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Abstract

Medicinal herbs as potential source of therapeuwids has attained a significant role in Health
system all over the world for both humans and alemat only in the diseased condition but
also as potential material for maintaining propezalth. A major factor impeding the
development of the medicinal plant based industneteveloping countries has been the lack of
information on the social and economic benefitst ttauld be derived from the industrial
utilization of medicinal plants. Except for the usfethese plants for local health care needs, not
much information has been available on their mapaential and trading possibilities. The
present review mainly focuses on some medicinaitplavith their biological sources, chemical
constituents, usual doses and adverse effectsitibraad medicines are generally considered safe
due to long history of being in practice especialhger the specified conditions for use reported
in ancient literature. However, adverse effectsame individuals due long-term use of certain
herbal drugs have been reported recently. The seweffects range from liver failure (comfrey
root) to abnormal heart rhythms (ephedra) to déptinyroyal). World Health Organization
advocates use of herbs that have along historysefanly if no adverse events have been
reported. In case of herbals where some adversetgfére reported, toxicity data in its dosage
form is required using all toxicity bench —marks fonventional pharmaceuticals. Isolated
active principles from herbals are to be treatke ihodern drug and subjected to rigorous testing
as required by the regulatory authority of thecounfAnother concern related to safety of
herbals is presence of contaminants such as heatatanpersistent pesticides and afltoxins.

Keywords. Herbal drugs, traditional medicines, herbal druaxidity, authentification.

I ntroduction

Herbs have created in interest among the peopleitbyclinically proven effects like
immunomodulation, adaptogenic and anti mutagerictbe expended use of herbal medicines
has led to concerns relating to its safety, qualitg effectiveness. In practice however, three
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groups of herbs can be identified from a safetyhpof view. At first, a handful of herbs that
contain near pharmaceutical concentration of pasenconstituents, which should not taken
internally. Example: Belladona, Arnica and DigisalSecond the herbs are with powerful action
often causing nausea and vomiting. Example: Lobali@ Euonymus. At last there is a
idiosyncratic grouping of herbs which have beergidt with some scientific support, it exhibit
specific kinds of toxicity. Example: pyrrolizidinalkaloids containing comfrey, male fern,
mistletoe and yohimbe. Toxicants can interrupt in@iam of carbohydrate, lipids, and proteins,
alter synthesis release and storage of harmonese Serbal alkaloids; Vincristine,Rutaecarpine,
Evodamine, dehydroevodiamine, class of AQ, triteomis and flavonoids serve as substrates,
inducers or inhibitors of CYP'S. Adverse drug reacteports are a critical source of herbal drug
safety information. Artemisia absinthium L contamus active narcotic derivative, which cause
central nervous system disorders and generalizedaigeteriorationHeliotropium europaeum,
containing pyrrolidine alkaloids, potent hepatoxivalerian officinalis, containing valepotriates,
which acts a sedative and muscle relaxants in ébr animals. In the WHO database, there are
presentlyll, 716 suspected herbal plants casetsepidie commonly reported reaction are;
pruritus, urticaria, rash, rash erythematous,ngugemiting, diarrhoea, fever, abdominal pain,
dyspnoea. The risk that the alkaloid Berberinehimese coptis species elicits jaundice seems to
be most substantial in infants who are deficierglircose 6 phosphate dehydrogenase. The root
of Saliva miltiorrhiza which has been used tradiéilty in china for the treatment of coronary
disease can enhance the anticoagulant activityaofann, when both drugs are taken together.
The world health organization (WHO) released gunds for good agricultural and collection
practices for medicinal plants an industry estidat@rth more than US $60 billion. One of the
major causes of adverse events is directly linkedhe poor Quality of herbal medicines,
including raw medicinal plant materials, and to tweong identification of plant species.
Cultivating, collecting, and classifying plants emtly are therefore of the utmost importance for
the quality and safety of products. Other specieglants parts through misidentification,
accidental contamination or intentional adultematiall of which may have unsafe consequences,
may contaminate medicinal plants collected in tild {Medicinal plants, 2004). Acute,subactue
and chronic toxicity tests are required dependingha intend use of potential drugs substance.
Drug intended for short tem use undergo acute itiyx({@ mice and rats both sexes) and sub
acute toxicities studies in 2 species (both setadsihg therapeutic dose [TD], 5 TD and 10 TD.
The route of exposure is designed to stimulatecigatied route of administration. All the
toxicity indicators like body weight, mortality, dncomplete hematological parameters at
different time interval are monitored and companedh control groups. Autopsy and
hematological examination of all the vital orgassiiso required. Drugs for chronic ailments like
diabetes hypertension or age related generati@u teeundergo 2 year chronic administration to
determine potential of a substance to induce chrtmicity or carcinogenecity as suggested by
NIEHS, USA under the NationalToxicology ProgrameTdafety evaluation of a potential drug
also requires specific tests for target organ foxguch as reproductive toxicity, neurotoxicity,
nephrotoxicity ornon-target organ adverse effedtse |genotoxicity or immunotoxicity.
Development ofharmonized guideline for the safdthaerbal drugs will be step forward in safe
drug development from plant sources.

Classifying therapies herbal drugs

Complementary and alternative therapies differhiait the former are treatments that can work
alongside and in conjunction with orthodox meditahtments, while the latter are those given

Scholars Research Library 33



D Bhowmik et al Arc. Apl. Sci. Rek.(2) 32-56

in place of orthodox medicine and whose effects ayegated by orthodox medicines (BMA,
1993). Classifying any treatment as one rather tharother, however, is open to debate. Thus,
for example, the BMA (1993) classifies massage, panature and aromatherapy as
complementary therapies, and herbals as alterntiterapies, while Dunning et al classify them
all as complementary. Studies have shown that rmtatiboth consult their GP and use non-
conventional therapies for the same illness episdterefore in the following discussion the
term 'complementary' will be used throughout. Thare a number of concerns in relation to
complementary therapies. These include the probtbat patients may see unqualified
practitioners because, to date, only osteopathy deised legislative power to sanction
individuals guilty of malpractice. While patientseautilizing therapies other than orthodox ones,
there is also a fear that they risk missed or agglajiagnosis, may waste money on ineffective
treatments and may refuse or cease effective asthtréatments. Furthermore, it is argued, the
mechanisms of some therapies are so implausibtettiag cannot possibly be effective. These
objections, however, are made from within an orthoohedical paradigm and are therefore open
to question. Perhaps of greater concern is thefltlat complementary therapies are universally
safe. This is fallacious - all treatments have pbéential to do harm as well as good; indeed,
Vickers and Zollman (1999) suggest that herbal wieds present the greatest risk of adverse
effects of all the complementary therapies. Thelt tius form the core of the following
discussion, and Ernst's classification (1996b) kellused to structure this account.

Use of herbal remedies

The use of herbal remedies is common, with 35-45%.roericans using herbal products as

medications (Cohen, 1998; Lee and Horne, 2001thdriJK spending on herbal products is now
over £40 million a year (Vickers and Zollman, 199%hen 979 patients about to undergo

surgery were asked about their use of herbal reseednd nutraceuticals (supplements not
derived from plants), 170 (17.4%) reported takinghs products (Larkin, 1999). The most

frequently used herbs were ginkgo (Ginkgo bilol#a4%), ginseng (Panax and Eleutherococcus
species, 26.5%), and garlic (Allium sativum, 26.5%)

Toxicity

Herbal remedies are plant-based, as in fact arey mgthodox drugs - some 25% of present
pharmaceutical preparations contain at least otieeaimgredient extracted from plant sources
(Farnsworth, 1981). Moreover, thousands of our gareslrugs were originally derived from
plants, including digitalis (foxglove), aspirin (vaw and meadowsweet) and paclitaxel (Taxol)
.However, in the case of orthodox drugs the activgredient is isolated from the plant,
chemically standardized, subjected to criticalickihassessment and then often replaced with a
synthetic analogue. In contrast, the herbalist usegures of diverse herbal ingredients of
varying potency. Potency depends on the part oplhet used - for example root, stem, leaves
or fruits - the time of the year it is picked, athet actual species of plant used: for example,
ginseng may refer to marBanax and Eleutherococcus species. Because potency refers to the
amount of drug required evoking a response, if gbtency of the formulation of the herbal
remedy is unknown it is difficult to know what doseprescribe to get the desired effect without
causing problems of toxicity. An example of thisiplem is provided by mistletoe, the popular
name for 1300 species of evergreen, including th@@ean varietyiscum album. Mistletoe is
used as an antispasmodic, diuretic and hypotensinesome claim it has anti-cancer properties.
Mistletoe extract contains at least three typgsodéntially toxic compounds: alkaloids - some of
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which may be cytotoxic - viscotoxins and lectinshieh have haemagglutin and mitogenic
actions.

Adverse reactions

Modern drugs generally undergo extensive formaingsfor therapeutic and adverse effects

before being licensed. In this way drug regulatoogies ensure that the risk of adverse effects is
small and within acceptable limits. No such corstrekist for the majority of herbal remedies,

however. They do not come under the aegis of thgalatory bodies and are not required to

undergo systematic testing. Consequently our knydeof their potential adverse effects and

interactions is limited. In the UK and the USA harlbemedies are considered as dietary
supplements rather than as drugs. Consequentlyamaegpselling them cannot make any claims
about their therapeutic effects and they give neicedabout their adverse effects or contra-
indications gives examples of some known medicalrious adverse effects of herbal

preparations.

Allergic reactions

Like orthodox drugs, herbal preparations can resulhypersensitivity reactions, which can
range from dermatitis through to anaphylactic shéak example, tea tree oil - widely used as a
topical disinfectant - or chamomile can cause giterreactions Mutagenic reactions
Anthranoid laxatives such as aloe, cascara, rhubath Senna have Genotoxic potential and
have been associated with colorectal cancer ineegmlogical studies in humans. Chaparral
may also be mutagenic. One case has been desuwiitsrd a patient developed cystic renal cell
carcinoma after regularly drinking Chaparral tea.

Drug interactions

Most consumers believe herbal medicines are haspdesthey have no qualms with taking them
in along with prescribed conventional medicinesadidition, many immigrants to the UK have
their own traditional medicines, which they may ¢one with orthodox medical care (D'Arcy,
1993). Both these practices can lead to harmfub-deng interactions. This problem is
exacerbated because at least 30% of patients dtelhaheir doctor that they are using them
(Eisenberg et al, 1993; Yoon and Horne, 2001). Thisither because patients do not consider
herbal remedies as 'drugs’, and so when askedHmtay of their medications do not mention
them, or because they are reluctant to mention tfeenfiear of a negative response from the
practitioner. It is therefore vital that cliniciamsclude questions about herbal remedies in their
routine drug histories, and be informed rather fa@gmental about their use.

Contamination

Herbal medicines are not required to undergo theesguality checks as conventional drugs and
so they may be contaminated or adulterated. Fompka many Asian and Indian herbal
remedies have been found to contain heavy metals &silead, arsenic and mercury. One of the
worst examples of contamination causing adverseceffoccurred in the USA in 1989, where
there was an outbreak of eosinophilia-myalgia synmdr associated with the use of L-
tryptophan, an over-the-counter dietary supplemusatd for weight loss (Anon, 1999). More
than 1500 cases were reported, including 38 dektbse than 95% of the cases were traced to
an individual Japanese supplier. Researchers feame trace-level impurities, suggesting that a
contaminated batch of L-tryptophan contributedht® dutbreak.
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False authentication

False authentication can occur inadvertently orbdehtely. An example of this is Ginseng
preparations. Only Asian ginseng contains the aatempounds ginsenosides, but commercial
preparations often do not make this clear. Mor@assly, ingredients may be included which are
not identified, including potent orthodox drugs Isuas digitalis, steroids, active oestrogens,
phenacetin and glibenclamide. Finally, one ingred@an be replaced with another. This led to
an outbreak of fibrosing interstitial nephritis fAermany and France when 'Guang fangi'
containing nephrotoxic aristolochic acids was stitstd for the Chinese drug 'Fangji’. The use
of herbal medications in the United States overgast decade has increased dramatically and
there are over 29,000 products on the market.driJhited States, as many as 65 percent of the
population report the use of complementary andratere medical (CAM) therapies. Women
are more likely to use complementary medicine, moa-Hispanic whites are more likely than
other racial groups. Use is highest in persons éetvthe ages of 35 and 55 years. In 1997, the
out-of-pocket cost for all complementary and alaine therapies was estimated to be $27
billion while $19 billion was spent for dietary qalpments .Use of herbal medications can be
traced back as far as ancient China, India, andeHamand formulations have been expanded
upon over the centuries .Many patients considetutall herbal remedies to be completely free
of unwanted side effects. This is concerning sime@y herbal products have biological activity
that can lead to severe toxicity. Fewer than 4@gqrdrof patients disclose to their physician that
they are using these products.

Herbal aids for cancer treatment

Cancer treatments are a paradox, on one hand degy@owerful toxicity to a tumor, but on the
other spreading toxicity to the rest of the bodiie Bide effects of such treatments may cause
death even before the cancer does. Biological respoodifiers (BRMs) are compounds that
have a unique effect on physiology and can redoeeside effects of cancer treatments, while at
the same time increasing their effectiveness. A BRIdairs damage to the body rather than
targeting a pathogenic agent such as cancer. ittajy acts by stimulating the immune system
to restore optimal function. Many diseases andctidas as well as AIDS result from immune
surveillance failure. Because chemotherapy commesnthe immune system, people receiving
cancer treatments run an especially high risk otre@ting and dying of infections. Cytokines,
hormones naturally produced in the body, promotmumity and are often used clinically as
BRMs—to treat disease, fight viral infections andy@ment chemotherapy. Three pharmaceutical
cytokines currently in use include colony-stimuigtifactors that reduce the chance of infection
and thus the need for antibiotics by stimulatingdmarrow to produce more white blood cells;
interferons that stimulate macrophages to ingestiga particles and help the body produce
antiviral chemicals; and interleukins that stimelgrowth and activation of white blood cells.
The therapeutic use of these cytokines, called inotherapy, as a cancer treatment both with
and without standard anti-cancer drugs is margirelccessful. Side effects such as depression,
nausea and chest pain, however, can limit the teféseess of some pharmaceutical cytokines.
Many herbs have long been known to affect the imeraystem, but only recently have scientists
considered them as possible BRMs and adjunct caheeapies. Such herbs often prompt the
body's cells to secrete cytokines, which then eoddne immune response. The most promising
of these herbs include black cumin, mistletoe, @mngs astragals, green tea, Echinacea and garlic.
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Black Cumin

Black cumin Nigella sativa) is related to a common garden flower that goesdwmeral names
including cinnamon flower, nutmeg flower and lovea-mist. In the Mediterranean and Middle
East where nigella seeds are traditionally used,atso referred to as black seed and is used for
a variety of ailments including upper respiratognditions, headaches, cancer, stomachaches
and jaundice. Nigella seeds are traditionally easdéome or ground with honey.Nigella is
considered a BRM because studies show extractstfierseeds are toxic to cancer cells and, in
mice, prevents blood cell toxicity caused by theti-eancer drug cisplatin. The active
components of nigella seeds are the volatile dysnbquinoline and dithymoquinone, both of
which inhibit tumor cells in laboratory experimentsven tumor cells resistant to anti-cancer
drugs?® A recent cell study conducted at the Internatidmahuno-Biology Research Laboratory
in South Carolina showed that when incubated wigfella extract, cancer cells were unable to
produce fibroblast growth factor and the proteiflagenase, both necessary for blood-vessel
growth into the tumor. Without a blood supply, entar cannot grow. Nigella also stimulates the
immune system, as shown in an experiment conduetdd human lymphocytic white blood
cells. Cells treated with nigella-seed proteindpiaed greater amounts of cytokines, specifically
interleukin-1-beta and tumor necrosis factor alpt@aw and if this is important to treating cancer
is not yet established. Another recent experimedicates that thymoquinone may also prevent
some toxic side effects of cancer treatments. 8stenfrom King Saud University in Saudi
Arabia found that mice pretreated with thymoquinareze protected from carbon tetrachloride-
induced liver toxicity. Carbon tetrachloride isaxin that in small amounts can kill by causing
the liver and kidney to atrophy. Liver toxicity wassessed by measuring the release of liver
enzymes in the blood. Thymoquinone also demonsti@téoxidant activity, which may be how

it protects the liver.According to U.S.D.A. Phytechical and Ethnobotanical Databases
compiled by James Duke, Ph.D., nigella seed alstagts limonene. Found in high amounts in
lavender, limonene is being investigated for usa eatment for some types of cancer.

Mistletoe

European mistletoé/{scum album) is an evergreen parasite that depends on adftest, an old
apple tree. It has long been considered a sacraat, ppartially because of its medicinal
properties. Historically, mistletoe was used t@atmeervous disorders, but some European clinics
are now using it to treat cancer. Mistletoe mayvprdelpful for treating cancer because it
stimulates the immune system, stabilizes DNA, iitkilblood vessel growth and is toxic to
cancer cells. Many of these effects were documeintedll and animal studies in the 1970s and
1980s. Although small and poorly designed, somedrustudies show that mistletoe treatment
also improves the quality of life and survival safer people with cancer. The most common
preparation of mistletoe is an inject able, ferraedntvhole-plant extract called Iscador. Its active
components include proteins such as ML-I and viedos. Recent studies show that mistletoe's
viscotoxins affect the immune system. Arndt Bussifigm Krebsforschung Herdecke,
University Witten/Herdecke in Germany showed thatde extracts of viscotoxin stimulated
human granulocyte cells (a type of white blood )cédl destroy pathogenic cefl5This is
especially important because cancer treatmentssgrahuloctye activity, which in turn increases
infection risk. Treatment with mistletoe must bamauistered only under the supervision of a
health care provider.
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Ginseng

There are two types of ginserRRgnax ginseng, also known as Oriental, Asiatic, Chinese, Korean
or Japanese ginseng, andquinquefolius, known as American ginseng. Siberian ginseng
(Eluetherococcus senticosus) is a different plant genus entirely but sharesmynaroperties with
true ginseng. All of the ginsengs are adaptogemibd) meaning they produce nonspecific
resistance for the body. Although ginseng's en@rggucing properties can benefit someone
with cancer, scientific evidence indicates it hagenspecific uses.

A recent cell study by Tadahir Takeda from Kanaz&dmversity in Ishikawa, Japan, showed
that polysaccharides from panax boost production tlig immune-stimulating cytokine
interleukin-8. Both leukemic human monocytes (typdsblood cells) and normal human
monocytes were incubated with panax extracts foh@drs. Researchers then measured the
amount of IL-8 in the cells. The ginseng signifitgmncreased the amount of IL-8 secreted from
these cells compared to cells not incubated wittsegig.A purified polysaccharide of panax,
called ginsan, has several immunomodulating effectsmouse cells that are similar to the
effects of the naturally occurring cytokine intetté&n-2. Ginsan activates T and B lymphocytes
and macrophages and converts spleen cells inteagati killer cells that destroy tumor cells.
When ginsan was injected into mice with inducedglwancer, it significantly reduced the
number of tumors—by 44 percent—compared with mita did not receive ginsan. When
mices, were given ginsan in their drinking watbg tumors were also decreased, but only by 15
percent. Ginsan had no detectable toxicity. Custersbould discuss using ginseng with their
physician because the herb can decrease bloodepleliting. When taken in conjunction with
chemotherapy, bleeding problems may occur.

Astragalus

In Chinese medicine, astragaluasttagalus membranaceous) is considered an adaptogenic
herb. A 1988 experiment indicated astragalus exiraceased the ability of interleukin-2 to Kkill
cultured tumor cells.A more recent study at theobtiima University School of Medicine in
Japan showed that a water-based astragalus extraat,incubated with mouse spleen cells, had
several immunopotentiating effects. It increaseckB growth, T cell activity, and interleukin-6,
tumor necrosis factor and antibody production. @gatus also protects the body against drug
toxicity. In one animal study, a combination ofraghlus and wintergree®yrola rotundifolia)
prevented damage to the kidney and to the cochlerares and hair cells of the inner ear caused
by the antibiotic gentamicin, commonly prescribed pneumonia and sepsis.Astragalus is
included in a Chinese herbal medicine referredstd@significant tonic decoction or SQT (Shi-
Quan-Da-Bu-Tang). It is a 10-herb combination regmnded in conjunction with cancer
therapy to protect the body from drug toxicity andrease immunity. According to Chinese
research, astragalus prevents the adverse effédiseocanti-cancer drugs mitomycin C and
cisplatin as well as stimulates the immune systEm. herb is more commonly used in Asia as
an adjuvant to cancer treatments.

Green Tea

Although it is better known as a cancer preventipesliminary studies suggest green tea
(Camellia sinensis) also may be a useful treatment for cancer or ajuvant to
chemotherapy’ Green tea contains catechins, antioxidantlike gadyolic compounds, that can
inhibit the spread of cancer.A recent animal stbgySadao Hirota from the University of
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Shizuoka in Japan showed that, when taken with olfegrapy, steeped green tea also enhanced
the therapeutic effects of the drugs. Mice withceanwere treated with the widely used anti-
tumor drug doxorubicin and given green tea oraifter 18 days, tumor size in the green tea
plus doxorubicin-group decreased 37 percent cordparth 25 percent in the mice given only
doxorubicin. Researchers found that the conceotraif doxorubicin increased in the tumors of
animals receiving the green tea but not in normsalie, which may explain the drug's increased
effectiveness.

Echinacea

Many laboratory studies document echinaceathifiacea spp.) traditional use as an immune
stimulator. The active polysaccharide fraction ofiieacea increases phagocytosis, or ingestion
of foreign particles, and stimulates productiontlté cytokines interleukin-1, interleukin-6 and
tumor necrosis factor.One human study by Wolfranm@r of Philipps University in Marburg,
Germany, showed that echinacea had some abiliprel@ent upper respiratory tract infections
and shorten their duration. His double-blind stoflyf09 people showed that taking 4 mLEof
purpurea extract twice daily for eight weeks decreasedrible of infection by 22 percent and
shortened the duration of colds by two d&yalthough the improvement is modest, it may have
important implications to someone on chemother&myne herbalists, however, warn that using
echinacea for long periods can decrease immunigyb#list Christopher Hobbs suggests using
echinacea for only a week or 10 days at a time.tWWarostudy using cells from healthy
volunteers, chronic fatigue syndrome patients atalSApatients, showed that combined extracts
of panax and echinacea enhanced natural killefuwedition, an important component of cellular
immunity. This was true for all the cells. Althoughhinacea is usually recommended for upper
respiratory tract infections and there is littldadan its use as an adjuvant to chemotherapy, it is
reasonable to expect its immune-enhancing effectdetrease the risk of infection in people
receiving cancer treatments.

Garlic

Garlic (Allium sativum) may be an effective adjuvant treatment for camemause of its effects
on the liver, tumor cells and the immune systesaltility to reduce the side effects of cancer
treatment was demonstrated in an animal study ichwharlic given orally to rats significantly
reduced liver damage caused by the cancer-caudiagpxns found in molds. Researchers
speculate that because garlic enhances the aativigyutathione S-transferase, a liver enzyme
that helps detoxify and remove toxins from the hodymay detoxify aflatoxins before they
cause damage. A more recent study by Dale Rig¥gest Virginia University in Morgantown
indicated aged garlic extracts are effective agaitedder cancer. Garlic extracts were injected
four times during a one-week period into mice viatadder cancer. The mice showed significant
reduction in tumor growth compared with mice thialt bt receive injections. Garlic extract was
also effective when given orally. High doses ofligggreater than 12.5 mL per injection) caused
toxicity, but effective doses (6.3 mL) did not causide effectd’ When garlic extracts were
given orally in the animals' drinking water (29 rd&y), tumors decreased significantly with no
side effects. In another experiment, a water-sel@xtract of fresh garlic given orally to mice
for five days prior to gamma-radiation treatmendtpcted against the chromosomal damage
caused by treatment. With luck, researchers wititione to find inexpensive and nontoxic
BRMs. In addition to their usefulness as adjuvanttiemotherapy, such herbs may also help
treat AIDS, chronic fatigue syndrome and other imewdepressing diseases. Although inferring

Scholars Research Library 39



D Bhowmik et al Arc. Apl. Sci. Rek.(2) 32-56

meaningful effects for humans from laboratory amdmel studies is not easy, in most cases
these herbs have few side effects when compargtiaomaceuticals and are generally safe to
use. Advise customers to talk to their doctors teefursuing supplemental cancer treatments so
that potential side effects, as well as therapeetiects, can be monitored. Many of these
treatments require injections that should be adstened only by a qualified medical
professional.

Efficacy and safety of herbal remedies

Dietary supplements, including vitamins, minerasd herbal remedies, are not regulated by
either state or federal agencies. They have beassitied by the FDA as dietary supplements
these products may be in the form of tablets, dapsisoft gels, gel caps, liquids, teas, or
powders. Their use is often justified based upopedrnce from trial and error, not rigorous
scientific scrutiny. Under the Dietary Supplemermalih and Education Act (DSHEA) of 1994;
the FDA is responsible for taking action against ansafe dietary supplement product after it
reaches the market. As a general rule, supplemanufacturers do not need to register with the
FDA, prove product safety, or get FDA approval befproducing or selling supplements. The
FDA monitors safety (eg, voluntary dietary supplemadverse event reporting) and product
information, such as labeling and claims. The FaldBrade Commission regulates advertising of
dietary supplements .Manufacturers must make satthe product label is truthful and not
misleading. They must list all ingredients contdine the product on the label and limit the
claims (health claims, nutrient content claims, atdcture/function claims) that can be made.
Structure/function claims are those which claimt tthee nutrient is intended to affect normal
structure or function in humans (ie, "calcium bgiktrong bones"). If a manufacturer makes a
structure/function claim on the supplement labeBHEA requires a disclaimer commenting:
"This statement has not been evaluated by the H#s product is not intended to diagnose,
treat, cure, or prevent any disease." The widedptess of mixed remedies and the lack of
randomized, placebo-controlled clinical trials makay review of the safety and efficacy of
herbal remedies troublesome. The popular use diahgroducts in the general community
raises concerns for potential herb—drug interastiofhe risk of herb—drug interactions is
increased if the herbal medicines are used comulyrevith drugs which have a narrow
therapeutic range, or are used in certain groupsaténts, such as the elderly or those with
impaired liver and renal functions. This short papiews some important concepts in herb—
drug interactions and cases involving Chinese henledicines.

Potential herb—drug interactions.

Traditional herbal medicines have been widely usedhousands of years in many countries.
Metals have been used in disease treatment sinee ithmemorial. Gold in medicine was
mentioned by Roman physician Pliny and Greek pbpbgrDioscrides. Hippocrates, the father
of modern medicine, explained the beneficial heplmd anti-disease properties of silver. In
olden days, people used silver bottles for stoviager, wine and milk and to prevent spoiling.
Siddha medicine is a form of South Indian mediaifech is believed to have been developed
by the Siddhars, the ancient supernatural spirgaadts of India. In siddha medicines, apart from
gold and silver, mercury, sulphur, mica, arseniogc and several other minerals, gems, shells,
horns are treated with indigenous herbs and arengas bhasmas andchendurams. A bhasma
means a fine ash obtained though incineration. @irams are prepared by the process of
sublimation and they are much more potent thanrbhasSiddha medicine has immense faith in
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the miracles of mercurial drugs and in the prolaiogaof life through rejuvenating treatments
and intense yogic practices. Silver, gold, zinquar and other metals, are well known to have
anti-microbial effect in modern medicines have besed as wonderful life saving drugs against
infectious diseases for thousands of years witlamyt adverse effects. Role of these herbo-
mineral preparations for curing skin diseases sigcpsoriasis, eczema, alopecia, diabetic ulcer,
warts, vitiligo and leprosy are well studiddost of the medicines are mixture of compounds and
because of its synergistic action; toxicity is lgeagiminished, thereby increasing bioavailability
through the cells of the body. Treating the mirenalth herbal juices may lead to reduction
(trituration) in particulate size even up to nawels (less than 100 nm) enabling increased
potency. These drugs are known to be effective @avémwconcentration.Various commercially
available medicines such asLinga Chenduram, Pod&@handrodaya Chenduram, Kshaya
Kulanthaga Chenduram, Velli Parpam, Naga ChendaagnNaga Parpam which contain noble
and other metals were used for analysis. Theseamedi are particularly used for treating
infectious diseases. So far, nothing is known alleeitchemical composition of these medicines
and the scientific basis of its application.

WHO guidelines for quality standardized herbal fourtations

a.Quality control of crude drugs material, plarggarations and finished products.
b.Stability assessment and shelf life.

c.Safety assessment; documentation of safetydlmasexperience or toxicological studies.
d. Assessment of efficacy by ethnomedical infororaiand biological activity evaluations.

The bioactive extract should be standardized on khsis of active principles or major
compounds along with the chromatographic fingetprfTLC, HPTLC, HPLC and GC). The
standardization of crude drug materials includeféfiewing steps:

1. Authentication (Stage of collection, parts oé tplant collected, regional status, botanical
identity like phytomorphology, microscopical andstelogical analysis, taxonomical identity,
etc.)

2. Foreign matter (herbs collected should be fremfsoil, insect parts or animal excreta, etc.)

3. Organoleptic evaluation (sensory characterste tappearance, odor, feel of the drug, etc.)

4. Tissues of diagnostic importance present irdting powder.

5. Ash values and extractive values.

6. Volatile matter

7. Moisture content determination

8. Chromatographic and spectroscopic evaluatiorC, HPTLC, HPLC methods will provide
gualitative and semi quantitative information abthg& main active constituents present in the
crude drug as chemical markers in the TLC fingetpevaluation of herbals (FEH). The quality
of the drug can also be assessed on the basis ohthmatographic fingerprint.

9. Determination of heavy metals — e.g. cadmiuml l@rsenic, etc.

10. Pesticide residue — WHO and FAO (Food and Awjucal Organization) set limits of
pesticides, which are usually present in the heflbese pesticides are mixed with the herbs
during the time of cultivation. Mainly pesticidekd DDT, BHC, toxaphene, aldrin cause serious
side-effects in human beings if the crude drugsvared with these agents.
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11. Microbial contamination — usually medicinaltie.containing bacteria and molds are
coming from soil and atmosphere. Analysis of tha@tk of E. coli and molds clearly throws light
towards the harvesting and production practices. Stibstance known as afflatoxins will
produce serious side-effects if consumed along thighcrude drugs.

12. Radioactive contamination — Microbial growthhierbals are usually avoided by irradiation.
This process may sterilize the plant material et tadioactivity hazard should be taken into
account. The radioactivity of the plant samplesusthdve checked accordingly to the guidelines
of International Atomic Energy (IAE) in Vienna atitht of WHO.

Limits for Microbial Contamination

Microorganism Finished product Raw materials
E. coli 10" 10'
Salmonella - -
Total aerobic bacteria 10 -
Enterobacteria 10 -

Afflatoxins should be completely removed or shooudd be present

In order to obtain quality oriented herbal producsse should be taken right from the proper
identification of plants; season and area of ctib&¢ extraction, isolation and verification
process.

Chemical and instrumental analyses are routinetyl dsr analyzing synthetic drugs to confirm
its authenticity. In the case of herbal drugs, havdhe scene is different especially for poly
herbal formulation, as there are no chemical orlyéical methods available. Therefore
biological-screening methods can be adopted fortimeucheckup of herbal drugs and
formulations. In the case of herbal drugs, the igualf raw materials and products can be
furnished by regular pharmacognostic identificagiaand phytochemical analysis. The herbal
formulations in general can be standardized scheafigtas to formulate the medicament using
raw materials collected from different localitiesdea comparative chemical efficacy of different
batches of formulation are to be observed. Thegregipns with better clinical efficacy are to be
selected. After all the routine physical, chemieald pharmacological parameters are to be
checked for all the batches to select the finalsfiad product and to validate the whole
manufacturing process.

The stability parameters for the herbal formulasionvhich includes physical parameters,
chemical parameters, and microbiological parameters

Physical parameters include color, appearance, odor, clarity, visggsmoisture content, pH,
disintegration time, friability, hardness, flow htyi, flocculation, sedimentation, settling ratedan
ash values.

Chemical parametersinclude limit tests, extractive values, chemicalas, etc.

Chromatographic analysis of herbals can be done using TLC, HPLC, HPTLC &, UV,
Fluorimetry, GC-MS, etc.
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Microbiological parameters include total viable content, total mold countatcenterobacterial
and their count. Limiters can be utilized as a dgjtative or semiquantitative tool to ascertain and
control the amount of impurities like the reagensed during abstraction of various herbs,
impurities coming directly from the manufacturingsgels, impurities from the solvents, etc.

Chemical decomposition of substances present in the formulation also preslseveral toxic or
impure compounds during storage in undesirable itond. Contaminants may come directly
from the atmosphere also. This includes mainly ,dsstfur dioxide, HS, CQ, Arsenic,
moisture, etc.

The guidelines set by WHO can be summarized asfed:

a. Reference to the identity of the drug. Botanieahluation — sensory characters, foreign
organic matter, microscopical, histological, histemical evaluation, quantitative
measurements, etc.

b. Reference to the physiochemical character oflithig. Chromatographic profiles, ash values,
extractive values, refractive index, polarimetrieadings, moisture content, volatile oil
content, etc.

c. Reference to the pharmacological parameterdo@aal activity profiles, bitterness values,
haemolytic index, astringency, swelling factor,rfoag index, etc.

d. Toxicity details — heavy metals like cadmiunadearsenic, mercury, etc. Pesticide residues.

e. Microbial contamination — Total viable aerobicount, pathogenic bacteria like

enterobacterid. coli, salmonellaPseudomonous aeruginosa, Saphylococcus aureus, etc. and

presence of afflatoxins etc.

f. Radioactive contamination.

Maximum residue limits =

Acceptable daily index x body weight x extracti@actor
--------------------------------------------------------------- X Therapeutic doses
Mean daily intake of drug x safety factor x 100

Modern herbal ayurvedic monographs

In the modern herbal ayurvedic monographs the ataliwhtion parameters are discussed in a
comprehensive way. According to the modern ayuredionograph the quality control
protocols include the following:

Title, synonyms, publications related to that plaonstituents present, analytical methods.
Descriptive evaluation: Description of the drug, yf@morphological, microscopical,
organoleptic evaluations, foreign matter, foreignemals, etc.

Physicochemical parameters

Identity: Physical and chemical identity, chromatgghic finger prints, ash values, extractive
values, moisture content.
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Strength: Ethanol and water extractive values, tilelail and alkaloidal assays, quantitative
estimation protocols, etc.

Biological Activity Evaluation
Bitterness values, astringency, swelling factomfandex, hemolytic index, etc.

Toxicological evaluation
Pesticide residues, heavy metals, microbial conmtatiwn like total viable aerobic count,
pathogens liké. coli, SalmonellaP. aeruginosa, S. aureus, Enterobacteria, etc.

Aflatoxins
The presence of aflatoxins can be determined bynchtographic methods using standard
aflatoxins B, By, G;, G, mixtures. Aflatoxin is a product of the microbiedinAspergillus flavus.

Herbal medicine: safety of herbal medicine

A major benefit of herbal medicine is its long bist of safe use. Humans have been taking
herbal medicine for thousands of years. This ie Bkhuge experiment where thousands if not
millions of people are utilizing plants to benefieir health and relieve symptoms, in some cases
herbs like garlic have at least 3,000 years of sate Contrast this with many pharmaceuticals
that have only a few years of studies and humarnaisepport their safety. As it turns out, about
5% of drugs have to be pulled from the market aftane years of use.ln many cultures herbal
medicines are added to food, and taken daily asgamd restorative remedies. In European
studies comparing herb preparations and pharmaetudrugs, the side effects of the herbal
remedies when compared with pharmaceutical drudggpisally one half, or equivalent to the
rate of side effects for the placebo.As recentlyhasearly 1980s, doctors, regulators, and even
the news media were not much interested in the eminof herb safety. Why? Because most
didn’t believe herbs had any effect at all, muctslpose a public safety threat.This all changed
in the mid-1990s with the rise in popularity of $dhn’s wort, kava, ginkgo, and other top herbs.
Enough high-quality studies were finally availabdeconvince many skeptics that herbs in fact
did have activity. Subsequent studies have shoanhérbs have in some cases as much activity
as pharmaceutical drugs. Since then, several &atiave combined to bring herb safety to the
forefront. In clinical trials, mostly from Europlerbal products have shown similar activity to
pharmaceutical drugs for relieving symptoms suchdggression and anxiety. Modern herbal
products can be highly concentrated. Some of thiegeaconstituents might be purified and then
added back into extracts at up to 95% of the tofdlls high concentration makes the
preparations that contain these extract more likggithan herbs, at least in the traditional sense,
and while these concentrations might increase fii@aey of the products in some cases, it also
increases the risk of side effects and herb-drugractions.The herb ephedra (ma huang), a
traditional Chinese herb that contains substarmbunts of the alkaloid ephedrine became
national news when it was linked to a number ofeas® events and even deaths in the
U.S.Many more people today are taking prescriptorgs and herbs together—as many as 25
million people in the U.S. alone.

Herbal safety

Despite a huge upswing in the popularity and useafe concentrated herbal medicines world-
wide, it is not easy to come up with any statisbesstudies that show that herbs are not safe
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when taken as generally recommended today on préalels, and doses given in popular herb
books.The World Health Organization created onehef largest herb safety databases in the
world. A thorough search of this database shows vhey serious side effects or interactions
have been reported internationally over the lastyears. [Give example from Artemisia
search].Very few reports of serious adverse evassociated with herbal medicines can be
found after a thorough search of databases andtsefrom government agencies such as the
centers for disease control (CDC), and the food dwd administration (FDA), charged with
monitoring the safety of the drugs and devices usdtkalth care. A search of Toxline, one of
the major sources of information on toxic substaneeaintained by the National Library of
Health, as part of the largest medical databasthenworld, PubMed, shows that herbs are
inherently safe, with a few caveats: After reviegvinumerous clinical trials with a total of
thousands of patient volunteers, the most commde sffect from taking herbs are digestive
upset and headaches. These quickly resolve afthrcirey the dose or discontinuing the
herbs.Herbs used in their whole form are usualliersthan when used in highly refined
forms.Some people are allergic to or react adwersel herbs that most people can use
safely.People who have life-threatening diseasadi¢plarly heart disease and liver disease) and
are taking several to many prescription drugs shask caution when taking herbs. It is best to
consult with professional health care providershsas licensed acupuncturists and professional
herbalists, in concert with your physician. Herlated adverse effects usually fall into the
categories contraindications, side effects, anerattions. Most traditional systems of medicine,
especially traditional Chinese medicine have defioenditions where specific herbs should not
be taken. For instance when the patient has digesteakness, or when they are taking other
specific herbs. These potential interactions atecansidered dangerous, but not following these
contraindications could negate the positive eftddhe treatment, or even lead to worsening of
the condition or symptoms.

Toxicity of traditional herbal drugs

Herbs generally can cause either digestive upsali@engic reactions. Digestive upset can result
from taking some herbs like ginkgo standardizedaext especially on an empty stomach. In
their whole form, herbs have lots of crude fiberd a&an be tough to digest for some people.
Herb extracts are often easier to digest and uswallise less digestive upset, though even
extracts can cause a feeling of nausea or fulltesscur in some cases. The possibility of
digestive upset can be counteracted and the abmomthanced by adding some spicy herbs like
ginger to the formula, or taking the herbs withggin tea. Using an herbal formula that is
skillfully formulated by an experienced herbalisincreduce the possibility of side effects and
increase the effectiveness because these fac®rsoasidered ahead of time. At home, add a
little ginger, cinnamon, and other favorite spit@your herb teas to enhance the enjoyment and
reduce digestive upset.Severe side effects of henegarations are unusual, when used as
recommended on the product, but a few are beshtakder the advice of an experience herbal
practitioner because of reports of possible toxicRlease consult the [Herbal Database] for
specific information on 245 herbs.

Interactions of herbal drugs

Now that millions of people around the world arengsherbs and pharmaceutical drugs together
as part of their daily regime, interactions aretaialy possible in some cases. Interactions can
happen because herbs contain complex mixtures oy @meive compounds, and some of them
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Herbswith Potential for Side Effects or Toxicity

Herb

Use

Potential Side Effectsor Toxicity

Blue Cohosh
(don’t use during pregnancy)

Usually with black cohosh
just before birth to stimulate

contractions, but also in soméas other toxic compounds

“women’s formulas.”

Potentially toxic to the heart of the fetus

Chaparral
(Not for long-term use or excessive
doses internally.)

Traditional remedy for colds
flu, infections, cancer, and
more.

Liver toxicity reported in the literature
without much evidence.

Comfrey
(Not for long-term use or during
pregnancy internally.)

Healing application for burng
cuts, skin trauma.

5| iver toxicity reported in the literature
with only moderate support.

Kava

(Generally safe. Consult your health
care professional if you have pre-
existing liver disease. Caution using
with alcoholic beverages or other
sedative pharmaceuticals like
benzodiazepines.)

Traditional social drink in
Pacific Islands. Used today
for muscle tension, anxiety,
nervousness, insomnia.

Liver toxicity reported in the literature o
some preparations containing stem

extracts, moderate concentrations (belo
20% kavalactones, teas, and tinctures l¢
likely to cause problems.

Any liver toxicity is likely to be due to
rare allergic reactions.

extracts. For traditional root and rhizome

W
SS

Lobelia
(Use in small amounts in formulas
mostly safe.)

Antispasmodic for asthma,
also used in stop-smoking
mixtures

Can cause nausea in even moderate dg
but not considered dangerous by
herbalists.

SES,

Mugwort

(Internal use of the tea in moderate
amounts is likely to be safe. Don't use
during pregnancy.)

Used for digestive problems
poor digestion, flatulence, tg
stimulate menses.

Contains the potentially toxic compound
, thujone. Preparations made with alcoho
should not be used more than a few day
once in awhile. Teas contain very little
thujone.

(7]

Poke
(External use mainly, except under
advice of an experienced herbalist.)

Used in cancer treatment
protocols externally and
internally. Also for lymphatic
congestion and swellings, a
venomous bites.

in even small amounts when used
internally. | recommend internal use und
guidance of an herbalist.

==

Can definitely cause nausea and vomiting

er

Sassafras
(The use internally in tea form for sho
periods is likely to be safe.)

Used in spring tonic teas an
formerly to flavor root beer.

—t

Some animal studies show one of its
dconstituents, safrole, to be a potential
carcinogen and mutagen. Very little

safrole in teas.

Used as a general nervine g
nerve tonic or relaxing herb.

rit is commonly adulterated in commercig
products with the potentially liver-toxic

Scullcap itself is not considered toxic, buit

Scullcap Sometimes as an herb germander. Fortunatelijg
antispasmodic. adulteration is very un- likely with
organically-grown herb.
Used for digestive problems, Contains the pote_ntially toxic qompound
oor digestion. flatulence. to thujone. Preparations made with alcoho
Wormwood P 9 ' ' | should not be used more than a few day

stimulate menses. Also as 4
worm remedy.

once in awhile. Teas contain very little
thujone.

n
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have the potential to change the way pharmacewrcgis are absorbed, metabolized, distributed
throughout the body, and eliminated. The major sfte¢his potential interaction might be the
liver. When you swallow a drug, the chemical commpbis affected by enzyme systems in the
liver in some way. It is often altered, and canchanged to compounds that are more easily
eliminated by the body, as is necessary with atemimally toxic compounds.Some common
herbs, most notably, St. John’s wort, have beenwshby human studies to lower the
concentrations of common drugs in the blood systdfhen these drugs are potentially life-
sparing, like the anti-rejection drugs taken afbegan transplants, antiviral drugs (for HIV
infections), or chemotherapeutic drugs used inttbatment of cancer, then a problem could
occur. Herbalists often recommend that if you arepoor healttand taking pharmaceutical
drugs, Despite a few documented cases of herb4idtagactions, it is remarkable that with 25
million people in the U.S. alone taking herbs andgd together, as is estimated, so few actual
clinical reports of interactions have been publisie the scientific literature. This seems to
indicate that herb-drug interactions are not a viemportant public health safety problem.
Nevertheless, we are learning more about the actdrherbs, and the pharmacology of their
major active compounds is becoming increasinglywkndecause of this new knowledge, many
books and articles on herb-drug interactions doentldoretical statements about interactions.
Hopefully, these sources will make sure to statettwr an interaction they list is theoretical or
actually reported in humans. Studies on interastasing animals are not very reliable because
each animal species metabolizes herbs and drugseaifly.

Herbal safety guidelines

Before taking any medication or herbal suppliment gire unfamiliar with, explore its medicinal
properties. Research the ingredients thoroughlyoanmbnsult with an appropriately qualified
practitioner or expert. If you are taking presadps drugs or have a medical condition, check
with an appropriately qualified practitioner befarsing a herbal product medicinally. There is
overwhelming evidence to suggest that that hedraledies really do work. Remember that just
because a small amount works well does not meanatHarger dosage will be even more
effective. As individuals we all have different aitutions, sensitivities, allergic reactions and
possible health conditions. The following are merglidelines and relate to all the herbal
product supplements offered on our websites. Angsitide interactions and contraindications
with prescription medicine need to be discusset waiur physician.

Caution: do not use any of cloud nine lifestyle's produttgu are pregnant, nursing, or suffer
from one or more of the following conditions: higlood pressure, heart disease, thyroid disease,
glaucoma, or diabetes. Do not use any of cloud hiestyle's products if you have difficulty
urinating due to prostate enlargement, or if yoa @urrently taking a prescription monoamine
oxidase inhibitor (maoi) or for two (2) weeks afteru have stopped taking a maoi drug (maoi
drugs are sometimes used in the treatment of daprespsychiatric or emotional conditions,
and parkinson's disease). If you are uncertain lvemegour prescription drug contains an maoi,
consult a physician before taking any cloud nifestyle product. Do not exceed recommended
dosage. This is a good idea, especially for cepajpulation groups. Dietary supplements may
not be risk-free under certain circumstances. i ye pregnant, nursing a baby, or have a
chronic medical condition, such as, diabetes, hgpsion or heart disease, be sure to consult
your doctor or pharmacist before purchasing orngkany supplement. While vitamin and
mineral supplements are widely used and generaligidered safe, you may wish to check with
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your doctor or pharmacist before taking these gr @ther dietary supplements. If you plan to
use a dietary supplement in place of drugs or mlgpation with any drug, tell your health care
provider first. Many supplements contain activer@tients that have strong biological effects
and their safety is not always assured in all udgégou have certain health conditions and take
these products, you may be placing yourself at. rsgskme supplements may interact with
prescription and over-the-counter medicines. Takangombination of supplements or using
these products together with medications (whethesqguiption or otc drugs) could under certain
circumstances produce adverse effects. Be alad\isories about these products, whether taken
alone or in combination. For example: comedian r@sgription medicine), ginkgo biloba (an
herbal supplement), aspirin (an otc drug) and \itaen(a vitamin supplement) can each thin the
blood, and taking any of these products togetherimerease the potential for internal bleeding.
some supplements can have unwated effects durhggrsu It is important to fully inform your
doctor about the vitamins, minerals, herbals or @imgr supplements you are taking, especially
before elective surgery. You may be asked to stkimg these products at least 2-3 weeks ahead
of the procedure to avoid potentially dangerouspfament/drug interactions -- such as changes
in heart rate, blood pressure and increased blgedimat could adversely affect the outcome of
your surgery.not to be used during pregnancy, omoii are nursing: alkanet, aloe, angelica,
anise, anise star, arnica, ashwaganda, barley, dragserry, basil, bitter melon, black cohosh,
bladderwrack, blessed thistle, blood root, blue osbh blue flag, blue vervain, borage,
buckthorn, california poppy, cascara sagrada, patelandine, celery, chervil, cinnamon, club
moss, comfrey, coltsfoot, cubeb, dong quai, ele@rap ephedra, false unicorn, fenugreek,
feverfew, ginger, golden seal, gravel, guarana, rggmma, horehound, horsetail, hyssop, juniper,
lemongrass, licorice, lobelia, lovage, lungwort, cevxamotherwort, mugwort, muira puama,
myrrh, neem, oregon grape, osha, parsley, pennlynoigarisy, prickly ash, red clover, rhodiola,
rosemary, rue, sage, sassafras, sarsaparilla, ,semeaherds purse, spikenard, turkey rhubarb,
turmeric, uva ursi, vitex, watercress, white sage;mwood, yarrownot for persons with history
of kidney stones, liver disorders, renal dysfunctar inflammation. Cubeb, essiac, horsetail,
hydrangea, juniper berries, kava kava, parsley, np@nyroyal, sheep sorrel, shepherds purse,
suma, sumac, uva ursi, yellowdock, yohimbenot renended for person currently taking blood
thinning medications: alfalfa, angelica, cramp hatkbeb, dong quai, ginkgo, meadowsweet, red
clover, sarsaparilla, yohimbenot for persons withm&ch inflammation/ulcers serious digestion
and/or liver problems. May cause gastrointestinadetr black haw, blue flag, chaparral, club
moss, crampbark, devils claw, eucalyptus, elecampassiac, gentian, ginger, licorice, lobelia,
parsley root, pleurisy, pygeum, solomans sealyludy turmeric, yohimbenot for long-term use:
bilberry leaf, black walnut, blessed thistle, ba&agascara sagrada, comfrey, coltsfoot, chaparral,
elecampane, ephedra, flax, horsetail, gentian, egslelal, guarana, juniper berries, licorice,
lobelia, lungwort, mullein, nettle root, rhubarlage, sassafras, sarsaparilla, senna, sheep sorrel,
wild cherry, wormwood, uva ursi, yohimbeTo be usedly under the supervision of an expert
gualified in the appropriate use of this substar@@amus, horse chestnut, lobelia, licorice,
mandrake, poke, tornado not use if you have abdalnpiain or diarrhea, discontinue if these
occur. Consult health practitioner prior to usprggnant, nursing, and taking medication or have
a medical condition. Do not exceed recommended. désefor long term use: aloe, buckthorn,
cascara sagrada, senna, turkey rhubarb, yohimbeauwsg photo toxicity in some individuals at
high dosage. Avoid long exposure to sun if usirtgrimally: angelica, celery seed, orange peel,
rue, st. Johns wortseek advice from health praagti prior to use if pregnant, nursing, have
high blood pressure, heart or thyroid disease,edes) difficulty in urination due to prostate
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enlargement, or if taking mao inhibitor or otheeguription drug. Reduce/discontinue use if
nervousness, tremor, sleeplessness, loss of appetit nausea occur. Do not exceed
recommended dose. Keep out of reach of childrelmeda, st. Johns wort, yohimbeseek advice
from a health practitioner before use if you haw/mhave had kidney or liver disease.
Discontinue use if nausea, fever, fatigue or jaceddark urine, yellow discoloration of eyes)
should occur: boldo, chaparralstatements made bwdcinine lifestyle llc have not been
evaluated by the food and drug administration. fidaedoes not evaluate or test herbs. These
products are not intended to diagnose, treat, cupggevent any illness or disease. Consult with
your physician for diagnosis or treatment. Use @b per instructions and always watch for any
allergic reactions.

Safe herbs to take during pregnancy
While anyone can experience mild allergic reactikmnan herb or herbal preparation, or even
extremely rare life-threatening allergic reactia®se 10 herbs are very unlikely to interact with
drugs that you are taking. These herbs are allrgipeonsidered safe to take during pregnancy
as well.
< Chamomile—a good-tasting tea to drink throughowt ttay, or as needed, for mild
nervousness, and many digestive upsets such adimalecramps, mild nausea, or a
feeling of general digestive discomfort. Chamonmslealso used for relieving menstrual
cramps and pain.
< Nettle leaf—a popular mineral tonic to take durpr@gnancy, or anytime. Reported to
help “build the blood,” and also help maintain gawthary tract health.
< Lemon balm—safe for infants and young children. Adntalming tea to give during
teething, digestive upset and colic. Administer dr8ppers full of the mild, good-tasting
tea. Good for teenagers and adults too by the cup.
< Elder berry, elder flower—a great herb to help loWevers, and it has antiviral effects,
being one of the best-studied herbal remedy to t@limteract flu.
Andrographis—another well-studied anti-flu herb.
Peppermint—makes a good-tasting tea for relievilgestive pain due to gas, upset
stomach, and nausea.
Linden—a great-tasting tea for relieving mild nargness and sleep disturbances.
Echinacea leaf and flower—a classic traditionabheremedy to shorten symptoms of
colds and flu, and other kinds of infections. Sauientific studies show that children get
fewer colds during the winter season when usindighb regularly, off and on.
< Hawthorn—A famous heart “tonic.” Some human studiesw beneficial effects for
people with mild heart weakness, and hypertenditarbalists respect the herb for the
herb’s strengthening effect on the heart.
< Shiitake—one of the best-studied immune tonicsd usdraditional Chinese cooking for
thousands of years. Today, it is known to havevaatiand anticarcinogenic effects.
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Efficacy of herbal medicine

You may be surprised to know that today many herbatlicines have substantial scientific
evidence demonstrating their safety and effica¢ye fiews media sometimes reports on negative
studies or safety issues involving herbs, but yareports on the successes or the long safety
record that stands behind many herbal remedie€ulope, herbal medicine takes a more
scientific path, relying on extensive scientificvéstigation, testing, and clinical trials before it
can be licensed for sale to consumers or patiews.would say that herbal medicine is
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inherently dangerous, or a public health and safmigcern, yet how effective is herbal
medicine? Citing European clinical trials involvieg many as 10,000 to 20,000 people, one
generally finds that herbal medicine is equallyeefiive for relieving symptoms of a number of
common ailments than the equivalent pharmaceutioa. This is especially true when one
considers some of the best-known and most widedy irerbal remedies. These include ginkgo
(for dementia), St. John's wort (depression), saWnBtto (prostate hyperplasia), Elderberry
(flu), garlic (blood cholesterol), and kava (milal mmoderate anxiety). A major question that has
to be asked is if some herbal medicines have stsomptific support for efficacy and safety, are
turning out to be as effective as pharmaceuticagslin some human trials, at one quarter of the
cost in half the safety problems, then why arehdyt more commonly recommended by
physicians and included on hospital formularies? Might suspect that the answer to this is
obvious, political and economic. It is also likébybe due in part to the human beings resistance
to change and new ways of doing things. Today tiergetting to be enough solid science,
economic and environmental reasons to choose hembdicine over pharmaceutical drugs,
especially as the first line of treatment. Why tstdif with something that is likely to be less safe
more expensive, harder on the environment and lpgssur body, yet have no proof that it is
any more effectivelf you are looking for herbs wtbsitive human studies, start with this list of
ten top herbs.

Current regulatory issues for herbal medicines
There are several regulatory concerns in relabaes$earch applications and commercialization
of herbal medicines.

Standardization of herbal drugs

For safe and effective use of herbal drugs, cagrstst in composition and biologic activity are
essentiatequirementsHowever, herbal drugs frequently fail to meet thiiandard, athere are
problems such as 1) difficulties in identificatiohplants, 2) genetic variabilit$) variations in
growing conditions, 4) diversity in harvesting pedaresand processing of extracts, and 5) the
lack of informationabout active pharmacologic principleShe use of chromatographic
techniques and marker compounds for the standaiatizaf herbal products can ensure batch-
to-batch consistency; however, this does not ensameistenpharmacologic activity or stability.
With herbal medicines what is on the label and vighat the bottle may differ considerably. In a
study of ginseng preparations, the amount of giosieles varied from 11.9-327.7% of the
amount on the labelMedical letter cautions, "Their (herbal medicinpstency may vary and
their purity is suspect,” Australian medicines regulatory body the Therameu®ioods
Administration, suspended productibcense of Pan Pharmaceuticals after an audit, lwhic
revealed problems with company's quality contraindards. Théack of standardization of
herbal drugs would be a serious problem for a rebea as he would not be able to rely on
commercially available herbal products for his egsbk studies.

Quiality of herbal preparations

If an herbal remedy is effective, quality assurarscaeededo ensure that the product has the
expected effects. Even in the absence of data ficaef, qualityassurance is important, as
quality is a critical determinant of safety as wéldulteration of plants is serious problem. Some
of the common adulterants are: botanicals, toxidatee microorganisms, microbial toxins,
pesticides, and fumigation agents. A US investigateported that 32 percent of marketed Asian
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patent medicinesontained undeclared pharmaceuticals or heaetals.? The drugs most
frequently found were ephedrine, chlorpheniraminethyltestosterone, and phenacetin; 10 to 15
percent containel@ad, mercury, or arsenic. The incidence of heaeyalncontamination is not
known, but one study showed that 64% of samplekeael in India contained significant
amounts of lead (64% mercury, 41% arsenic and 9Q9maan). This can cause serious harm to
patients taking such remedies and could confourdaisessment of safety in a clinical trial.
Quiality has to be assured at all stages — herbahraterials, processing of herbals and finished
herbal medicines

Evidence of Clinical Efficacy

Scientific evidence from randomized clinical trigdsonly strong for many uses of acupuncture,
some herbal medicines and for some of the manwbhpires. Only a small fraction of the
thousands of medicinal plants usedrldwide has been tested rigorously in randomized,
controlledtrials. Even if the animal studies or anecdotahichl experienceare promising and
use of an herb is widespread, such observationsotgredict the results of well designed
randomized, controlled trials. A recent review daded that evidence-basstudies on the
efficacy and safety of traditional Indian medicine® limited. The data available is mostly
experimental or in animals.

Most trials do not report hard efficacy endpoiautsl duration of observation periods is generally
short. The clinical relevance of the observed ¢ffas not always clearFor instance, most
Indian trials of hepato-protectice agents are oped uncontrolled. As most acute liver
conditions have a natural recovery, it is diffictdtlink the improvement to the herbal product.
The essential ingredient in most formulations is pr@cisely defined. High quality studies are
necessary to evaluate and compare the value ofiorzad Indian drugs to modern mediciné\
fundamental problem in all clinical research ofdarmedicines is whether different products,
extracts, or even different lots of the same extaae comparable and equivalent. For example,
Echinacea products can contain other plant extrasts different plant specieg&. (purpurea,
pallida or angustifolia), different parts (herb, root, both), and might hbeen produced in quite
different manners (hydro- or lipophilic extractiofven different species may be known by the
same name in local language. Brahmi refer€entella asiatica and Bacopa monniera. The
herbal industry is not required to conduct clinicals, and the industry professionals argue that
it would be not be possible to recover the higleaesh costs, as herbal producsés: not be
patented as easily as new chemical entities. Nesleds, randomized, controlled trials are the
best way to demonstratee efficacy of any medicine, herbal or conventlona

Global regulatory scene
The above issues have led to an increasing regulftous on herbal products in US and
Europe.

US FDA Guidance for Botanicals

The US FDA has issued draft guidance for botarpoatiucts’ The regulatory approach is based
on 1) intended use of botanical — as dietary suppig, cosmetic or drug and 2) status of
botanical — marketed in US, marketed outside USabmarketed at all. The guideline is fairly
exhaustive and pragmatic. The data requirementsndiepn several factors,
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Some of the general guidelines are:

» Traditional herbal medicines or currently markebedanical products, because of their
extensive though uncontrolled use in humans, mayire less preclinical information to
support initial clinical trials than would be exped for synthetic or highly purified drugs.

« Requirements for Investigational New Drug (IND) bpgtions of botanicals legally
marketed in the United States as dietary supplesr@mntosmetics

» Very little new chemistry manufacturing and corgr@CMC) or toxicologic data
are needed to initiate early clinical, if there aceknown safety issues associated
with the product and it is used at approximately $hme doses as those currently
or traditionally used or recommended.

» As the product is marketed and the dose thoughtetappropriate and well
tolerated is known, there should be little needpiidot or typical Phase 1 studies.
Sponsors are allowed to initiate more definitivdicaty trials early in the
development program. If there is doubt about thet dese of the product tested, a
randomized, parallel, dose-response study may tieyarly useful as an initial
trial.

« Requirements for botanical product that has nohlpeviously marketed in the United
States or anywhere in the world

» Certain additional information (CMC, toxicology, than use) is required to assist
FDA in determining the safety of the product foe uis initial clinical studies.

> If the product is prepared, processed, and usedrdiog to methodologies for
which there is prior human experience, sufficigribimation may be available to
support such studies without standard preclinestitg.

« Clinical trials of botanical products

» There may be special problems associated withrtberporation of traditional
methodologies, such as selection of doses and i@uddf new botanical
ingredients based on response, which will neecteebolved.

» The credible design for clinical trials studies vk randomized, double blind,
and placebo-controlled (or dose-response). For smslitions potentially treated
by botanical drugs (generally mildly symptomatiagtive control equivalence
designs would not be credible.

» For expanded i.e., Phase 3 clinical studies on tanimal drug product, more
detailed information on CMC and preclinical safetynecessary as compared to
the information required for a Phase 1 or Phasetudys This additional
information should be provided regardless of whetihe product is currently
lawfully marketed in the United States or elsewhasa dietary supplement.

» All study data should conform to standard ethicaidglines of good clinical
practice (informed consent, approval from ethiasguttee) for all clinical trials.

« Documentation for early trials (IND)

» Description of Product and Documentation of Humae U

= Description of Botanicals Used
= History of Use
= Current Investigational Use

» Chemistry, Manufacturing, and Controls

= Botanical Raw Material
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Botanical Drug Substance

Botanical Drug Product

Placebo

Labelling

Environmental Assessment or Claim of Categoricallision
» Pharmacology/Toxicology Information

- Exclusive marketing rights

» US FDA has a provision to grant exclusive marketiggts for 3-5 years even in
the absence of patent protection. During the peoioexclusivity, FDA will not
approve, or in some cases even review, certain ettop products unless the
second sponsor conducts all studies necessary nwrdgrate the safety and
effectiveness of its product.

European guidelines on herbal medicinal products

The data requirements in the European Guidelinpsrdkon the nature and level of indication
and available clinical literaturé The guidelines provide grading of recommendaticarset on
previous clinical trial data. The level of safetyish correspond to the indication claimed for the
product. The review of literature should identifyetcurrent level of evidence for safe and
effective use of herbal medicine. For minor indimas, a low level of evidence (expert opinions
or clinical experience of respected authoritiesddseptable if there is support from experimental
data. Description of traditional use without suging clinical or experimental data is not
sufficient to establish a sufficient level of eHxy. The guideline also covers the good
agricultural practices (GAP) in growing and proaeeg®f all medicinal plants.

The international regulatory authorities would ectpibat the data generated (pre-clinical, CMC
and clinical) meet the global good laboratory prast (GLP), good clinical practices (GCP) and
good manufacturing practices (GMP).

Indian scenario in traditional medicine

The domestic turnover of traditional medicine indysn India is over Rs 4000 crore. The
domestic market largely focuses on over the coUl@&C) sales of patent and proprietary (P &
P) medicines.

The P & P formulations include the ingredientscite traditional medicine’s authoritative texts,
but are not formulated as per the traditional fdamu National Policy on Indian Systems of
Medicine of 2001 has identified a need for efficaggls for the therapeutic claims of P & P
medicines.

Indian exports are around $ 100 million, which auée low compared to Chinese figures of $ 3
billion. Group-Il of Task Force on “Pharmaceuticatsd Knowledge Based Industries” 1999 has
concluded that Indian exports of herbal productaiiser low due to several factors like 1) issues
related to non-availability of scientific data, @jice competitiveness, 3) packaging 4) timely
delivery schedule, 5) lack of proper documentsg@®ernment authority to provide certificate
confirming compliance of good manufacturing praesic7) availability of free sale certificate, 8)

Scholars Research Library 53



D Bhowmik et al Arc. Apl. Sci. Rek.(2) 32-56

certificate of analysis and 9) the quality of thedqucts. There is an urgent need for Indian
research to focus on the areas of quality, docuatient standardization and clinical evidence.

In 2001, the Central Drugs Standard Control Orgdita of Directorate General of Health
Services has recently issued GCP guidelin€bese guidelines recommend the approach to
clinical trials of herbal remedies and medicinarib

The guidelines divide the herbal products intoed#ht categories based on the whether the use
and formulation of product are as per the trad@alomedicine literature or are not as per the
traditional documentation.

- For the herbal remedies and medicinal plants tleatabe clinically evaluated for use in
the Allopathic System and which may later be usealbpathic hospitals, the procedures
laid down by the office of the Drugs Controller @eal of India for allopathic drugs
should be followed.

«  When an extract of a plant or a compound isolateth fthe plant has to be clinically
evaluated for a therapeutic effect not originallgscribed in the texts of traditional
systems or, the method of preparation is differiéritas to be treated as a new substance
or new chemical entity (NCE) and the same typecateg sub acute and chronic toxicity
data will have to be generated as required bydbalatory authority before it is cleared
for clinical evaluation.

« An extract or a compound isolated from a plant,cthas never been in use before and
has not ever been mentioned in ancient literashieuld be treated as a new drug, and
therefore, should undergo all regulatory requirets&efore being evaluated clinically.

The document also provides general guidelines inical trials of herbals, toxicity studies, need
for standardization, and compliance with GCP irchilical trials.

Some of the recommendations are:

- Plants and herbal remedies should prepared strittllge same way as described in the
literature while incorporating GMP norms for stardization

« For herbal remedies, it may not be necessary tentaice Phase 1 studies

- If there are reports suggesting toxicity or wheae kierbal preparation is to be used for
more than 3 months, toxicity studies (4-6 weeksciox study in 2 species of animals)
are needed for phase 2 trials.

« For Phase 3 trial toxicity studies (4-6 weeks tiyistudy in 2 species of animals) are
needed.

« Clinical trials should be carried out with herbakparations only after standardization
and identification of markers to ensure that thessances being evaluated are always the
same.

- Ethical guidelines (patient information, informeansent, protection of vulnerable
populations etc) for biomedical research shoultbhewed.

« Clinical trials should to be approved by the appiadp scientific and ethical committees
of the concerned Institutes.
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+ Clinical trials should be carried out only whenampetent Ayurvedic, Siddha or Unani
physician is a co-investigator

Conclusions

Although there is a global interest in traditiohakbal medicines, there are concerns about use of
untested and unregulated medicines. The sciemtfmmunity is concerned about the quality,
standardization, clinical safety and efficacy oflde remedies. The experience of allopathic
industry suggests that regulations are necessamrder to support science and quality of
research. Time has to come to accept the sameefbahremedies. Unless the research data on
Indian herbal remedies meet the local and globglilegory standards, our traditional systems
will find it difficult to compete with Chinese effts. The golden dictum for herbal medicines is
“Effective Regulations Improve Research” Herbal mews are generally considered
comparably safer than synthetic drugs. While thes/rhe probably correct, case reports show
that severe side effects and relevant interactwitis other drugs can occur. For instance, the
herb Ephedra marketed as a dietary aid in USAtdeat least a dozen deaths, heart attacks and
strokes. Other well-known safety issues have been hepatatgxaf kava and renal effects of
aristolochic acid. Besides, drug interactions ofbhE drugs are of a serious concern. For
example, hypericum extracts can decrease the coatien of a variety of other drugs by
enzyme induction. Serious adveeftects have been reported when the addition ofl&@in's
wort caused serum levels of cyclosporine and antirgtmb\agentgo fall to sub therapeutic
levels. Garlic is reported to increase clottingdim patients taking warfarin.Lack of regulatory
standards regarding the efficacy and safety ofdignwducts did not arouse much concern in the
past, as these products were often perceived aafeahat even if they were ineffective, little
harm resulted. However, the situation is changing now and theransincreasing body of
literature on the side effects and interactionsheibal medicineBesides the direct risks of
adverse effects and drug interactions there isndirectrisk that an herbal remedy without
demonstrated efficacy maypmpromise, delay, or replace an effective formcohventional
treatment. WHO has urged the governments to eskabdigulatory mechanisms to control the
safety and quality of products. Herbal preparatioage a role to play in modern medicine, and
there is clear evidence of their therapeutic bémetowever, as with any therapy, herbal
preparations have the potential to do harm as agljood. To prevent harm, nurses must be
aware of the risks and benefits of herbal remedirging admission procedures they must
enquire about the herbal remedies the patientilgyutogether with prescribed orthodox drugs
and over-the-counter medications. Finally, they tmus non-judgmental in their attitides to
complementary therapies, accepting that patientg tize choice to make their own decisions
regarding treatment. The nurse's role is to enthatethis is an informed decision.
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