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Abstract

The use of complementary and aternative medicine (CAM), or
unconventional medicine, may be challenging for health care providersin
the United States. There are several definitions of CAM, and therapies that
are considered alternative in one country may be conventional in other
countries. Unconventional medical practices may be used instead of, or in
addition to, conventional medical therapy. It may be difficult for people
with multiple sclerosis (MS) to obtain reliable MS-relevant CAM
information, and there may be conflicts between the values of patients and
those of health care providers. These issues may create problemsin the
clinical decision-making process. The relevance to MS of some commonly
used CAM therapies is discussed: herbal medicine, vitamins and minerals,
marijuana, and a histamine and caffeine transdermal gel patch. Current
information about the efficacy and safety of CAM therapiesis extremely
variable. Some therapies appear promising, others are unsafe or

ineffective, and nearly al need to be studied further.
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In the United States, complementary and alternative medicine (CAM) areincreasing in
popularityl and appears to be widely used by multiple sclerosis (MS) patients.2,3
However, there are limitations to the MS-relevant CAM information that is currently
available. In addition, addressing issues raised by patients interested in CAM may be
particularly challenging for mainstream health care professionals.

Thisreview article discusses CAM issues that are important to health professionals who
are specialized in MS care. CAM therapy is defined, and the demographics of CAM users
are discussed. The clinical decision- making processis considered as it applies
specifically to M S patients. Differing and potentially clashing value systems of MS
patients and health care providers are highlighted. Information provided in this articleis
limited to CAM therapies and selected M S-relevant information. More detailed



information may be found in the literature about CAM,4-7 CAM and MS,8 and dietary
supplements.9-16

Definition

Controversy and confusion surround alternative medicine, and even the definition itself
is controversia. Alternative medicine (also known as unconventional or unorthodox
medicine) is often defined by what it is not: It generally refers to medical therapies that
typically are not taught in medical schools or are not readily available in community
hospitals.1 According to this definition, the term means one thing in the United States,
another in Germany, and something completely different in China. In the United States,
the definition is a"moving target,” since increasingly alternative medicine therapies are
provided in hospitals and alternative medicine courses are offered in medical schools.17
To define alternative medicine by what it is, the National Institutes of Health (NIH) has
developed a classification system for alternative medicine (Table 1).18

Table 1. Classification Scheme for CAM.

Category Examples
Biologically based therapies Herbs, diets, bee venom therapy
Alternative medical systems Traditional Chinese medicine, homeopathy
Mind-body interventions Meditation, prayer
Manipulative and body-based methods  Chiropractic medicine, massage
Energy therapies Therapeutic touch, magnets

Unconventional medical therapies may be used in an aternative or complementary

manner. Alternative use means that they are used instead of conventional medicine,
while complementary use indicates that they are used in conjunction with conventional
medicine. A broad term that encompasses both practices is complementary and
aternative medicine (CAM).

Demogr aphics of CAM Use

There have been many studies of CAM use in the general population. Much of the recent

interest in CAM was generated by a US study conducted in 1990 and reported in
1993.19 It found that 34% of the genera population used some form of CAM and that
$14 billion was spent annually on CAM professional services. A follow- up study
conducted in 1997 and reported in 1998 found an increased prevalence of CAM use to
42% and an increased annua expenditure for CAM services to $21 billion.1 Of possible
relevance to the MS population, this study found that CAM wse was relatively highin
people with chronic conditions, women, and people between the ages of 35 and 49.

Studies of CAM use in MS patients are more limited. A recent survey conducted in



California and Massachusetts found that nearly 60% of people withMS had used CAM,;
on average, individuals used two or three different forms of CAM.2 A preliminary report
from a study in British Columbiaindicated that 67% of M S patients used CAM.20 A
study conducted in Colorado evaluated visitsto CAM practitioners (as opposed to CAM
use overal). Thirty-three percent of MS patients used CAM practitioners,3 which is

approximately 40% greater than the use of CAM practitioners by the general
population.1 It is notable that these studies of CAM showed that the magjority of people
with MS2,3 and the general populationl use CAM in a complementary manner, ie, in
conjunction with conventional medicine.

Clinical Decision Making and CAM

Clinical decision making about any type of medical therapy, whether it is conventiona
or unconventional, involves two important components: disclosure of information about
therapies and evaluation of patients’ values regarding therapies.21 Most conventional
health care providers are familiar with this decision making process when it involves
conventional therapies. However, in the area of CAM, the process may be compromised
because of limited information and possible mismatches between patients values and
those of health care providers.

M S-Relevant CAM Information

Unfortunately, there are current limitations on the CAM information available to people
with MS. Readily available disease-specific information may be very limited in quantity,
inaccurate, or nonexistent. To evaluate the information on MS and CAM in the lay
literature, we conducted an informal survey at two large bookstores in Denver, Colorado.
Out of 50 popular CAM books, 33 books, or about two thirds, had sections on MS. Most
books suggested five or six different therapies, and about 20% recommended 10 or more
therapies. In some books, MS was incorrectly defined as a form of muscular dystrophy.
In addition, no two books had the same recommendations, and it was rare for the use of
any CAM therapy to be discouraged.

In addition to obtaining information from books, patients may seek CAM information
from vendors of CAM products (such as supplements), CAM practitioners, or
conventional health care providers. Product vendors may exaggerate claims in order to
sall products. Both vendors and CAM practitioners may have limited experience and
information about a specific disease process such as MS. Finally, almost by definition,
most conventional health care providers have little or no knowledge or experience with
CAM therapies.

Patient Values and Health Care Provider Values

From a conventional medical perspective, therapies are recommended after they have

undergone rigorous clinical testing. Generally, therapies are considered "effective” when
they have produced significant positive results in randomized, double-blind, placebo-
controlled trials. Therapies that have not satisfied these criteria are considered "not



definitely effective” and are not generally recommended. This leads to a black-and-white
view of medical therapies. Such aview ensures high standards of clinical practice and
alows only definitely effective therapies to be used on a widespread basis.

However, some patients with chronic diseases such as MS may have a different
perspective. Since the conventional disease- modifying and symptomatic therapies for MS
may be only partialy effective or may produce undesirable side effects, some MS
patients may be interested in the possible benefits of CAM therapies. From this
perspective, the conventional black-and-white view of medical therapies may be too
rigid; some patients may be interested in "gray areas." For example, some people with
MS may be interested in lowrisk therapies that are scientifically rational (but have not
been tested clinically) or in those that have shown promisein limited clinical trials (but
have not been proven to be definitely effective).

The professional values established to advance clinical medicine may not match the
personal values of individuals who are confronted with a disease that progresses or
symptoms that persist despite conventional medical treatment. In some clinical situations,
this creates a feeling of two cultures with very different value systems.

These differences in professional and personal standards may be especialy apparent
when conventional health care providers treat themselves. A survey of faculty members
at amajor health center in Florida found that 53% of physicians used some form of CAM
to treat their own medical conditions.22 Many of the CAM therapies that were used, such
as massage and dietary supplements, have not been proven to be effective. In another
example, in the late 1990s, the American Heart Association did not officially recommend
antioxidant supplementation for heart disease,23 but a survey at that time showed that
44% of American cardiologiststook antioxidant vitamin supplements.24

The schism that can exist between professional and persona standards has been
expressed by a patient at our MS center who is a mainstream clinician knowledgeable in
basic science, statistics, and clinical trial methodology: "Physicians wisely require
powerful evidence of efficacy before prescribing treatments. From a patient perspective,
that standard may be too high." He continued, "My standard is this: If atreatment is
probably safe, it is worth trying, even if evidence regarding its efficacy is equivoca. To
deny patients the opportunity to make that decision is paternalistic and wrong."

A Need for Accurate Information and Under standing of Patient Values

The combination of lack of scientifically sound information for patients and a potential
clash of value systems of patients and health care providers can lead to significant
problems related to CAM decision making in MS patients. Due to this situation, MS
patients may make decisions about CAM therapies with inadequate information and
without the input of mainstream health care providers. This creates an unhelpful and
potentially dangerous situation for MS patients who are interested in CAM.



Examples of M SRelevant CAM Therapies

Herbal Medicine

Use of herbal medicine has grown extensively in the United States over the past decade.
Americans spend approximately $5 billion yearly for herbal therapies.25 There are
several misconceptions about herbs. One popular misconception is that herbs are
"natural" and are not really drugs. In fact, herbs contain many different chemicals, some
of which may, like drugs, exert therapeutic effects through receptor-based mechanisms.
To emphasize this point, it has been suggested that herbs be referred to as "herbal drugs.”

There are many other important issues about herbal therapies. One is that some of the
chemicalsin herbs may produce adverse effects or interact with prescription
medications. Another is concern about the lack of regulations in the US to ensure the
quality, safety, and efficacy of herbal preparations.25 These and other issues may be
summarized in general considerations and guidelines about herbal therapy (Table 2).

Table 2. Considerations/Guidelines For Using Herbal Medicine.
Herbs are often used as drugs.
Herbs may contain many different chemicals, some of which have not yet
been identified or characterized.
These chemicals may be toxic or interact with other drugs.
The composition and quality of herbal preparations are variable.
If herbs are used, they should generaly be used for a short time for
benign, self-limiting conditions.
Herbs should be avoided by:

» Women who are pregnant or breast-feeding

* People with multiple medical problems

* People who take multiple medications
Herbs should be used with caution, and their use should be discussed
with a physician.

Multiple herbal therapies are of potential interest to MS patients. The M S-relevance of
four popular herbs will be considered: St. John’s wort, vaerian, cranberry, and ginkgo
biloba

St. John’sWort

Patients with M'S may experience depression, and St. John’s wort is an herb that appears
to have antidepressant effects. Its use dates back to ancient Greece.13 Currently, St.
John’s wort is one of the most popular herbs in the United States, and, in Germany, the
use of St. John’s wort surpasses that of fluoxetine.26 Many clinical studies indicate that
St. John’s wort has antidepressant effects26; however, its effectiveness relative to the
selective serotonin reuptake inhibitors (SSRIs) is not known. To address thisissue, an
NIH-funded study is underway to compare St. John’s wort and sertraline.



There are several important concerns about the use of St. John’s wort in patients with
MS. First, depression should not be treated and diagnosed without the involvement of a
health care provider. St. John’s wort may also produce sedation and photosensitivity.27 It
should not be taken with other antid epressant medications.27 Finally, St. John’swort isa
cytochrome P450 inducer and thus may interact with multiple medications, some of
which may be used by M S patients (including amitriptyline, carbamazepine, imipramine,
nortriptyline, phenytoin, phenobarbital, and primidone).28

Valerian

Another popular herb is valerian. Severa studies indicate that its root may be an
effective treatment for insomnia.10 The active constituent is not known, but it may, like
benzodiazepines, produce its effects through the GABA-ergic system.10 There have
been occasional reports of hepatotoxicity, but this may be due to contaminants and not to
vaerian itsalf.10 Vaerian may produce excessive sedation and therefore has the potential
to worsen M S fatigue or accentuate the effects of sedating medications (eg, lioresdl,
tizanidine, and benzodiazepines) and alcohol.10

Cranberry and Urinary Tract Infections

Cranberry, which may be taken as juice or capsules, has along history of use as an
herbal method to treat or prevert urinary tract infections (UTIs).13 Thisis of potential
relevance to M S patients who are prone to UTIs. Two constituents of cranberry, fructose
and proanthocyanidins, appear to inhibit bacterial adhesion to the urinary tract.29 Clinical
studies indicate that cranberry may be effective for preventing UTIs, but definitive
clinical studies have not been done.30 There are no known adverse effects except
diarrhea and other gastrointestinal symptoms with daily ingestion of morethan 3to 4 L
of cranberry juice.10 For preventing UTIs, use of cranberry may be reasonable for
patients interested in an herbal approach. For treating UTIs, antibiotics should be used,
because the effectiveness of cranberry for treatment is unproven and UTIs may cause
serious complicationsin M S patients.

Vitamin C is also sometimes recommended for treating UTIs. The rationale for this
approach is that vitamin C may acidify the urine. However, there is not convincing
evidence that vitamin C acidifies the urinel0,31 or that vitamin C is effective for
preventing or treating urinary tract infections.32

Ginkgo Biloba

Ginkgo bilobais an especialy popular herb in the United States. Much of its popularity
may be due to a frequently cited 1997 article about ginkgo biloba treatment in elderly
patients with dementia.33 Ginkgolides, chemical constituentsin ginkgo biloba, have
antioxidant properties and aso inhibit the effects of platelet activating factor (PAF),
which isinvolved in thrombosis as well as inflammation.34

Due to PAF srolein inflammation and the antagonistic effect of ginkgolides on PAF,
there has been interest in the possible use of ginkgo biloba for MS. Animal studies
indicate that ginkgo biloba decreases the severity of experimental allergic
encephalomyeélitis (EAE), the animal model for MS.34 In asmall clinical study of 10 MS



patients with exacerbations, eight improved with ginkgo biloba treatment.35 However, a
subsequent study of 104 patients found that ginkgo biloba was not effective for treating
exacerbations.36 Thus, ginkgo biloba does not appear to be an effective therapy for MS
attacks. The effects of ginkgo biloba on disease course and on M S-related cognitive
dysfunction have not been studied.

Due to its antiplatelet effects, ginkgo biloba use may occasionally lead to bleeding
complications. In case reports, ginkgo biloba has been associated with spontaneous
subdural hematomas,37 intracerebral hemorrhage,38 and ocular bleeding.39 Ginkgo
biloba should probably be avoided by people who take antiplatelet or anticoagulant
medication, people with bleeding disorders, and people undergoing surgery.

HerbsHaving Possible Risks

Several herbs are described as "immune-stimulating.” One of the most common of these
herbs is echinacea, which appears to stimulate macrophages and T cells.40 This
observation is based on in vitro and ex vivo studies. Whether this effect has clinical
relevance for an autoimmune condition such as MS has not been investigated. As a result,
using it may be viewed as atheoretical risk. Other herbs that have been shown to
stimulate macrophages or T cells in experimental systems include astragalus,41,42 Asian
ginseng,43 Siberian ginseng,44 and garlic.45

A number of herbs that are sometimes specifically recommended for M S have been
shown to produce toxic effects. Three of these herbs (borage seed oil, chaparral, and
comfrey) may be hepatotoxic.15 Another herb, lobelia, may cause nausea, vomiting,
tachycardia, seizures, and encephal opathy.10

Vitaminsand Minerals

There isa great deal of misunderstanding about the use of vitamin and mineral
supplements. Some supplements are recommended with little or no justification for MS.
They may be recommended in other situations because it is mistakenly assumed that if a
deficiency state of a particular vitamin or mineral impairs the function of the immune
system or nervous system, an excess of that same vitamin or mineral is beneficial and,
therefore, therapeutic for MS. Vitamin B6 (pyridoxine) is a well-recognized example for
which this assumption isincorrect: nervous system injury may occur if the intake of this
vitamin is deficient or excessive.10

Antioxidant Vitamins

The antioxidant vitamins, including vitamins A, C, and E,46 are sometimes claimed to
be effective therapies for MS. In fact, there is suggestive evidence that free radical-
induced oxidative damage is increased in MS patients47-49 and that oxidative damage
plays arole in myelin injury50 as well as axona damage.51,52 However, antioxidant
vitamins also stimulate T cells and macrophages; thus, they also pose a theoretical
risk.53,54 One 5-week study of 18 people with M S found that supplementation with
antioxidants was not associated with worsening of the disease.55 However, this study
was too limited to provide definitive information about the safety of antioxidantsin
people with MS. Due to the widespread use of antioxidant supplements and the possible



role of freeradicalsin MS, further studies of antioxidant safety and efficacy in MS are
needed.

Nonvitamin antioxidant supplements are also sometimes recommended for MS. These

include aphalipoic acid, coenzyme Q10, grape seed extract, oligomeric
proanthocyanidins (OPC), and Pycnogenol.10 These supplements are more expensive
than antioxidant vitamins, and at this time it has not been established that their
antioxidant activity and clinical efficacy are superior to those of antioxidant vitamins. In
addition, without more information about the safety and efficacy of antioxidantsin MS
patients, it is not clear that any antioxidant supplement is safe or effective in this patient
population.

Vitamin D and Calcium

Vitamin D and calcium play an important role in maintaining bone density, but
unfortunately they may be underutilized in MS patients.56 It is increasingly recognized
that osteoporosis and osteopenia are not restricted to postmenopausal white women.57
MS patients appear to have decreased bone density and increased fracture risk; this
Situation may be under-recognized.56,58-61 Risk factors for osteoporosis that may be
common in MS patients include female gender (especially postmenopausal women),
immobility, decreased weight, and steroid treatment.56 Vitamin D and calcium
supplements should be considered for these patients. For those with known osteoporosis,
treatment is usually vitamin D ard calcium supplements as well as osteoporosis
medications and (if appropriate) hormone replacement

therapy.56

Vitamin D also has immunosuppressant effects.62,63 In animals with EAE, vitamin D
treatment decreases the severity of the disease.64,65 However, in arecent preliminary
study of 11 people with M S, a six- month treatment with a vitamin D analogue (19-nor)
did not alter the disease course and did not decrease disease activity as assessed by

MRI.66 Further study of the possible clinical utility of vitamin D in MS is appropriate.

Vitamin B12

Some CAM literature recommends vitamin B12 treatment for MS. Thisis presumably
due to the observation that vitamin B12 deficiency may, like MS, cause damage to the
spinal cord and optic nerves and that vitamin B12 levels are decreased in some MS
patients.67-69 The current scientific literature does not indicate that widespread use of
vitamin B12 isindicated in MS because biologicaly significant vitamin B12 deficiency is
rare in MS patients.70 A small subgroup of M S patients have vitamin B12 deficiency,
and for those individuals, vitamin B12 treatment is indicated.

Marijuana

In limited studies, smoked marijuana and orally administered cannabinoids have been
reported to improve some MS-related symptoms.71 There were 112 respondents to a
survey sent to 230 people with MS who smoke marijuana. 72 More than 90% stated that
marijuana improved spasticity, pain, tremor, and depression. Several small clinical
studies suggest that MS-related spasticity may be decreased with smoked marijuana or



oral cannabinoids.71,73,74 In mice with EAE, spasticity and tremor are decreased by
cannabinoid agonists and increased by cannabinoid antagonists.75 The National
Academy of Scienced/Institute of Medicine (NAS/IOM) reviewed the marijuana literature
in 1999. They concluded that some studies suggest that marijuana and oral cannabinoids
may decrease M S-related spasticity.76 To further investigate the area of cannabinoids
and MS, large clinical trials of cannabinoid effects on spasticity and pain are under way

in the United Kingdom.77

In addition to their possible effects on MS symptoms, cannabinoids exert actions on the
immune system. Cannabinoid receptors are present on macrophages and T cells, and
cannabinoids appear to have an immunosuppressive effect.78,79 In EAE, the severity of
diseaseis lessened by treatment with cannabinoids. 79,80

It isimportant to note that there are significant adverse effects associated with smoked
marijuana.71,74 The risks include cancer, worsening of cardiovascular disease, and poor
pregnancy outcomes. M S-relevant neurologic symptoms that may be worsened by
marijuana include sedation, incoordination, and gait unsteadiness. The interaction of
cannabinoids with prescription medications is poorly understood. The NAS/IOM report
concluded that if cannabinoids are to be used as therapeutic agents, delivery methods
must be developed that are safer than smoking.76

Transdermal Histamine and Caffeine

Recently, there has been interest in a pharmacy-compounded transdermal gel patch
containing histamine and caffeine that is claimed to improve multiple MS symptoms.81
The patch is marketed under the brand name Procarin®. The use of histamine is based on
studies in the late 1940s and early 1950s that indicated that intravenous histamine
produced multiple beneficial effectsin M S patients.82,83 However, the significance of
these results is not clear, because the studies lacked controls and patients were treated
with tubocurarine, received physical therapy, and had alergy testing in addition to
histamine therapy.

Published studies of the safety and efficacy of Procarin are limited. A study of 55 MS
patients found a six- week treatment with Procarin produced improvement in 67% of
patients.84 Symptoms that improved included weakness, numbness, gait unsteadiness,
pain, fatigue, and depression. This study has significant limitations, including the lack of
a control group, the lack of a caffeine-only treatment group, and the use of self-
assessment measures.

There are concerns about the safety of Procarin. Histamine may provoke asthmatic
attacks. Also, since the effectiveness of Procarin is unproven, patients should not use
Procarin instead of conventional therapies, especially disease-modifying medications
(interferons and glatiramer acetate). Controlled clinical studies should be conducted to
evaluate the safety and effectiveness of this therapy.

Final Considerations
Attitudes about CAM are sometimes polarized: Some individuals and organizations
broadly denounce CAM, while others actively promote it. As this article documents, it is



too simplistic to hold generalized positive or negative opinions about CAM. Rather, the
avalable

information about each specific CAM therapy must be considered with regard to a
particular disease such as MS. Through this process, it becomes apparent that some CAM
therapies are promising, others are unsafe or ineffective, and most need to be studied
further. In addition to careful consideration of the available information, the values of
patients, which may be very different from those of conventional health care providers,
must be assessed and incorporated into the decision making process about CAM.

Conventional health care providers may interact with patients in severa different ways
regarding CAM (Table 4). The lowest level of involvement isa"don’t ask, don't tell”
approach in which CAM therapies are smply not discussed by health care providers or
by patients. This approach is not helpful, and it may be dangerous to patients who are
considering CAM and want objective information about the possible benefits and risks
of specific therapies.

Table 4. Levels of Involvement in CAM.
1."Don’'t ask, don’t tell"
2.Refer patients to religble sources of CAM information
3.Provide CAM information to patients

4.Make recommendations about CAM therapies
5.Practice CAM therapies

Beyond this approach, there are progressively increasing levels of involvement for the
health care provider. A ssmple, helpful measure isto refer patients to reliable sources of
information, as there are reliable lay sources of information on MS and CAM8,85 and on
CAM in general .5,6,13,86 If interested, conventional health care providers may go one
step further by becoming knowledgeable and providing CAM information themselves.
Finally, health care providers may become even more involved by actualy
recommending or providing therapies; either of these approaches must be carried out with

caution, because a higher level of involvement raises potentially important licensing and
liability issues.

Acknowledgments
This research was supported by the Rocky Mountain MS Center, HealthOne

Foundation, and Teva Marion Partners. Ronald Murray, MD, reviewed the
manuscript, and Kathy Haruf helped prepare the manuscript.

References

1.Eisenberg DM, Davis RB, Ettner SL, et a. Trends in aternative medicine use in the
United States,



1990-1997: results of afollowup national survey JAMA. 1998;280:1569-1575.

2.Berkman CS, Pignotti MG, Cavallo PF, et a. Use of aternative treatments by people
with multiple  sclerosis. Neurorehabilitation Neural Repair. 1999:13:243-254.

3.Schwartz C, Laitin E, Brotman S, LaRocca N. Utilization of unconventiona
treatments by persons  with MS: isit aternative or complementary? Neurology.
1999;52:626-629.

4.Fontanarosa PB, ed. Alternative Medicine: An Objective Assessment. Chicago:
American Medical  Association; 2000.

5.Cassileth BR. The Alternative Medicine Handbook. New York, NY: WW Norton &
CoInc; 1998.

6.Fugh-Berman A. Alternative Medicine: What Works. A Comprehensive Easy-to-
Read Review of  the Scientific Evidence, Pro and Con. Baltimore, Md: Lippincott,
Williams & Wilkins; 1997.

7.Spencer JW, Jacobs JJ, eds. Complementary/Alternative Medicine: An Evidence-
Based  Approach. St Louis, Mo: Mosby, Inc; 1999.

8.Bowling AC. Alternative Medicine and Multiple Sclerosis. New Y ork, NY: Demos
Medical  Publishing. In Press.

9.Sarubin A. The Health Professional’s Guide to Popular Dietary Supplements. The
Amercian  Dietetic Association; 1999.

10.Jellin M, Batz F, Hitchens K. Natural Medicines Comprehensive Database.
Stockton, Calif:  Therapeutic Research Faculty; 1999.

11.Blumenthal M, ed. The Complete German Commission E Monographs: Therapeutic
Guideto  Herba Medicines. Austin, Tex: American Botanical Council; 1998.

12.Brinker F. Herb Contraindications and Drug Interactions. 2nd ed. Sandy, Ore:
Eclectic Medical ~ Publications; 1998.

13.Foster SE, Tyler VE. Tyler's Honest Herbal. 4th ed. Binghamton, NY: Haworth
Herbal Press, Inc;  1999.

14.Robbers JE, Tyler VE. Tyler’s Herbs of Choice: The Therapeutic Use of
Phytomedicinals.  Binghamton, NY: Haworth Herbal Press, Inc; 1999.

15.Newall CA, Anderson LA, Phillipson JD. Herbal Medicines: A Guide for Health
Care Professionals. London: The Pharmaceutical Press; 1996.

16.Schulz V, Hansel R, Tyler VE. Rational Phytotherapy: A Physician’s Guide to
Herbal Medicine. 3rd ed. New York, NY: Springer-Verlag; 1998.

17.Wetzel M S, Eisenberg DM, Kaptchuck TJ. Courses involving complementary and
aternative medicine at US medical schools. JAMA. 1998;280:784-787.

18.National Institute of Health. National Center for Complementary and Alternative
Medicine.  Available at: http://nccam.nih.gov/nccam/fcp/classify. Accessed September
11, 2000.

19.Eisenberg DM, Kessler RC, Foster C, et a. Unconventional medicine in the United
States.  Prevalence, costs, and patterns of use. New Eng J Med. 1993;328:246-252.

20.Wang Y, Hashimoto S, Ramsun D, et a. A pilot study for the use of aternative
medicinein  multiple sclerosis patients with specia focus on acupuncture. Neurology.
1999;A550.

21.McAlister FA, Straus SE, Guyatt GH, et a. Users' guides to the medical literature:
XX. Integrating  research evidence with the care of the individual patient. Evidence-
Based Medicine Working Growp. JAMA. 2000;283:2829-2836.



22.Burg MA, Kosch SG, Neims AH, Stoller EP. Personal use of alternative medicine
therapiesby  health science center faculty. JAMA. 1998;280:1563.

23.Tribble DL. Antioxidant consumption and risk of coronary heart disease: emphasis
onvitamin C,  vitamin E, and beta-carotene: A statement for healthcare professionals
from the American Heart Association. Circulation. 1999;99:591-595.

24.Mehta J. Intake of antioxidants among American cardiologists. Am J Cardiol.
1997;79:1558- 1560.

25.Bauer BA. Herbal therapy: what a clinician needs to know to counsel patients
effectively. Mayo  Clin Proc. 2000;75:835-841.

26.Linde K, Ramirez G, Mulrow CD, et a. St John’s wort for depression—an overview
and meta-analysis of randomized clinical trails. BMJ. 1996;313:253-258.

27.Josey ES, Tackett RL. St. John’s wort: a new aternative for depression? Int J Clin
Pharmacol  Ther. 1999;37:111-1109.

28.Ruschitzka F, Meler PJ, Turina M, et a. Acute heart trarsplant rejection due to Saint
John’swort  [letter]. Lancet. 2000;355:548-549.

29.Howell AB, VorsaN, Der Marderosian A, Foo LY . Inhibition of the adherence of P-
fimbriated  Escherichia coli to uroepithelial-cell surfaces by proanthocyanidin exracts
from cranberries. N Engl JMed. 1998;339:1085- 1086.

30.Jepson RG, Mihaljevic L, Craig J. Cranberries for preventing urinary tract
infections. The Cochrane Library. 1999;2.

31.Barton CH, Sterling ML, Thomas R, et a. Ineffectiveness of intravenous ascorbic
acid as an acidifying agent in man. Arch Intern Med. 1981;141:211-212.

32.Castello T, Girona L, Gomez MR, et a. The possible value of ascorbic acid as a
prophylactic agent for urinary tract infection. Spinal Cord. 1996;34:592-593.

33.LeBarsPL, Katz MM, Berman N, et a. A placebo-controlled, double-blind,
randomized trial of an extract of Ginkgo bilobafor dementia. JAMA. 1997;278:1327-
1332.

34.Braquet P, Esanu A, Buisine E, et al. Recent progress in ginkgolide research Med
Res Rev. 1991;11:295-355.

35.Brochet B, Orgogozo JM, Guinot P, et al. Etude pilote d' un inhibiteur spécifique du
PAF-acéther, leginkgolide B dansle traitement des poussées aigués de sclérose en
plagues. [Pilot study of ginkgolide B, a PAF-acether specific inhibitor in the treatment of
acute outbreaks of multiple sclerosis.] Rev Neurol (Paris). 1992;148:299-301.

36.Brochet B, Guinot P, Orgogozo JM, et a. Double-blind, placebo controlled,
multicentre study of ginkgolide B in treatment of acute exacerbations for multiple
sclerosis. The Ginkgolide Study Group in multiple sclerosis. J Neurol Neurosurg
Psychiatry. 1995;58:360-362.

37.Rowin J, Lewis SL. Spontaneous bilateral subdural hematomas associated with
chronic Ginkgo biloba ingestion. Neurology. 1996;46:1775-1776.

38.Matthews MK, Jr. Association of Ginkgo biloba with intracerebral hemorrhage.
Neurology. 1998;50:1933-1934.

39.Rosenblatt M, Mindel J. Spontaneous hyphema associated with ingestion of Ginkgo
biloba extract. N Engl JMed. 1997;336:1108.

40.Percival SS. Use of echinaceain medicine. Biochem Pharmacol. 2000;60:155-158.



41.Sun Y, Hersh EM, Lee SL, et a. Preliminary observations on the effects of the
Chinese medicina  herbs Astragalus membranaceus and Ligustrum lucidum on
lymphocyte blastogenic responses. J Biol Response M0d.1983;2:227-237.

42.Zhao KS, Mancini C, Doria G. Enhancement of the immune response in mice by
Astragalus membranaceus extracts. Immunopharmacology. 1990;20:225-234.

43.Scaglione F, Ferrara F, Dugnani S, et a. Immunomodulatory effects of two extracts
of Panax ginseng C.A.Meyer. Drugs Exp Clin Res. 1990;16:537-542.

44.Bohn B, Nebe CT, Birr C. Flow-cytometric studies with Eleutherococcus senticosus
extract asan immunomodulatory agent. Arzneimittelforschung. 1987;37:1193-1196.

45.Lau BH, Yamasake T, Gridley DS. Garlic compounds modulate macrophage and T-
lymphocyte functions. Mol Biother. 1991;3:103-107.

46.Food and Nutrition Board, Ingtitute of Medicine. Dietary Reference Intakes for
Vitamin C, Vitamin E, Selenium, and Carotenoids. Washington, DC: National Academy
Press; 2000.

47.Greco A, Minghetti L, Sette G, et a. Cerebrospinal fluid isoprostane shows
oxidative stressin patients with multiple sclerosis. Neurology. 1999;53:1876-1879.

48.Giovannoni G, Heales SR, Land JM, Thompson EJ. The potential role of nitric
oxide in multiple sclerosis. Mult Scler. 1998;4:212-216.

49.Hooper DC, Bagasra O, Marini JC, et al. Prevention of experimental allergic
encephalomyelitis by targeting nitric oxide and peroxynitrite: implications for the
treatment of multiple sclerosis. Proc Natl Acad Sci USA. 1997;94:2528-2533.

50.LeVine SM. The role of reactive oxygen species in the pathogenesis of multiple
sclerosis. Med Hypothesis. 1992;39:271-274.

51.Trapp BD, Ransohoff RM, Fisher E, et al. Neurodegeneration in multiple scleros's:
relationship to neurological disability. Neuroscientist. 1999;5:1-7.

52.Bowling AC, Beal MF. Bioenergetic and oxidative stress in neurodegenerative
diseases. Life Sci. 1995;56:1151-1171.

53.Grimble RF. Effect of antioxidative vitamins on immune function with clinical
applications. Int J Vitam Nutr Res. 1997;67:312- 320.

54.Harbige LS. Nutrition and immunity with emphasis on infection and autoimmune
disease. Nutr Health. 1996;10:285-312.

55.Mai J, Sorensen PS, Hansen JC. High dose antioxidant supplementation to MS
patients: effects on glutathione peroxidase, clinical safety, and absorption of selenium.
Biol Trace Elem Res 1990;24:109-117.

56.Herndon RM, Mohandas N. Osteoporosis in multiple sclerosis. a frequent, serious,
and under-recognized problem. Int JMS Care. 2000;2:5-12.

57.Marwick C. Consensus panel considers osteoporosis. JAMA. 2000;283:2093-2095.

58.Nieves J, Cosman F, Herbert J, et al. High prevaence of vitamin D deficiency and
reduced bone mass in multiple sclerosis. Neurology.1994;44:1687-1692.

59.Cosman F, Nieves J, Komar L, et al. Fracture history and bone loss in patients with
MS. Neurology. 1998;51:1161-1165.

60.Troiano RA, Jotkowitz A, Cook SD, et a. Rate and types of fracturesin
corticosteroid-treated multiple sclerosis patients. Neurology. 1992;42:1389-1391.

61.Cocksedge S, Freestone S, Martin JF. Unrecognised femoral fractures in patients
with paraplegia due to multiple sclerosis. Br Med J (Clin Res Ed). 1984;289(6440):309.



62.Cantorna M T, Humpal-Winter J, Deluca HF. In vivo upregulation of interleukin-4
is one mechanism underlying the immunoregulatory effects of 1,25-Dihydroxyvitamin
D3. Arch Biochem Biophys. 2000;377:135-138.
63.van Etten E, Branistreanu DD, Verstuyf A, et al. Analogs of 1,25-dihydroxyvitamin
D3 as dose-reducing agents for classical immunosuppressants. Transplantation.
2000;69:1932-1942.
64.Branisteanu DD, Waer M, SobisH, et a. Prevention of murine experimenta allergic
encephalomyelitis. cooperative effects of cyclosporine and 1[a pha],25-(0OH)2D3. J
Neuroimmunol. 1995;61:151-160.
65.Lemire M, Archer DC. 1,25 dihydroxyvitamin D3 prevents the in vivo induction of
murine experimental autoimmune encephalomysélitis. J Clin Invest. 1991;87:1103-1107.
66.Fleming JO, Hummel AL, Beinlich BR, et a. Vitamin D treatment of relapsing-
remitting multiple sclerosis (RRMS): A MRI-based pilot study. Neurology.
2000;54:A338.
67.Reynolds EH, Linnell JC, Faludy JE. Multiple sclerosis associated with vitamin B12
deficiency. Arch Neurol. 1991;48:808-811.
68.Reynolds EH, Linnell JC. Vitamin B12 deficiency, demyelination, and multiple
sclerosis. Lancet.1987;2:920.
69.Reynolds EH, Bottiglieri T, Laundy M, et a. Vitamin B12 metabolism in multiple
sclerosis. Arch Neurol. 1992;49:649-652.
70.Goodkin DE, Jacobsen DW, Galvez N, et a. Serum cobalamin deficiency is
uncommon in multiple sclerosis. Arch Neurol. 1994;51:1110-1114.
71.lversen LL. The Science of Marijuana. New York, NY: Oxford University Press;
2000:155-164.
72.Consroe P, Musty R, Rein J, et al. The perceived effects of smoked cannabis on
patients with multiple sclerosis. Eur Neurol. 1997;38:44-48.
73.Ungerleider JT, Andyrsiak T, Fairbanks L, et al. [delta]9- THC in the treatment of
spasticity associated multiple sclerosis. Adv Alcohol Subst Abuse. 1987;7:39-50.
74.Francis GS. Marihuana and Medicine. Totowa, NJ: Humana Press Inc; 1999:631-
637.
75.Baker D, Pryce G, Croxford JL, et a. Cannabinoids control spasticity and tremor in
amultiple sclerosis model. Nature. 2000;404:84-87.
76.Joy JE, Watson SJ, Jr, Benson JA, eds. Marijuana and Medicine. Washington DC:
National Academy Press; 1999.
77.Levy B. US and UN studies support medicinal marijuana research. Herbal Gram.
1999;46:14-17.
78.Parolaro D. Presence and functiona regulation of cannabinoid receptors in immune
cells. Life Sci. 1999;65:637-644.
79.Wrguin |, Mechoulam R, Breuer A, et a. Suppression of experimental autoimmune
encephalomyelitis by cannabinoids. Immunopharmacology. 1994,28:209-214.
80.Achiron A, Miron S, Lavie V, et al. Dexanabinol (HU-211) effect on experimental
autoimmune ercephalomyelitis: implications for the treatment of acute relapses of
multiple sclerosis. J Neuroimmunol. 2000;102:26-31.
81.Wright JV. Procarin: the empire strikes back. Nutr Healing. 1999;10-13.
82.Horton BT, Wagener HP, Aita JA, et al. Treatment of multiple sclerosis by the
intravenous



administration of histamine. J Amer Med Assn. 1944;124:800-801.

83.Jonez HD. Management of multiple sclerosis. Postgrad Med. 1952;2:415-422.

84.Gillson G, Wright JV, Del.ack E, Ballasiotes G. Transdermal histamine in multiple
sclerosis. part one—clinical experience. Altern Med Rev. 1999;4:424-428.

85.MS Center and Complementary and Alternative Medicine. Rocky Mountain MS
Center. Available at: www.ms-cam.org. Accessed September 11, 2000.

86.Dillard J, Zipporyn T. Alternative Medicine for Dummies. New York, NY: IDG
Books, 1998.



