynx, detected from nasal swabs, while
theviruswasfound in only one of 20 controls
(5%). Rhinovirus was found in 16 asthma
patients (32%), and none of the controls. The
authors believe the presence of these viruses
in patients, but not controls, might reveal a
possible connection between viral infections
and asthma.®®

It also has been hypothesized that
Chlamydia pneumoniae infection might pre-
disposeindividualsto asthma. A recent review
on thissubject examined papersover al5-year
period; epidemiological studies and case re-
ports were included. The authors found sig-
nificant epidemiological associations between
Chlamydia infection and asthma, as well as
reportsof clinical improvement following an-
tibiotic treatment for this organism.®* A study
of children and young adults with asthma
found the opposite — higher 1gG titers for
Chlamydiawere correlated with areduced risk
of asthma.® Another study related high 1gG
and IgA titers with lower FEV1 (Forced Ex-
piratory Volumein One Second —an objective
measurement of airflow); i.e., higher titers of
antibodiesto Chlamydiawere associated with
increasing severity of asthmain adults.® There
is possibly a difference in how Chlamydia
might affect children compared to adults,
which might explain the disparity in these re-
sults.

Another virus with a possible link to
asthmasymptomsisrespiratory syncytia virus
(RSV). Wheezing is a cardinal sign of acute
RSV infection in infancy, and may persist
chronically for years after an acute infection.
Inal10-year follow-up of children hospitalized
due to RSV infection, 40 percent reported
wheezing at fiveyears (11 percent in controls),
and 22 percent reported wheezing at 10 years
(10 percent in controls).®” A Brazilian study
confirms these findings, demonstrating a
significantly increased risk for wheezing at age
six in childrenwho had RSV before agethree.
The risk for wheezing decreased with

increasing age, becoming insignificant by age
13.%8 These studies show that, while RSV
infection in ayoung child isa significant risk
factor for wheezing until ages 10-13, it does
not pose a significant risk for asthma
symptomsin adults. It has been proposed that
RSV infection stimulates an over-active Th2
cytokine response®® ™ which, as noted above,
predisposes toward eosinophilia and hyper-
reactive airways (Table 2).

Indoor and Outdoor Air Pollution

Anincreaseininhaled particulate mat-
ter, whether from cigarette smoking, environ-
mental tobacco smoke, fossil fuels, or wood
burning stoves can exacerbate asthma symp-
toms. Recent animal research reveals second-
hand smoke up-regulates the Th2 immune re-
sponse. This mechanism might partially ex-
plain epidemiological evidence linking sec-
ond-hand smoke with asthma prevalence.™
Use of gasappliancesin the home canincrease
the concentration of nitrogen dioxide in in-
spired air, correspondingly reducing lung func-
tion. Volatile organic compounds and formal -
dehyde in the indoor environment, from off-
gassing of paints, adhesives, furnishings, and
building materials can also increase the risk
of asthma attacks. An excellent review of the
subject of asthma and the home environment
can be found in Jones’ recent article in the
Journal of Asthma.®!

DoesHeavy Metal Toxicity Promote

| nflammation in Asthma?

Lead and mercury toxicity has been
shown in animal studies to inhibit Thl cells
and stimulate a Th2 immune response and, in
some animals, promote autoimmune dis-
eases.’2 In humans, if heavy metals were
proven to cause an imbalance in the normal
Th1:Th2 ratio, it would explain practitioner
reports of improvementsin asthmasymptoms
after heavy metal detoxification.
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Gastroesophageal Reflux: a Possible

Connection

Another possible contributor to the eti-
ology of asthma is gastroesophageal reflux
(GER). An increased incidence of GER has
been noted in asthma patients; " however, it
isnot fully understood if these conditionssim-
ply overlap, if GER causes or exacerbates
asthma, or if asthma causes GER. In his 2000
review, Sontag™ estimates that approximately
75 percent of asthmatic patients experience
GER symptoms, 80 percent have abnormal
acid reflux, 60 percent have a hiatal hernia,
and 40 percent have esophageal damage (ero-
sions or ulcerations). Two mechanisms have
been proposed to explain how GER might
cause asthmasymptoms: (1) avagal-mediated
reflex from theirritated esophagusto thelung,
causing reflex bronchoconstriction, or (2)
microaspiration of gastric acid, causing pul-
monary irritation, injury, and subsequent over-
production of mucus.

Proponents of the vagal reflex theory
note that the esophagus and lungs share the
same embryonic tissue and innervation. An
irritated esophagus could, therefore, initiate a
vagal reflex, resulting in increased bronchial
reactivity.”"° Animal and human studies have
shown increased pulmonary airway resistance
with esophageal acid infusion. This
bronchoconstriction was reversed with antacid
therapy® or surgical interruption of the vagus
nerves.” In asmall study of pediatric asthma
(n=9), acid was infused into the esophagus
during deep, causing bronchoconstriction only
inthefour children with previoudy diagnosed
esophagitis (positive Bernstein test). These
results led the researchers to comment that
reflux, an irritated esophagus, and alow noc-
turnal threshold to bronchoconstrictive stimuli
were all necessary for reflux to cause
bronchoconstriction. It is interesting to note
that, in this study, acid did not cause
bronchoconstriction during a midnight infu-
sion, but did in the 4-5 am. infusion.” In a

study of 47 adults (20 asthmatics with reflux,
7 without, 10 participants with GER, and 10
controls) esophageal acid infusion caused a
significant decreasein PEF in all participants,
however, the group of asthma patients with
reflux had a greater decrease in PEF, as well
as further deterioration after the acid was
cleared with normal saline. The authors stated
that since there wasno microaspiration of acid,
avagally mediated reflex must beinvolved.”
Subsequent studies found increased vagal re-
sponsivenessin patientswith asthmaand GER;
this was blocked by atropine, which inhibits
vagal stimulation.8#2

Animal and human studies have pro-
vided evidence for the microaspiration theory
of GER, although overall the evidence looks
less convincing than the “reflex theory.” Inha-
lation of a dilute acid solution in cats caused
significantly greater bronchoconstriction than
infusion of acid into the esophagus.®® Ambu-
latory esophageal pH monitoring and scinti-
graphic technetium monitoring have provided
documentation of esophageal acid reflux and
microaspiration of gastric acid in humans.84&
It might be that asthma related to GER is a
multifactorial problem, with components of
microaspiration and gastroesophageal reflux.

If indeed GER causes asthmaor exac-
erbates hypersensitive respiratory tissue, the
true test should be that anti-reflux or antacid
therapy significantly improves asthma symp-
toms. However, antacid therapy, which has
consisted mostly of H2 blockers (cimetidine,
ranitidine) or a proton pump inhibitor
(omeprazole), has not been consistently effec-
tive, showing mixed results.”

A small study (n=5) of asthma patients
with nocturnal symptomsand GER determined
that treating asthma with ephedrine improved
asthmasymptomsaswell asreflux symptoms.
The authors stated the bronchodilation pro-
vided by the ephedrine and the subsequent
improvement in GER symptoms suggests GER
might be aresult of asthma symptomatology,
not the opposite.®
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The most common GER therapy is a
pharmacological reduction in gastric acid out-
put. However, Wright found asubstantial num-
ber of children with asthma actually have a
reduction in gastric acid output. He theorizes
that reduced gastric output results in inad-
eguate protein digestion and an increase in
alergenicity of foods, as well as a reduction
in nutrient absorption. Treatment with hydro-
chloric acid supplementation is part of hisin-
tegrated treatment protocol, and is claimed to
provide symptomatic improvement.”88

The Possible Role of Dehydration in

Asthma

It is important to ensure the asthma
patient is well hydrated; however, good data
does not exist showing afirm association be-
tween dehydration and asthma, except in ex-
ercise-induced asthma (EIA). In EIA, dehy-
dration of airway epithelial cells may contrib-
ute to epithelial damage, edema, and hyper-
responsiveness.8% This does not rule out the
possibility that chronic sub-clinical dehydra-
tion may contribute to asthma-related symp-
toms; in fact, it lends credibility to the theory.

Aspirin-induced Asthmatic
Exacer bation

A subset of individuals with asthma
experience symptoms after ingestion of aspi-
rin or other similar non-steroidal anti-inflam-
matory drugs (NSAIDs). Since most NSAIDs
block the enzyme cyclooxygenase, it isthought
thisleavesmore arachidonic acid to react with
the other arm of the el cosanoid pathway, regu-
lated by activity of lipoxygenase. Downstream
metabolites of this pathway include the
leukotrienes, very potent stimulators of inflam-
mation and bronchial constriction. Avoidance
of NSAIDsisimperative in theseindividuals.
Some asthmatics al so react to sulfites present
in somefoodsand wines. Thisreactionismore
common in people who experience symptoms
following ingestion of NSAIDs.*

The Emotional Connection

It isoften said that asthma can betrig-
gered by emotional stress. In fact, traditional
Chinese medicine refers to the lungs in con-
nection with grief and sorrow. Asthma patients
have been noted to have a more negative af-
fect, and emotional upheavalshave been linked
to asthma symptom exacerbations. In arecent
study, Cetanni et al* examined 80 patientswith
asthma, 40 patients with either hepatitis B or
C, and 40 healthy controls. Significantly
greater anxiety and depression were found in
asthma patients compared to hepatitis patients
and controls. In a study of 230 patients with
asthma, 45 percent scored high enough on
depression ratings scalesto be considered de-
pressed. Those with more depressive symp-
toms reported worse health-related quality of
life than asthma pati ents without depression.®
This begs the question, do a significant num-
ber of asthma patients have anxiety and de-
pression because of their asthma, or do these
psychological diagnoses predispose one to
asthma symptoms? It may be a combination
of both. No doubt it is an anxiety-producing
feeling when one cannot get enough air. Con-
versely, intense emotions can bring about
asthmasymptoms. Increased respiratory resis-
tance, airway reactivity, shortness of breath,
and decreased peak expiratory flow rate have
been reported after an emotional challenge.®*°

Nutrientsand Asthma
Vitamin C

Thereisreason to believe oxygen radi-
cals are involved in the pathophysiology of
bronchial asthma. Inflammatory cells gener-
ate and rel ease reactive oxygen species,’® and
inflammatory cells from asthma patients pro-
duce more reactive oxygen species than non-
asthmatics. 11192 Significantly decreased lev-
elsof vitamin C and vitamin E were found in
lung lining fluid of asthmaticsin arecent study,
even though plasma levels were normal .1
Fourteen children with asthma were found to
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have significantly decreased serum levels of
vitamin E, beta-carotene, and ascorbic acid
during an asymptomatic period, with elevated
levelsof lipid peroxidation productsduring an
asthmaattack.'® To combat theincreased oxi-
dant burden in asthmatics, the attainment and
maintenance of optimal levels of antioxidant
nutrients might be essential

Epidemiological studies of vitamin C
intake and asthma symptoms and respiratory
function note a beneficial overall effect of vi-
tamin C. Generally, as vitamin C intake rises,
FEV1 and FVC (forced vital capacity) in-
crease.’>1% Yet the effect of vitamin C on
asthma remains controversial, as studies on
vitamin C supplementation in asthma patients
have yielded contradictory results. For ex-
ampl e, asthma patients subj ected to methacho-
line challenge testing alone and after ascorbic
acid supplementation (1 g one hour prior to
challenge) were ableto withstand greater doses
of methacholine after vitamin C dosing.’® In
thistest, methacholine, abronchoconstricting
drug, isinhaled. In those with hyper-reactive
airways, there will be agreater constriction of
pulmonary smooth muscle and loss of lung
function. However, short-term dosing with
ascorbic acid failed to improve bronchial
hyper-reactivity with inhaled histamine chal-
lenge.*'° Schachter and Schlesinger studied the
effect of ascorbic acid on exercise-induced
asthma, and concluded that ascorbic acid has
a mild bronchodilatory effect in exercise-in-
duced bronchospasm, seen as a protective ef-
fect on FEV 1 and FV C compared to placebo. !t

Reviews regarding vitamin C and
asthma point to the fact that the studies per-
formed to date, whether showing positive or
negative effects, utilized short-termvitamin C
dosing, asif they were attempting to assessan
immediate effect of vitamin C only, and not
the effects of long-term optimal blood and tis-
sue levels of this nutrient.'213 | ong-term
supplementation studies of vitamin C, asthma
symptomatology, and pulmonary function

need to be conducted to further elucidate vita-
min C'srole in asthma treatment.

Vitamin B6

Pyridoxal 5’ -phosphate (PLP), the ac-
tiveform of vitamin B6 in the body, isinvolved
in numerous biochemical processes, and has
been found in lower concentrationsin asthma
patients.'* However, investigations of the
therapeutic efficacy of B6 supplementation
have resulted in mixed results. Treatment of
asthma with pyridoxine (50 mg twice daily)
resulted in improvements in a reduction of
asthma exacerbations and wheezing episodes
in adults. *** In 76 children with asthma, B6
supplementation (100 mg pyridoxine HCI
twice daily) resulted in fewer
bronchoconstrictive attacks; less wheezing,
cough, and chest tightness; and less use of
bronchodilators and steroid medications.™'> A
double-blindtrial of B6 (300 mg/day pyridox-
ine HCI) in steroi d-dependent asthma patients
resulted in no change in lung function.

Asthma patientstreated with the bron-
chodilator theophylline have lower blood lev-
elsof PLP, possibly dueto PL P depletion sec-
ondary to its use in theophylline metabolism.
Theophylline is not used as much as it once
was, mostly due to side effects and its narrow
therapeutic range; "8 however, monitoring of
vitamin B6 levelsand supplementation if war-
ranted should be considered for individuals
using this drug.

Vitamin B12

It has been reported that children with
asthma may be B12 deficient, although there
IS no peer-reviewed literature to corroborate
such a statement. Jonathan Wright, MD, and
Alan Gaby, MD, relate that asthmatic children
respond well to B12 supplementation, particu-
larly if they are sulfite-sensitive. Daily doses
of 1000-3000 mcg may be needed.'®
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Magnesium

Magnesium is a cofactor in over 300
biochemical processesin the body, and is es-
pecialy vital to the contraction/relaxation state
of smooth muscle. Magnesium and calcium
work in concert to regul ate the contraction and
relaxation of smooth muscle. Low magnesium
enhances the contraction activity of calcium,
while higher magnesium levelsinhibit calcium
and promote relaxation. Hypomagnesemia is
common in asthmatics,?>'% and worsens in
more severe cases.!2012

Serum levels are often used to assess
magnesium status; however, serum magne-
sium can be normal while intracellular mag-
nesium is deficient. Intracellular assessment
utilizing erythrocytes or leukocytes is recom-
mended for an accurate depiction of magne-
sium status. Intracellular magnesium was as-
sessed in 22 asthma patients and compared
with 38 controls with allergic rhinitis. Mag-
nesium levels were significantly lower in in-
dividuals with asthmaversus controls. Lower
intracellular magnesium was correlated with
increased airway hyper-reactivity via the
methacholine challenge test. Magnesium lev-
elsdid not significantly affect FEV 1.1 Simi-
lar findings were recently reported by
Hashimoto et al.*** Whilelow magnesium sta-
tusisaconsistent finding, the role of magne-
sium supplementation is more ambiguous.

A large British study of dietary
magnesium intake and asthma symptoms in
2,633 people found individuals who had a
greater dietary intake of magnesium had a
significantly higher FEV1 and significantly
decreased airway hyper-reactivity.’® In a
randomized, double-blind, placebo-controlled
crossover study, Hill et al reported significantly
fewer asthma symptoms and reduced
subjective bronchial hyper-reactivity in
patients given 400 mg magnesium per day as
a dietary supplement. However, objective
measurements of pulmonary function were not
significantly better inthethree-week study, and
use of short-acting beta agonist inhaler

medi cations was not decreased.'® It might be
that a three-week trial, while seeming to
iImprove aspects of patient subjective
symptomatology, isnot long enough to havea
long-term stabilizing effect on pulmonary
function. An investigation on the effects of
long-term magnesium supplementation to
correct tissue levels of this mineral seems
warranted.

Intravenous magnesium sulfate is a
critical treatment component for severe asthma
seen in the emergency department in many
hospitals. Intravenous magnesium often re-
lieves symptoms soon after infusion is be-
gun,*?® and can decrease the need for intuba
tion in status asthmaticus'?” and respiratory
failure.’?® In recent pediatric studies, addition
of magnesium sulfate IV to standard emer-
gency careinitiated faster improvement in PEF
and oxygen saturation in patients not respon-
siveto conventional treatments.*2%1%0

Another pediatric study of 30 patients
with an acute asthma exacerbation used ahigh-
dose protocol of 40 mg/kg magnesium sulfate
infused over a 20-minute period. Significant
improvement was noted at 20 minutes, and a
much greater improvement was noted at 110
minutes. PEF had improved 26 percent (vs.
2% in salinecontrols), FEV 1 24 percent (2%),
and FVC 27 percent (3%). All results were
highly significant (p<0.001).%%

Acute administration of intravenous
magnesium has been studied as a stand-alone
therapy, aswell asan adjuvant to conventional
beta-adrenergic, methyl xanthine, and steroid
treatment. Results have been mixed, with some
studies finding statistically significant im-
provements in lung function®>3* and others
determining that IV magnesium sulfate is not
helpful >3 |n two recent reviews of the sub-
ject, IV magnesium sulfate was found in one
review to be of significant benefit to patients
with severe asthma,**” and found not to affect
treatment outcomes in a meta-analysis.**®

It is unknown why these various in-
vestigations resulted in diverse outcomes.
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Someintravenoustrialsused 1-2 g magnesium
sulfate alone, while others used asimilar dose
as an initia bolus, followed by slower drips
over the next few hours. There does not seem
to be a pattern of results following a specific
type of protocol. Regardless of the inconsis-
tent results seen with 1V magnesium sulfate,
asthmatics do tend to have lower intracellular
levels of magnesium, and supplementation to
correct those level s seems warranted.

Zinc

There is little direct evidence of zinc
deficiency causing asthma symptoms, but
asthma patients have been shown to havelower
plasma zinc than healthy controls.*® Serum
and hair zinc were significantly lower inindi-
viduals with asthma and atopic dermatitis.'*
Similar results were reported by Di Toro et al
in asthmatics versus controls.*

It has been proposed that a zinc defi-
ciency switchesthe Thl immune response to-
ward a Th2-type response, which, as men-
tioned earlier, is a hallmark of asthma patho-
physiology.#>143 Prasad et al studied how mild
zinc deficiency affects the immune system.
Zinc deficiency caused an imbalance between
Thl and Th2 functions, with a subsequent in-
creased production of IL-4, IL-6, and IL-10,
and decreased production of IL-2, IFN-y, and
tumor necrosis factor alpha. They also noted
decreased NK-cdll activity and decreased num-
bersof cytotoxic CD8* T-cell precursor cells.*#
In two other studies of zinc and immunity, in-
dividuals deficient in zinc exhibited dimin-
ished Thl activity, but unaffected Th2 activ-
ity, creating arelative Thl deficiency.1%14

Even without the benefit of definitive
research on long-term zinc supplementation
in asthma patients, this author believes it is
vitally important to ensure proper zinc nutri-
ture in asthma patients to avoid a potential
zinc-deficiency-induced exacerbation of
asthma symptoms due to increased Th2 im-
mune activity.

Selenium

Glutathioneisavital component of the
body’ s antioxidant system. Glutathi one peroxi-
dase (GSH-Px) is the selenium-containing
enzyme that uses glutathione as a cofactor to
metabolize hydrogen peroxide, and can thus
protect against oxidative damage. Individuals
with asthmatend to have increased oxidative
activity, lowered selenium status, and decreased
activity of glutathione peroxidase.’4"1%0

Only one study has been conducted on
selenium supplementation to combat the in-
creased pulmonary oxidative burden in asth-
matics. Hasselmark et a performed a double-
blind, placebo-controlled study in which
asthma patients were given 100 mcg sodium
selenite (containing 46 mcg elemental sele-
nium) for 14 weeks. Significant increaseswere
seenin serum and platel et selenium and GSH-
Px activity, and improvements were seen in
subj ective symptomatol ogy. However, objec-
tive measurements of lung function were not
changed.™ It may be that the supplemental
dosage given was too low and that a supple-
mental dose of 200-250 mcg might be more
beneficial. More study is warranted in this
important arena.

Omega-3 Fatty Acids

Intermediate and end-products of fatty
acid metabolism are known to have potent ef-
fectson theinflammatory process. Prostaglan-
dins and leukotrienes from arachidonic acid
metabolism are highly inflammatory mol-
ecules, and play animportant rolein the patho-
physiology of asthma. Arachidonic acid isre-
leased from cell membrane phospholipids of
activated immune cells (viaactivity of the en-
zyme phospholipase A,) in response to vari-
ousimmunological stimuli. Prostaglandinsand
leukotrienes resulting from arachidonic acid
metabolism are pro-inflammatory molecules.
Leukotriene B, (LTB,) is involved in
bronchoconstriction and leukocyte chemot-
axis, while the cysteinyl leukotrienes—LTC,,
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LTD,, and LTE, — are far more potent
promotors of smooth muscle constriction and
mucus production. An overabundance of these
leukotrienes is implicated in the pathophysi-
ology of asthma.

Research into the effects of
leukotrienes has spurred the development of
new drugs that block the activity of these po-
tent substances. These drugs appear to be of
benefit in some asthma patients, particularly
those with more severe disease. Steroid medi-
cations, either inhaled or systemic viaoral or
parenteral dosing, have been the mainstay of
anti-inflammatory asthma drug therapy. In
contrast to the new leukotriene-inhibiting
drugs, corticosteroids strongly inhibit the re-
lease of arachidonic acid from cell membranes

by blocking the activity of phospholipase A,
resulting in a greatly diminished amount of
prostaglandins and leukotrienes. Two LTD,
receptor antagonists, zafirlukast and
montel ukast, have been approved for use in
asthma and provide moderate improvements
in objectivelung function tests, aswell asless
reliance on inhaled steroid medications. A 5-
lipoxygenase inhibitor, zileuton, has demon-
strated similar results.*®>*> Cromolyn sodium,
used prophylactically in asthma, has been
shown to inhibit LTE,-induced
bronchoconstriction, probably by inhibiting
mast cell degranulation.

Cold-water fatty fish contain relatively
large amounts of the omega-3 fatty acids
eicosapentaenoic acid (EPA) and

Figure 2. Fatty Acids and Inflammation.
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docosahexaenoic acid (DHA). When thesefish
are eaten, or when oil derived from them is
taken asasupplement, EPA and DHA displace
arachidonic acid from cell membranes. When
these cells are stimulated they subsequently
releaserelatively higher concentrations of fish-
derived oils. The resultant downline metabo-
lites of EPA and DHA differ from arachidonic
acid metabolites. EPA and DHA are converted
by cyclooxygenase into 3-series prostaglan-
dins, and by lipoxygenase to 5-series
leukotrienes, both categories of which are far
less potent inflammatory mediators than the
2-series prostaglandins and 4-series
leukotrienes arising from arachidonic acid
metabolism®*% (Figure 2). Because of this
shift toward less inflammatory eicosanoids,
one would expect to see less inflammatory
activity in the lungs, and a subsequent im-
provement in asthmasymptomsand lung func-
tion. Epidemiological studies of dietary fish
intake and risk of asthmashow an inverse cor-
relation; i.e., more fish consumed equals less
risk of asthma.’>"1® However, theclinical data
isequivocal, with well-designed studies show-
ing both positive and negative results from
omega-3 fatty acid supplementation.

A group (n=7) of individualswith sea-
sonal asthma were supplemented with 3 g/d
of afish oil concentrate containing approxi-
mately 1,300 mg each of EPA and DHA, re-
sulting in decreased residual volume (which
is usually increased in asthma patients) and
decreased bronchial reactivity.**

Broughton et al studied 26 asthma
patients after a one-month regimen of low- or
high-dose omega-3 fatty acid intake. Patients
dietary intake of fish was evaluated, then
supplementation was individualized for each
patient so they ingested omega-3 and omega-
6 fatty acidsin aratio of 0.1:1 or 0.5:1. This
provided either 0.7 grams EPA/DHA or 3.3
grams EPA/DHA, respectively (the ratio of
EPA to DHA in this study was not given). The
high-dose protocol stimulated animprovement
in bronchial reaction to methacholine

challengein 40 percent of subjects, compared
toareductioninlung functioninthelow-dose
group. Leukotriene B, was increased in the
high-dose group and was predictive of lung
function.’® This seems to indicate arole for
fish oil supplementation in asthma treatment.

In a separate study, after 10 weeks of
supplementation with 3.2 g EPA and 2.2 g
DHA per day, 12 subjectsunderwent histamine
challenge, exercise challenge, and neutrophil
studies to assess the efficacy of fish supple-
mentation in asthma. Although therewasasig-
nificant increase in omega-3 fatty acid con-
tent of neutrophilsand a50-percent inhibition
of LTB, synthesis, there was no detectable
change in the clinical outcome; e.g., no sig-
nificant change in histamine response, exer-
cise response, FEV 1, or symptom score.'6!
Hodge et a reported similar results in their
study of asthmatic children. After six months
supplementation with 1.2 g/d of omega-3 fatty
acids, afive-fold increase in plasma EPA and
adecreasein periphera blood eosinophilswas
seen, but there was no changein symptom se-
verity.*®® The reason for these mixed findings
is not known.

Botanicalsand Asthma

For botanicalsto be effectivein asthma
treatment they should provide some symptom-
aticrelief and optimally should have asignifi-
cant effect on the pathophysiology of the dis-
ease; e.g., excesshistaminerelease, leukotriene
synthesis, imbalanced Th1/Th2 immune activ-
ity. A number of botanical medicinesindicated
for asthma are listed in various herbal com-
pendiums. Expectorants such asLobelia, San-
guinaria, and Grindeliaare often used by herb-
alists, naturopaths, etc., and are reported to
have some symptomatic benefit; however, no
research on these plants with respect to effi-
cacy in the treatment of asthma is available.
Those botanical sand botani cally-derived sub-
stances with some research explaining their
mechanism and/or efficacy in asthmaare dis-
cussed below.
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Tylophora asthmatica

One botanical that hasundergoneclini-
cal scrutiny and shown success in treating
asthma is an Indian plant called Tylophora
asthmatica (also known as Tylophora indica
or Indian ipecac). The leaves of the plant are
used in Ayurvedic medicine for the treatment
of asthma, bronchitis, and arthritis. It can have
an irritant effect on the gastrointestinal mu-
cosa, and in large doses will act as an emetic.
In smaller doses, however, it acts as an expec-
torant, anti-inflammatory, and may provide
benefit in asthma cases.

Alkaloids from this plant have been
isolated and identified as tylophorine and
tylophorinine. These alkaloids are believed to
be responsible for the plant’s therapeutic effi-
cacy. In arat study, tylophorine inhibited sys-
temic anaphylaxis, adjuvant-induced arthritis,
and mast cell degranulation.’® It is suggested
that Tylophora might have a direct effect on
theadrenal glands, thusincreasing endogenous
steroid production and anti-inflammatory ac-
tivity.163

Ingestion of Tylophora leaf in asthma
patients resulted in decreased nocturnal symp-
toms, as well as significant improvements in
lung function indices compared to placebo in
a double-blind, crossover study. These im-
provements continued for weeks beyond the
short-term (7-day) trial period.'** Similar long-
lasting results were reported in astudy of 110
asthmatics. These patients chewed and swal-
lowed one Tylophoraleaf per day for six days.
At oneweek, 62 percent of individualstaking
Tylophora had moderate to complete symp-
tom relief, which lasted for weeks after the
trial. A significant percentage of subjectscom-
plained of nausea, although there tended to be
apositive correlation between nausea and de-
gree of symptomatic improvement.® To date,
no nutrient or other botanical has demonstrated
a similar long-lasting effect after short-term
dosing.

Boswellia serrata

The gum resin of Boswellia serrata,
also known as frankincense, has been used in
Ayurvedic medicine for centuries, and is aso
known in that system of medicine as Salai
guggul. Leukotrienes are elevated in asthma
and are a major component of inflammation
and bronchoconstriction. The 4-series
leukotrienes (LTB,, LTC,, LTD,, LTE)) are
derived from arachidonic acid in cell mem-
branes via activity of the enzyme 5-
lipoxygenase. Componentsof Boswelliacalled
boswellic acids have been found to specifically
inhibit 5-lipoxygenase.’® In animal studies,
Boswellia not only inhibited LTB, produc-
tion,*%” but al so prevented leukocyte migration
to inflammatory sites.'®8

Due to 5-lipoxygenase inhibition,
Boswellia should be a beneficial component
of asthma therapy. A double-blind, placebo-
controlled study of Boswelliain asthmalooked
at just this issue. Forty patients were treated
for six weeks with a Boswellia extract (300
mg threetimes daily). Symptomatic improve-
ment (dyspnea, wheezing) was seenin 70 per-
cent of patients, as were objective measure-
ments of lung function (FEV 1, FVC, PEF). A
reduction of eosinophilia was also noted.
Twenty-seven percent of participants in the
placebo group showed improvement.’® This
isavery promising study, showing both sub-
jective and objective improvement in asthma.
The new anti-leukotriene medications block
leukotriene receptors, whereas Boswellia
blocks the formation of leukotrienes. Either
way, the end result should be a decrease in
leukotriene-induced inflammation and
bronchoconstriction.

Quercetin

Quercetin is one of the most widely
occurring flavonoids ingested in food by
humans. It has been demonstrated to have
potent anticarcinogenic, anti-inflammatory,
and antioxidant capacity. In experimental
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study, quercetin reduced the concentration of
prostaglandin E, and LTB, in pleural exudate
of ratsgiven carrageenanintrapleurally.*® This
points to a possible inhibition of either
phospholipase A2 — the enzyme involved in
release of arachidonic acid from cell
membranes— or inhibition of cyclooxygenase
and lipoxygenase. Quercetin also inhibits mast
cell degranulation and subsequent release of
histamine.*’*1"2 Clinical studies of quercetin
use in asthma are lacking; however, this
flavonoid is probably useful in the overal
treatment duetoitsantihistaminic activity. Due
to the poor bioavailability of quercetin,*” this
author utilizes a water-soluble quercetin
analogue — quercetin chalcone.

Plant Sterolsand Sterolins

One of the basic biochemical dysfunc-
tionsin asthmais anincrease in IgE and spe-
cific T-cell activity. The overactivity of Th2
cells produces increased IgE antibody forma-
tion, chemotaxis of neutrophils, eosinophilia,
and a subsequent improper immune and in-
flammatory response.

One of the most intriguing and prom-
ising adjuncts in the treatment of asthma are
plant sterols and sterolins (sterol glycosides).
A proprietary blend of these plant lipids (in a
ratio of 100:1) has been shown in vitro and in
vivo to increase Thl activity while dampen-
ing Th2. This has been studied in animalsand
humansin chronic viral infections, tubercul o-
sis, and HIV. Clinical studiesare ongoing with
this compound on rheumatoid arthritis, HIV,
hepatitis C, human papilloma virus, and
asthma/alergic rhinitis.**" Whilethe mecha-
nism of action of plant sterols and sterolinsis
intriguing, and while anecdotal reports of this
compound’s efficacy in asthma treatment are
encouraging, research-based evidence is cur-
rently lacking.

Petasites hybridus
Petasites hybridus, also known as
butterbur, was used historically by the Greeks

in the treatment of asthma, and most recently
in clinical studies for migraines.t”® Cell cul-
ture studies have shown an extract of thisplant
inhibits leukotriene synthesis, possibly by in-
hibition of 5-lipoxygenase.1”*1% A recent study
on guinea pig trachea tissue revealed a con-
centration-dependent inhibition of histamine
and leukotriene-induced contractioninthistis-
sue upon introduction of this compound.® In
an open study of 70 asthmaand chronic bron-
chitis patients, a single dose of Petasites (600
mg powdered rhizome) resulted in significant
improvementsin FEV 1 and bronchial reactiv-
ity on methacholine challenge (both p<0.05).182
Further clinical studies on Petasites and its
effects on patients with asthmaare warranted.

Hands-On and Mind-Body
Medicine's Contribution to Asthma
Treatment

Acupuncture

A number of studies have been con-
ducted on the effect of acupuncture on asthma
symptoms. Unfortunately, many suffer from
poor methodology and/or poor datareporting,
making it difficult to draw accurate conclu-
sionsregarding the therapeutic efficacy of acu-
puncture in asthma. Another challengein acu-
puncture studiesisthe use of “sham” acupunc-
ture or placebo acupuncture performed by non-
acupuncturists. While these methodological
flaws do exist, the overall trend in acupunc-
ture research indicates that acupuncture can
be abeneficial adjunctivetherapy inthetreat-
ment of asthma. 187 Jobst provides an excel-
lent analysis of thisissue.'®®

Non-Acupuncture | njection

Therapy — The Infraspinatus Reflex

Harry Philibert, MD, of Metairie, Loui-
Siana, has pioneered a non-acupuncture tech-
nigue involving injection of a small amount
of a saline-lidocaine solution into the in-
fraspinatus musclebilaterally. Dr Philibert uses
this technique on all asthma patients and

Page 36
Copyright©2001 Thorne Research, Inc. All Rights Reserved. No Reprints Without Written Permission

Alternative Medicine Review O Volume 6, Number 1 O 2001




Figure 3: Infraspinatus Reflex Injection Technique.
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beneficial slow, deep, diaphrag-
matic breathing was noted to
decrease symptom severity, de-
crease medication usage, de-
crease emergency room Visits,
and increase lung function val-
ues.1%31% Transcendental medi-
tation training yielded similar
results.*®

Yoga Breathing

Yoga, which has a
strong emphasis on breathing
techniques, has been demon-
strated to benefit asthma pa-
tients. Yoga training programs
enrolling atotal of 715 patients
demonstrated significant im-
provement in asthma symp-
toms, medication usage, peak
flow rate, and exercise toler-
ance.'**19 |t gppearsthe breath-
ing techniques utilized are re-
sponsible for the beneficial ef-

claimsan astounding “total remission” rate of
84 percent. He began using thistechnique be-
cause hefound the majority of asthma patients
had extremely painful infraspinatus muscles
to pal pation. Upon injecting thesetender points
with a saline-lidocai ne-hydrocortisone solu-
tion (2 mL of a25 mg/mL hydrocortisone ac-
etate solution added to a50 mL bottle of 0.5%
lidocaine HCI — inject 0.5 mL into belly of
infraspinatusand 0.5 mL into theinfrascapular
fossa bilaterally) he found the tender points
resolved, and in those patients with asthma,
so did their asthma symptoms.*®-1 Thistech-
nique is simple and usually involves one set
of injections (Figure 3). Dr. Philibert now uses
only the lidocaine-saline solution.®?

Biofeedback

Biofeedback training appears to be a
helpful adjunct in asthmatreatment protocols.
Biofeedback emphasizing relaxation and/or

fects seen in asthma, not the
yoga postures alone.

M assage

Asthma patients can also benefit from
regular massage therapy. Massage relaxes the
musculature and reduces anxiety. A study of
children with asthma who received massage
daily for 30 days demonstrated increased peak
airflow and FEV1 during the course of the
study.?®

Chiropractic/Osteopathic

Manipulation

Many osteopathic and chiropractic
physicians perform spinal adjustments on pa-
tientswith asthma, and symptomaticimprove-
ments are often noted.>® This is an area that
needs further well-designed trialsto ascertain
whether symptomatic or lasting benefit is de-
rived from thistype of therapy. Studiesto date
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have not confirmed objective benefit from the
use of manual manipulation in asthma. 20224
While spinal adjustments certainly can help
anindividual breathe better if thereisastruc-
tural and neurological element making it dif-
ficult to breathe, they cannot be expected to
alter the underlying immunological and bio-
chemical dysfunctions of the asthmatic.

Conclusions

Asthmais at best an annoying condi-
tion, and at worst a debilitating, even deadly
disease. Research in the last decade has of-
fered significant insight into the pathophysi-
ology of asthma; however, thereis still much
unknown about the prevention, pathophysiol -
ogy, and treatment of thisincreasingly preva-
lent disease. Many studies of single nutrient
or botanical approaches to asthma treatment
have yielded subjectiveimprovementsonly, or
even contradictory results. Since asthmais a
multi-factorial health problem, it is not sur-
prising that single therapies often work in some
patients, but not others. To obtain atruerepre-
sentation of the usefulness of natural therapies
in asthma, researchers need to study multiple
interventions. This can still be done in acon-
trolled manner that can produce meaningful
data.

Theincidence of asthma, especialy in
children, is escalating at an alarming rate —
more than 100 percent over the last 20 years.
There are now over 17 million individuals in
the United States suffering with asthma—5,000
of them will die from asthma this year. The
genetic component of atopy remainsthe stron-
gest risk factor for the incidence of asthma.
But human genetics have not changed that
muchinthelast 20 years. Therefore, there must
beamulti-factorial processthat istriggering a
genetic predisposition, or causing many new,
non-heritable cases of asthma.

New, moreairtight home construction,
indoor and outdoor environmental pollutants,
nutritional deficiencies, viral and fungal

infections, gastroesophageal reflux, and
vaccinations have each been implicated in the
rising incidence of asthma.

Inflammation and airway hyper-reac-
tivity are at the core of asthma pathophysiol-
ogy, with an out-of-balance immune process
at the center of both problems. The immune
system in asthmatic individual s tends to have
an overabundance of CD4* Th2 cellular activ-
ity, resulting in production of cytokines that
promote and enhance the inflammatory cas-
cade. Numerous nutritional, environmental,
and immunological insults also push the im-
mune system toward Th2 activity, including
viral and chlamydial infection, tobacco smoke,
heavy metal toxicity, and zinc deficiency.

Conventional asthmatreatment iscur-
rently aimed at inflammation (inhaled steroids
are the mainstay of treatment) and airway
hyper-responsiveness (short-acting broncho-
dilators are often used here). The use of new
anti-leukotriene drugs is also increasing.

Natural approaches toward the treat-
ment of asthmaoverlap conventional treatment
inafew areas. Firgt, it is essential for asthma
patients to monitor their lung function daily
with a peak flow meter. They are relatively
inexpensive, and can give the individual an
objective measurement of how the treatment
isworking. Another essential component is a
symptom diary, which enables the patient to
monitor how different treatments and dosage
regimens are working, as well as providing
insight into potential food or environmental
triggers. Effortsto improvethe patient’shome
and working environment are also important,
especialy intoxicity or allergy-related asthma.
Maintaining a clean bedroom space is essen-
tial. HEPA filtersand mattress and pillow cov-
ers can also be helpful.

There are several natural treatments
that can have an impact on the immune
imbalancein asthma. Plant sterolsand sterolins
are a promising treatment, as they have are-
balancing effect on Th1:Th2 ratios. More
clinical studies are needed, and are currently
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underway. Zinc deficiency can cause an
improper Th1:Th2 ratio, and studies suggest
proper zinc intake may affect this immune
imbal ance positively.

Itisalso important to address the anti-
oxidant/oxidant balancein the body. Sincein-
flammation promotes the formation of reac-
tive oxygen species, and asthmatics have an
increased oxidant burden, nutrients such as
vitamins C and E, zinc, and selenium are im-
portant to consider. Symptomatic improvement
was seen after selenium supplementation —
even though asmall amount was used (46 mcg/
day). The vitamin C literature does not pro-
vide an unequivocal answer regarding itsuse;
however, the negative studies seem to be look-
ing for an immediate response to supplemen-
tation. The positive studies showed increases
in lung function with long-term increases in
vitamin C intake.

Intracellular magnesium is lower in
asthma patients, and it is essential to supple-
ment these individuals with magnesium. The
magnesium literatureisalso fraught with con-
tradictory information regarding intravenous
use for severe asthma attacks. But the bottom
line is — these people are deficient. Vitamins
B6 and B12 may also be helpful, asthelitera-
ture and anecdotal reports suggest they are both
deficient in some asthma patients and supple-
mentation |essens asthma symptomatol ogy.

Other natural therapies seek to address
the inflammatory problem. Quercetin reduces
histamine degranulation and the subsequent
release of histamine and inflammatory
leukotrienes. To date, Boswellia is the only
known specific 5-lipoxygenaseinhibitor in the
plant kingdom, and has been shown to decrease
asthma symptomatol ogy, both subjectively and
objectively. Butterbur extract might have a
similar mode of action, but more clinical in-
formation would be helpful for the asthma
patient. The mechanism of action of Tylophora
isunknown, but clinically it can provideagreat
deal of relief to the asthmatic. Relatively long

lasting symptomatic and objective relief was
shown with short-term dosing in two clinical
studies.

Omega-3 fatty acids should be in-
cluded in the diet or supplemented on along-
term basis. It is unknown why some fish oil
studies are positive and some are negative, as
they areprovento lower 4-series|eukotrienes.
Possibly these oils need to be consumed over
alonger period than these studies allowed, and
perhaps more attention needsto be paid to the
overall fatty acid ratio in the diet, as well as
supplementing with omega-3 oils. Long-term
epidemiological studiesshow lower incidence
of inflammatory conditions, including asthma,
with increased fish intake.

Addressing toxicity may also be an
important factor. Yeast/fungi in the patient’s
environment can be a potent allergen. Intesti-
nal yeast overgrowth after antibiotic treatment,
which can be a common occurrence in the
asthma patient, is another consideration.
Heavy metals increase the toxic burden and
should be investigated.

Physical medicine modalities appear to
be an effective adjunct to the other therapies
mentioned above. Massage, biof eedback, acu-
puncture, yoga, and spinal manipulation all
have shown symptomatic —and in some cases
objective—improvement.

Treating the asthma patient can be a
most difficult and frustrating endeavor.
However, non-invasive environmental
modifications, dietary suggestions, and
supplements can help reduce the overall
immunological and biochemical burden onthe
individual with asthma. In some cases, they
can prevent the patient from having to use beta-
agonist bronchodilatorsor steroids, or they can
be used as an adjunct to these allopathic
medications, to allow less usage or lower
dosing. However they areused, itisimperative
for the practitioner to investigate the patient’s
reactivity to substances in their environment
and promote avoidance of those substances,
as well as encouraging proper nutrition and
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