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IHoW: Pepular?

Survey. off 3691 patient-
escort pairs andl reported
that 174 patients
(47.2%) Used herlas

Most cemmoen herbal
Products:

a GInseng (20%)

x Echinacea (19%)

s Ginkgo bileba (15%)
s St John's wort (14%)




iTable 11

Intended Uses of Common Herbal Medicines

Herbal Medicine

Intended Use

Ginseng

Siberian ginseng
St John's wort
Ginkgo biloba

Kava
Valerian
Echinacea
Saw palmetto
Feverfew
Garlic
Ginger
Cranberry
Aloe
Senna
Dong quai
Cat’s claw

Hawthorn
Pokeweed

Tonic capable of invigorating users physically, mentally, and sexually; also used for dealing with stress; used in China
for more than 5,000 y

Similar to ginseng

Treatment of mood disorders, particularly depression

Mainly to sharpen mental focus in otherwise healthy adults and also in people with dementia; improvement of blood
flow in the brain and peripheral circulation; treatment of diabetes mellitus—related circulatory disorders, impotence,
and vertigo

Relief of anxiety and stress; sedative

Treatment of insomnia

Immune stimulant that helps increase resistance to colds, influenza, and other infections; wound healing

Treatment of benign prostatic hypertrophy

Relief from migraine headache and arthritis

To lower cholesterol levels and blood pressure; prevention of heart attack and stroke

Prevention of motion sickness, morning sickness, and nausea

Treatment of urinary tract infection; decrease kidney stone formation

To heal wounds, burns, skin ulcers; also used as a laxative

Laxative

To alleviate problems associated with menstruation and menopause

Immunostimulant with antiviral activity; also used by people with AIDS; prevention of colds and influenza; treatment
of chronic fatigue syndrome

For heart failure, hypertension, and angina pectoris

Antiviral and antineoplastic; eating uncooked berry or root may cause serious poisoning







Not a Drug buit a
Dietary Supplement

EDA mandates that enly: medicines, have toe) e
proven tos e safe hefore helng released Into the
market

NOT a diiig as;Iong as they: are: net marketed fior
uhe prevention o any: diSeases

Classified as “dietary supplements” and are
marketed pursuant te the Dietary Supplement
IHealthr and Education act oif 1994



Types of Abnormal [Lalk Results

Diliect Interfierence ofi a comporRent: ofi the
derbal medicine With the assay.

Unexpected concentration ofi a therapeutic
drugl due ter difug-herne Interactions

Toxic effects off the herbal product




ITable 21 ‘
Interference of Herbal Products in Therapeutic Drug Monitoring of Digoxin®

Herbal Product Level of Interference Comments

Chan Su High Chan Su has active components such as bufalin, which cross-react with digoxin assays; only Bayer
assay has no interference; monitoring free digoxin also eliminates interference

Dan Shen Moderate Falsely elevated (FPIA) or falsely low (MEIA) digoxin level; no interference with EMIT, Bavyer,
Randox, Roche, or Beckman assays; monitoring free digoxin eliminates interference

Uzara root (diuretic) Additive effect with digoxin; also interferes with digoxin assay

Siberian ginseng Moderate Falsely elevated (FPIA) or falsely low (MEIA) digoxin level; no interference with EMIT, Bavyer,
Randox, Roche, or Beckman assays; monitoring free digoxin does not eliminate interference

Asian ginseng Moderate Falsely elevated (FPIA) or falsely low (MEIA) digoxin level; no interference with EMIT, Bayer,

Randox, Roche, or Beckman assays; monitoring free digoxin does not eliminate interference

FPIA, fluorescence polarization immunoassay; MEIA, microparticle enzyme immunoassay.
* Bayer Diagnostics, Tarrytown, NY: Roche Diagnostics, Indianapolis, IN: Beckman Coulter, Fullerton, CA.






Chinese Herbals-Chan Su

Prepared from the died wihite secretion: ofi the aurcular glands and the: skin
glands; ofi Chinese toads (Buio melanostcits SCHEIAEr: OF BUio bUio.
gargarzinas Gantor)
s |n Chinese medicines Lu-Shen-\Wan and kyushin used for tonsillitis, sore throat,
furtuncle, and palpitations

a  Stimulatien: efi myocarndial contraction and pain; relief:

a At highidesages, causes cardiac amiythmia, breathlessness, seizure; and cema
Structural similarity between bufadienolides and digexin accounts for the
toxic efiects and serum digoxin:like immunereactivity: off Chan Su

s Falsely elevates the: serumi digexin concentration when the: ERIA'IS used

= Negativesinterference of Chani Su iniserum digexin measurement has been
reported with the: micreparticle enzyme immunoassay. (MEIA)

= |nterfering compoenents in Chan Su are heund very: strongly: te) Serum: proteins,
while digexini is enly: 25% protein hound

a Monitenng the free digoxin concentration eliminates this interference
s Anether way te eliminate this interference s te use the chemiluminescent assay



Pigoxin Measurement

ERTAN(ElUerescent: Poelarization
ImmunReassay)

META (Micreparticle enzyme
ImmuRoeassay)

EMINE (Enzyme Multplied Immunoassay-
Dade-Bennng)

Chemiluminescent assay: (Elecsys)
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Fig 3.9.1 FPIA Equipment Set-up



META

Selid-phase support consists of very: small
microparticies in liguid SUSpension

SPECIficireagent antinedies are: covalently bound
10 the microparticles

ARtigen, lif present, Is then! “sandwiched™
petween hound antibedies and antigen-specific,
enzyme-lakelled antineadies

Antigen-antinoady: complexes are detected and
guantitatedrby analysis of fluorescence: fiiom: the
enzyme-supstrate: Interaction
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Chinese Herbals-Dan Shen

| laadaalen | |
IHE '&6F IN

Prepared| fromi the rooet of plant Sa/via
oernza

m [reating various cardiovascular diseases,

includingl angina pPectoris

=20 diterpene guinones known as
“tanshinones have been isolated) structural
similarity’ with' digexin
FFalsely elevated serum digoxin
concentrations (FPIA)

Falsely lowered the digoxin (MEIA)

Noi interference with chemiluminescent
assay/

Interference ofi Dan Sheni in the FPIA and
MEIA eliminated by measuing firee digoxin
pecause the digexin-like immunereactive
components, offDan Shen have much higher
Serum protein binding than' digexin

EMIT 2000 digexini assay: and a recently.
FDA-approved turbidimetric digexin
Immunoeassay alse are free from
interference from Dan; Shen
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ITable 31

Common Drug-Herb Interactions

Herbal Product

Interacting Drug

Comments

Ginseng

St John's wort

Ginkgo biloba

Kava
Garlic
Ginger
Feverfew
Dong quai
Dan Shen
Soy milk
Comfrey

Borage oll

Evening primrose oil
Licorice
Shankhapushpi

Warfarin
Phenelzine

Paroxetine hydrochloride

Digoxin

Cyclosporine
Theophylline
Indinavir
Aspirin
Warfarin
Thiazide
Alprazolam
Warfarin
Warfarin
Warfarin
Warfarin
Warfarin
Warfarin
Phenobarbital

Phenobarbital
Phenobarbital
Spironolactone
Phenytoin

Ginseng may decrease effectiveness of warfarin

Toxic symptoms, eg, headache, insomnia, and irritability

Lethargy, incoherence, nausea

Decreased AUC; peak and trough concentration of digoxin; may reduce effectiveness of
digoxin

Lower cyclosporine concentration due to increased clearance may cause transplant rejection

Lower concentration, thus decreases the efficacy of theophylline

Lower concentration may cause treatment failure in patients with HIV

Bleeding; ginkgo can inhibit PAF

Hemorrhage

Hypertension

Additive effects with CNS depressants, alcohol

Increased effectiveness of warfarin; bleeding

Increased effectiveness of warfarin; bleeding

Increased effectiveness of warfarin; bleeding

Dong quai contains coumarin; dong quai increases INR for warfarin, causes bleeding

Increased effectiveness of warfarin owing to reduced elimination of warfarin

Causes decline in INR

Increased metabolism of comfrey producing a lethal metabolite from pyrrolizidine; severe
hepatotoxic effects

May lower seizure threshold, requiring dosage increase

May lower seizure threshold, requiring dosage increase

May offset the effect of spironolactone

Lower phenytoin level and loss of seizure control




Unexpected Concentrations

oT— [Dong| gual used: for treatment of
i P menstitial cramps, imegular
. R menses, and menopausal
%‘.—_‘— o SYMpLems
. -y = Elevate INR and increase bleeding
7 Y oy | t|_me I} patients; taking walrfarin
ki Licorice
e = Anti-mflammatory hert and alsor
as a remedy for gastiic and peptic
R STNER X uleers
e SN D = Carbenoxolone, one of the
R, SR components of licerice, can
W 0N elevate blood pressure and cause
P R nypokalemia
R e = May offset the: ability of
TN i spirenolactenes
. Ahet :
o A
h*fg % -
b, !\- o : a d s .-'.n“'-.-_,-"f



Unexpected Consequences

St Jehnfs wort Is prepared
firemi Ayperncunm
s Many chemicals have lheen

Isolated! fiomi St John's Wort,
Including hypercin,
Pseudehypericin, quercetin,
ISOQUErcItrn;, rutin
amentefiavene, hyperforln,
OthEer flavonoids, and
xanthenes

- i Activates cytochrome P-450
' mixed-function exidase liver
o+ enzymes (CYP3A4)
) [DECIrease concentrations of
(b digoxin, cyclosponne,
.J indinavir, theophylline




Unexpected Conseguences

Of 2,069 samples' of traditional Chinese
MEedIcineEs optained firom & hespitals In lianwvan,
23.7% contained pharmaceuiicals

a Caffeine
Acetaminophen
Indemethacin
Hydrochlerothiazide
Predniselone
NSAIDS
IHeavy: metals



Unexpected Conseguences

KaVea-Kave
= Abnoermall Liver Function Test resuliis
= Additive effects with central nerveus system| depressants
= Severe hepatitis
Chaparral
s Abnermall Liver Function Test results
s Antioxidant and an anticancer herbal product
a Chiaparral-associated! hepatitis
Mistletoe
= Liver Damage
= Digestive aid, heart tonic, and sedative. Mistletoe BEerfEs are peisenous.
s Hepatitis prebably due ter mistietee
Germander
= Elevated Liver Enzyme Levels
s Remedy for weight less andias a general tonic
=  Germander-induced hepatotoxicity: Acute choelestatic hepatitis



Unexpected Conseguences

Kelp
s Abnoermall Thyroeid: Prefile

GInseng

x Hypoeglycemic properties

Eenugreek, ginger, nettle, sage, and
devils claw.

x Hypoeglycemic



Unexpected Conseguences

Licerce ana Hypekalemia

a Elity-nine licence-induced hypokalemic myopatny.
CASES

s Reninractivity’ and aldesterene concentratiens in
serum usually: decrease.

Lead Poisening Due tor IHerhs
a Herbal medicines contaminated with
s Patient was taking anrherd purchased i lindia

x Chinese herpallmedicine Cerdyceps

Leadl content In the Chinese medicine was fiound to e as
high as 20,000 ppm



ITable 40
Potentially Toxic Herbs

Herh Toxic Effect or System Affected Intended Use (Should Anyone Use?)

Comfray Hepatotoxic Fepairing of bone and muscle; prevention of kidney stones

Ephedra Cardiovascular Herbal weight loss

Chan Su Cardiovascular Tonic for heart

Borage oil Hepatotoxic; hepatocarcinogenic source of essential fatty acids; rheurmatoid arthritis; hypertension

Calamus Carcinogenic Psychoactive, not promoted in the United States

Chaparral Hepatotoxic; nephrotoxic; carcinogenic General cleansing tonic; blood thinner; arthritis remedy; weight loss product
Licorice Pseudoaldosteronism {sodiurm and water Treatrnent of peptic ulcer; flavoring agent

retention, hypertension, heart failure)
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Toxic Effects

Ginkgo Biloka

s Sharpen mental fecus and
te Improeve: dialketes
mellittis=relatedf circulatory,
disoraders

s Viay cause gastric
disturbbances, headache,
and dizziness

s Bleeding with one: case: of
spoentaneous intracerelral
hemolrhage and
posteperative bleeding
aiiter laparescopic
chelecystectemy.




Toxic Effects

Echinacea
s Hepatitis, asthma, rash, myalgia, and nausea

Garlic
s Chopped garlic-and-olll mixes left at reom| temperature can result
I fatal hetulism eed poisening according to the EDA.
Ma Huange| (Ephedra-Contaiming Herdall Diet Pills)

s Herballweight-less preducts that often are referred teras herloal
fen-phen

s May contain St Joln's wort and are sold as “herlbal Prozac.*

s “Herbal ecstasy” another ephedrne-containing product, can
lNAUcE a euphonc state

s Contraindicated use of ephedra by: patients withr highi bloed
pressure, glaucema, or thyroetexicesis



Surgicall Procedures

American; Soeciety off Anestihesiologists

Patients should discontinue their herbal medicines at least 2
Weeks hefiere surgery

Other recommendations

Garlic and ginseng shoeuld e discontinued at least 7 days before
SUrgerny.

Ginkgo bileba shouldl be: discontinued 3 days hefere surgery
pPecause It Inhieits: platelet aggregation, causing hleeding

Kava should be discontinued at least 24 heurs before surgery.
PEcause kava can Increase the sedative effect of anesthetics

Ma huang (ephedra) should ve discentinued! 24 hours hefiere

SUrgery. because ma huang Increases the hleed pressure and the
neart rate

St Jehnfs wort sheuld be discontinued 5 days befere surgery.






Questions

IHealthr nuits are geing
10, feel stupiad
someday, Iyingin
espItals dying of
AeLRING.

Redd Foxx (1922 -1991)
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