Preventing and Treating Infections
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Metaphore-level of pathogen
• “Surface” level
– mucous membrane associated immune cells
– throat, bronchi

• Muscle level
– achy, sore muscles

• Organ level
– lungs, kidneys, liver, heart

• Blood level
– sepsis

• Bone marrow
– immune depression, immune collapse

• The pathogen: heat, cold, dry, damp,
emotions can attack the body from external
source
• The pathogen can also be generated
internally through metabolic imbalance,
lifestyle choices

Normal Tongue
• Good “spirit” (shen)
• Few cracks, even surface

• Thin white, rooted coating
• Not swollen or shrunken
• Not too red or pale
(uniform pinkish red)
• No scallops on edges
• Not too dry or wet

• Free of red dots

Spleen Qi Deficiency
• Reduced production of digestive
enzymes and poor intestinal
motility, immune deficiency
• Tongue: puffy, scallops, shaky
• Indicated herbs:
–
–
–
–

ginger
ginseng
astragalus
atractylodes

Tongue with Influenza
• Red tongue body
• Thick yellow coat
• Acute condition
• Good sign—yellow coat
resolves, often after fever
breaks

• Indicates “heat” usually
signifying body resisting
pathogen
• “Drain heat, damp
– andrographis, berberine herbs

Cold Pathogen
Season, winter

• Hypometabolic state

• “Attack” by external
cold, or internal process
(hypometabolic state)
• Predisposes to infections
(colds), or digestive and
metabolic problems
• Herbs
– ginger, ginseng
– “warmer” diet (cooked)

Treating Infections
Most potent constituent classes
• Alkaloids (berberine)
• Monoterpenes (thymol)

• Sulfur derivatives (allicin)
• Phenolics (curcumin)
– Phenylpropanoid (eugenol)
– Tannic acid (Gallic acid)
associated with tannins
– Caffeic acid ester (rosmarinic
acid)
– Quinones (thymoquinone)
• Thymoquinone (hops) (Clostridium)
• Arbutin
• Napthaquinones (juglone)
–

Effective against Clostridium (Cetin-Karaca,
2007)

Four Major Chemical Pathways
Fatty Acids

Terpenes

Phenyl
Propanoids
Alkaloids
Cinnamic acid
Phenolic acids
Quinones
Coumarins
Flavonoids
Anthocyanins
Tannins
Lignin

Shikimic Acid Pathway—
Phenolics, Alkaloids
Salicylates
Serotonin, auxin
Alkaloids
betalains
Tocopherols
Cinnamates
Coumarins
Flavonoids
Anthocyanins
Tannins

Phenolic Compounds
• Phenolic compounds are based on an “aromatic” or
phenolic ring (benzene ring)
• They tend to have antibacterial, antifungal,
antiinflammatory effects
• Examples: plant resins in pitch from pines, other
conifers; not water soluble

Usnea, Lungwort, Iceland Moss
• All contain lichen acids; all
cool in nature
• Iceland moss
– Acrid, expectorant

• Lungwort
– Doctrine of signatures
– Demulcent, simmer in milk or
marshmallow and licorice

• Usnea
– Demulcent, immune-activating
– Look for inner core

Alkaloids Introduction
• Alkaloids are often weakly basic, soluble in water and
ethanol (80% menstruum)
• Affect nervous system in some way
• Commonly used medicinal plants containing alkaloids
include
– Goldenseal (berberine, hydrastine): antimicrobial,
antiinflammatory
– Lobelia (lobeline): antispasmodic for asthma
– Bloodroot (sanguinarine): antitumor, caustic, antispasmodic,
expectorant, mucolytic
– California poppy (californine, etc.): antispasmodic, sedative,
anxiolytic…non-narcotic
– Ma huang from Ephedra spp. (ephedrine): stimulant

Common Alkaloids

Berberine-Containing Plants
•
•
•
•

Used in all cultures
Has antibiotic, antifungal, antiparasitic, antiinflammatory properties
Especially good for sinus inflammation (sinusitis, allergic rhinitis)
Safe, only moderately absorbed from gut

Hydrastis canadensis goldenseal

Mahonia aquifolia Oregon grape root
Coptis chinensis huang lian

Berberine-Containing Herbs
•
•
•
•
•
•
•
•
•
•
•

Berberidaceae
Ranunculaceae
Rutaceae
Menispermaceae
Papaveraceae

Coptis chinensis
Mahonia spp.
Berberis spp.
Phellodendron amurense
Hydrastis canadensis
Tinospora cordifolia (India,
China)
• Argemone spp., Eschscholzia

Terpenes
•
•
•
•

Basic skeletons contain
carbon, hydrogen, oxygen
Ancient pathway
Pervasive in most of life
Essential Oils
–

•
•

Sesquiterpenes--bitter
Steroids, phytosterols
–

•
•

Aromatic parts of plants

Estrogen, Diosgenin

Carotenoids
Rubber

Terpenes: Basic Building Blocks
Isoprenes
Many terpenes are built up from the isoprene or iso-pentane units (C5) linked
together in various ways with different ring closures, degrees of unsaturation, and
functional groups

Terpenes Built from Isoprenes
• Plants enzymatically
produce:
• monoterpenes (C10)
• sesquiterpenes (C15)
• diterpenes (C20)
• triterpenes (C30)
• Carotenoids
from C5 isoprene units

Monoterpenes
• Molecules containing 10 carbon atoms
• Monoterpenes are volatile, slightly
water-soluble, more soluble in alcohol
• They are a main constituent of most
essential oils
• They can occur as an open chain, single
ring, or double ring structure
• Many are aromatic, effect the nervous
system, and relax smooth muscle like
the bowel; other effects

Essential Oils
• Complex mixtures of monoterpenes (middle notes,
moderately volatile), esters (high notes, very volatile),
sesquiterpenes (low notes, not too volatile
• Some essential oils contain several hundred identified
compounds
• Families commonly containing essential oils include the
parsley family (Apiaceae), mint family (Lamiaceae), laurel
family (Lauraceae), and the eucalyptus family
• Essential oils penetrate the skin, are used topically as
antiinflammatory and antimicrobial agents, internally as
mild sedatives (lemon balm, chamomile), antiinflammatory
and antispasmodics (chamomile, yarrow) and flavor
ingredients

Materia Medica
• Choosing the best product
• Quality issues
• Commercial products
• Standardization
• Dosage
• Pharmacokinetics

Materia Medica
• Dioscorides

• De Materia Medica
• Physician to Nero’s army
• 1st century A.D.

• Absolute authority for
1700 years

Antiviral Herbs
• Andrographis
• Cedar leaf
• Elder fruit, flowers, bark
• Garlic
• Asarum rt, rz
• Isatis root
• Baptisa
• Lonicera fl, stems

• pelargonium

Andrographis paniculata
• Long tradition-popular in se
Asia, China, India
• One of the best-studied
antiviral herbs for flu
• Antiviral, immunomodulating, antinflammatory

• Several positive clinical
trials: URI, IBD, 1
systematic review

Andrographis—Traditional Use
• Dosage: 6-15 grams/day
• Energetics: bitter, cold
• Indications: flu, coughing,
sore throat; resolves
toxicity—urinary infections,
skin infections like acne,
carbuncles

• Use with Lonicera
(Sambucus fl.) and burdock
seed for influenza
• Contraindications: not for
long-term use (can injure ST)

Andrographis, Indications, Dosage
• For reducing severity and duration of symptoms of URI
• Sore throat, as well as ease of expectoration, and resolution
of nasal discharge, headache, fever, sore throat, earache,
malaise/fatigue and sleep disturbance was significantly
better in a group receiving andrographis vs. placebo
(Saxena et al., 2010); (Melchior et al., 2000).
• Dosage: Standardized extracts with 60 (30-360) mg of
andrographolides. (teas and tinctures not practical)
• Systematic review concluded (Coon & Ernst, 2004):
– “..superior to placebo in alleviating the subjective symptoms of
uncomplicated URT infection.”
– Preliminary evidence for a preventative effect
– “Adverse events ….were generally mild and infrequent.”

Elder (Sambucus spp.)
• Flowers diaphoretic
• Fruits antiviral, antioxidant
• Human study (n=60, RDBPC study),
elderberry extract effective for slowing viral
replication and earlier relief of flu-like
symptoms (Zakay-Rones et al., 2004)
• Two isolated flavonoids from the fruits had
much more potent effects, IC50 = 0.13 µg/ml
and 2.8 µg/ml (Roschek et al., 2009),
comparable with currently available antiviral
drugs, Oseltamivir (Tamiflu®; 0.32 μM) and
Amantadine (27 μM)

Elderberry lectins and flavonoids blocks
viral infection in two ways
from
elderberry fruit bind to
human immune cell
receptors, SA-α-2,6-Gal

Human flu viruses

(Shichinohe et al., 2013)
Elderberry lectins also bind to SA-α2,6-Gal with a half-life of 11 days,
providing a mechanism for a
lasting antiviral effect (GregorioJauregui et al., 2014).

• High concentrations of
antioxidant phenolic
compounds (purple color)
• Studies--enhance immune
response ex vivo (Kinoshita
et al., 2012)
•

Elderberry flavonoids bind to H1N1
virons and compare favorably in
vitro to activity of Oseltamivir
(Roschek et al., 2009)

Making Elderberry Preparations
*The major active compounds are anthocyanidins,
flavonoids, and soluble fiber--pectin and other gels,
along with vitamins and minerals.
*The anthocyanidins have stronger antioxidant
activity than acai berries, green tea, pomogranate
juice, or grape seeds, according to a recent study.

*The best way to preserve the beautiful active and
healthy pigments and gels, according to many studies
I've reviewed is to juice the fruits.
*Use a Champion or other juicer with a coarse
screen. The "pulp" that is removed from the juice
will be mostly the small seeds (see picture)

• *The juice contains all the
active pigments and gels.

• *Put the freshly extracted juice
in a big pot and just bring it to a
boil to reduce the potential
nauseating principles (primarily
small amounts of cyanogenic
glycosides). Short cooking will
reduce these by over 50%

Elderberry medicine
*So...blend about 1/2 of the seeds with the pulp
for making anti-flu medicine, and separate all the
seeds and only use the pulp and juice for daily
use for promoting health and longevity! I make
two kinds of products.
*Blue and black elderberries are mainly used,
however, red elderberries were used by many
native American Indian tribes for likely hundreds
of years (but seeds must be removed!!)
*The seeds contain lectins that are toxic.
However, as is so often the case with herbal
medicine, the lectins are also potent antiviral
compounds that potentiate the anti-flu (and HSV)
activity of the pigments in the fruit pulp.

• -it will take longer cooking to reduce the
juice to syrup consistency. You can add 1
tbsp dehydrated cane juice, etc. and 1 1/2 tsp
of vitamin C powder/quart of elderberry
juice for preserving and adding a slight
amount of sweetness.
• I don't sweeten the juice before canning, but
I do add 1 to 1 1/2 tsp/quart of vitamin C
powder. This will keep in the 'fridge for
months and months without any other
preservative!
-I use the canned juice without the seeds for
smoothies as a dietary supplement, or just
drink it like you would pomagranate juice-only elderberry juice is better!

Pelargonium sidoides
• Traditional south African herb, but
may be overharvested due to
increasing popularity
• The Pelargonium sidoides extract
EPs® 7630 is an approved drug for
the treatment of acute bronchitis in
Germany
• Antiviral, antibacterial,
antiinflammatory,
immunomodulating effects

Pelargonium
• South African research
commenced in 1972
• 3-year old roots harvested
• Actives primarily polyphenols

• Cytoprotective effect against
virus-induced cell destruction
(Kolodziej et al., 2003)
• Increased release of antimicrobial
peptides (defensins) from
neutrophilic granulocytes (Koch
& Wohn, 2007)
• Antiviral, antibacterial effects
(Thäle et al., 2010)

Pelargonium
Clinical Indications
Proprietary extract is an 1:8/10 aqueous
ethanolic extract in which 100 g of
finished product corresponds to 8 g of
extracted plant material

• Chronic or lingering URI
(immunoactivating, Koch
et al., 2002)

Tablets, standardized extract also used

• Symptomatic relief of
acute URI, including
brochitis,
tonsillopharyngitis,
sinusitis, common cold
(Brown, 2009 (review);
Cochrane review—
Timmer et al., 2008)

Two clinical trials used 4.5 mL 3 times
daily for 7 days
Children < 6 years of age
10 drops 3
times a day; 6-12 (20 drops t.i.d.; >12
(30 drop t.i.d.)
1 tablet = 20 mg root extract
Dosage: 1 tablet t.i.d.
[Matthys et al, 2003; 2007; 2010]

Pelargonium Safety
• About 304 million daily
doses of pelargonium
liquid and tablets were
sold between 1994 and
2006, mostly in Germany
(Brown, 2009)
• Rate of side effects
reported is extremely low:
0.53 per million defined
daily doses (DDD)
Kolodziej, 2011

• No available data on
safety during pregnancy

Cedar boughs
• Top remedy for many
native American
Indian tribes
• See Peterson Guide to
Medicinal Plantswestern U.S.
• Ingredient in Esberitox
• Thujone-brew as tea

Cedar leaf Combination
• Widely-utilized in Native American Indian medicine as
likely the most widely-utilized herb (Foster & Hobbs,
2002).

• Esberitox is a patent remedy from Germany that contains
echinacea, cedar leaf, and wild indigo root.
– 4 randomized German clinical trials (from 2000 to 2005)
– In one of the RDBPC studies (n=91), cold symptom severity was
determined by the total number of tissues used during the trial.
Time to improvement was 1 day, 0.75, and 0.52 days for placebo,
low dose esberitox and high-dose Esberitox respectively, with the
Jonckneere test showing significance (p =0.0259). In the
intention-to-treat analysis, the total number of tissues decreased
with increasing extract dose (Naser et al., 2005).

Treating Infections
Most potent constituent classes
• Alkaloids (berberine)
• Monoterpenes (thymol)
• Sulfur derivatives (allicin)
• Phenolics (curcumin)
– Phenylpropanoid (eugenol)
– Tannic acid (Gallic acid)
associated with tannins
– Caffeic acid ester (rosmarinic
acid)
– Quinones (thymoquinone)
• Thymoquinone (hops) (Clostridium)
• Arbutin
• Napthaquinones (juglone)
–

Effective against Clostridium (Cetin-Karaca,
2007)

Antibacterials—Major Herbs
• Coptis, root
• Eucalyptus, essential oil,
juvenile growth

• Garlic, bulb
• Goldenseal rhizome, root
• Oregano, oregano oil
• Thyme herb, essential oil
• Usnea thallus
• Yerba mansa, root, rhizome

Many Herbs Have Significant
Antimicrobial Properties
• Used for thousands of years
• Varied action because of
complex chemistry
• Less likely to produce
resistance (complex target)
• Many herbs additionally
enhance host immune
function (i.e. garlic)
• Herbs are not usually
hepatotoxic and
immunosuppressive

Usnea, Lungwort, Iceland Moss
• All contain lichen acids
(phenolics); all bitter, cold
• Broad-spectrum antiobiotic
for primarily gram + bacteria
• Iceland moss
– Acrid, expectorant

• Lungwort
– Doctrine of signatures
– Demulcent, simmer in milk or
marshmallow and licorice

• Usnea
– Demulcent, immune-activating
– Look for inner core

Lichen Acids
Usnic acid and related compounds are
found in Usnea spp., Cetraria
islandica, Lobaria pulmonaria
More potent against gram positive
bacteria than penicilin
Effective against Streptococcus spp.,
Staphylococcus spp.,
Pneumococcus spp.

Coccietto et al., 2002

• Weak action against E.
coli
• Popular in creams, salves
(salts) in Europe
• Useful for upper
respiratory tract
infections, especially
Pneumonia and strep
throat (in syrups, teas)
• Skin infections
• *Not well-absorbed from
the gut
– Limit to URI, topical use

Usnea Products
• Tinctures (95% EtOH)
Dosage
Tea, 4-6 grams/day
Tincture, 3-5 ml in water or herb
tea
Syrup or elixir (10-20% usnea
tincture
Avoid use of pure usnic acid
(potential hepatotoxicity at high
doses)

• Syrups to “coat” throat
area
• Creams, salves
• Usnic acid is poorly
absorbed from the gut
• (not a systemic
antimicrobial)
• Some antiviral, antifungal
effects

Berberine-Containing Plants
•
•
•
•

Used in all cultures
Has antibiotic, antifungal, antiparasitic, antiinflammatory properties
Especially good for sinus inflammation (sinusitis, allergic rhinitis)
Safe, moderately absorbed from gut

Hydrastis canadensis goldenseal

Mahonia aquifolia Oregon grape root
Coptis chinensis huang lian

Berberine-Containing
Herbs
•
•
•
•
•
•
•
•
Berberis vulgaris

Berberidaceae (Mahonia)
Ranunculaceae (Coptis)
Rutaceae (Phellodendron)
Coptis chinensis
Mahonia spp.
Berberis spp.
Phellodendron amurense
Hydrastis canadensis

Berberine, Berberine sulfate
Not very absorbable from GI tract.
Best for superficial infections of
GI tract, URI, UTI
Berberine showed activity against
several strains of MRSA at 32 to
128 µg/ml
90% inhibition of MRSA with <64
µg/ml
Berberine markedly lowered MICs of
ampicillin and oxacillin (Yu et al.,
2005)
Berberine enhanced the in vitro
inhibitory effects of Azithromycin
and Levofloxacin for MRSA
strains (Zuo et al., 2014)

•
•

•
•

Effective against H. pylori (Biol Pharm
Bul 21:990. 1998.)
As effective as sulfa drugs or
chloramphenicol for bacterial dysentery
with few side effects
Strong antiviral and antifungal effects
Strong effect in vitro against hemolytic
Streptococcus pneumoniae,
Staphylococcus aureus, Shigella
dysenteriae, S. flexneri

Amin et al., 1969

Coptis chinensis (huang lian)
• Coptis is a good source of
berberine because it is
cultivated (root and root bark
most potent parts)
• Huang lian is indicated
especially for infections of
the gut, urinary tract, liver
• Clears “Heart” heat for
insomnia, mania
• Externally for conjunctivitis
• Huang lian su is berberine
sulfate tablets from Coptis

Coptis chinensis – huang lian
• Huan Lian Su is berberine
sulfate
• Crude extract of C. chinensis
• 100 mg tablets (70%
berberine sulfate)
• Take 1-2 tablets t.i.d.
• Useful for acute and chronic
allergic rhinitis
• Dilute in saline nasal spray
• UTI, URI
• Colitis, traveler’s diarrhea

Mahonia and Berberis
Oregon grape root and Barberry
• Both from Berberidaceae,
barberry family
• Mahonia genus has prickly,
holly-like leaves; Berberis has
smooth, thin and spatulate leaves
• All contain berberine in roots,
stem bark, very small amount in
leaves
• Native to east and western North
America, China, Europe
• Oregon grape root is M.
aquifolium, M. repens; known
for psoriasis, acne, other skin
conditions

Goldenseal (Hydrastis canadense
• Traditional native American Indian
remedy for irritation of eyes, flu, other
infections
• Contains berberine, hydrastine
• Best indication is for acute rhinitis,
conjunctivitis
• Dose: 20 drops to 1 ml, 3-4 x daily

Essential oils
Production

Essential oils also have
antimicrobial, sedative,
antiinflammatory effects, among
others

• Essential oils are volatile,
b.p. 130-180 f
• Contain hydrocarbons,
monoterpenes,
sesquiterpenes
• Families: Lamiaceae,
Apiaceae, Rutaceae,
Lauraceae, Myrtaceae
• Potent plants containing
essential oils: Thymus,
Eucalyptus, Salvia,
Rosmarinus

Essential Oil Therapeutics
• Some essential oils
are very complex
mixtures of >200
individual
compounds, any
number of which are
active against
microbes

Thyme (and Oregano)
• Spasmolytic, antimicrobial,
expectorant
• Bronchitis, colds, pneumonia,
whooping cough
• Coughs in syrups, mouthwashes,
toothpastes
• Easily toxic with overdose
• 1-2 drops in syrup or lozenges;
tincture, 10-25 drops several
times daily; tea, ½ tsp dried
herb/cup (infusion)
• As a tea, tincture for worms

Oregano
• Oreganum vulgare
• Often contains more thymol, carvacrol
than thyme
• Quality varies widely
• Commercial oils sometimes synthetic
• Commercial products often diluted with
fixed oils

Thyme & Oregano -- Thymol
• Thymol is effective against a wide
variety of pathogenic bacteria and fungi,
i.e. S. aureus, Vibrio parahaemolyticus,
Salmonella typhimurium, etc.
• Effective against C. albicans, Tinea
spp., Aspergillus spp.
• Dilute 1:10 in olive oil for external use;
or use 1:5 tincture of recently-dried
herb, or teas.
• Oil can cause skin irritation (esp.
thyme)

Aktug et al., 1986

• Pure oil is toxic internally, use in
syrups, drops, or whole herb in teas

Oregano, Thyme Oils
• Thyme—1.0 – 2.5% volatile oil; minimum 40% should be
thymol + carvacrol (Ph. Eur.)
• Oregano—thymol (0-21%); carvacrol (0-85%) Quality!
• Quality—synthetic oils vs. natural oils (GC/MS); natural
more complex
• Both more effective than either alone
• Carvacrol + thymol less effective than whole oil in vivo
• Action: damage in membrane integrity, which further
affects pH homeostasis and equilibrium of inorganic ions
• Strong antioxidant properties of oil + phenolics
(rosmarinic acid, etc.)
• Dose: 1-2 drops in tea; gum irrigator; 0.2-0.4 ml enteric

Eucalyptus globulus
Eucalyptus oil
• E. globulus native to Tasmania,
widely planted as wind breaks, etc.

• Essential oil contains about 85% 1,8cineol
• Essential oil and 1-8-cineol has
proven antibacterial activity(E. coli,
Streptococcus, Mycobacterium, etc.)
• Also antiinflammatory
(prostaglandin-inhibitory),
antisecretory, expectorant

• Dose: 1-3 drops (diluted) or in steam

Thyme, Oregano Indications
• Indications: URI, bronchitis, whooping cough, sore throat
• Taken orally as tea or small amounts of diluted essential
oil (1 drop = 44 mg)
• Warnings:
– Thyme, oregano tea—none
– Essential oil—follow recommended dose, dilute in a fixed oil for
external use; dilute in tea for internal use (1 drop/dose)

• Pharmacokinetics: uptake has been demonstrated in
humans (Kohlert et al., 2002)

Rosemary
Rosmarinus officinalis
• Native of Mediterranean area
• Essential oil contains mainly
camphor; 1,8-cineol, pinene
• A screen of 21 common essential
oils found rosemary, clove, lime,
orange, cinnamon oils had the
highest activity against E. coli, K.
pneumoniae, P. aeruginosa,
Proteus vulgaris) and two grampositive bacteria Bacillus subtilis
and S. aureus (Prabuseenivasan et
al., 2006)
• Dose: up to 10 drops/day (diluted)

Garlic: Clinically Useful for Infections
Garlic showed potent killing effects
within 1 hour with Staphylococcus
epidermidis, within 3 hours with
Slamonella typhi, within 1 hour
with yeasts, and stronger anticandidal activity than nystatin.

•

Many in vitro, in vivo studies

•

Garlic (fresh, crushed first) inhibited E.
coli, Pseudomonas, Proteus,
Salmonella, Staphylococcus, etc.

A water extract of garlic showed broad
spectrum antibacterial activity. At a
concentration of 5.0
microliters/disc, the extract was
active against Bacillus cereus,
Bacillus subtilis, Micrococcus
luteus, Streptococcus faecalis, and
Trichomonas vaginalis.

Arora & Kaur, 1999; Khan & Omoloso, 1998

Garlic for URI
• Well-known as a folk remedy to prevent and relieve symptoms of
common cold, especially in Europe, Asia.
• Sensitive to garlic in vitro: cytomegalovirus, human rhinovirus type
2, herpes simplex 1 and 2, influenza B (Josling, 2001; Guo et al.,
1993).
• Lissiman et al., 2014 reviewed 8 trials for inhibition and shortening
symptoms of the common cold. Only 1 was found to be of suffient
quality (Josling, 2001). More studies are needed.
• In a PCR survey (n=146; 1 capsule standardized to allicin daily; 12
weeks), Josling (2001) reported that those in the active group had 24
colds diagnosed, and in the placebo group, 65 (p=0.001).

Garlic-Alicin, disulfides
• Kyolic: macerate fresh-crushed
garlic cloves in 70% EtOH, 30%
H20 for 2 days
• Alcoholic medium creates
maximum ajoene, a breakdown
product of allicin (70/30%)
• Alicin and ajoene potent against
a variety of pathogenic bacteria,
viruses, fungi (Josling, 2001)
• Tablets, capsules: allicin
potential
– Some products do not deliver
advertised amount of allicin
(Lawson & Wang, 2001)

Garlic Preparations
• For antimicrobial effects, don’t use “aged garlic”
extracts (no allicin)
• Aliin + alianase = alicin
• Crush, let sit for 15 minutes; then cook with it,
ingest, tincture
• Tincture has high % of ajoene, effective against
Helicobacter

Alliin and Allicin

Alliin

Allicin is important for
antimicrobial effects
Allicin

Garlic Preparations

Always crush garlic cloves
first!

• Syrup with honey
– Crush 5-10 cloves in ½ pint of
honey
– Take ¼ to ½ tsp per dose, every
few hours
– Too much at once—nausea
• Tincture (highest in ajoene)
• Enteric-coated caps
• Cool-dried powder
• Standardized to alicin “potential”
• Aged garlic loses antimicrobial
power
• Fresh, crushed has best
antimicrobial activity

Antimicrobial Properties of Allicin

Ankri & Mirelman, 1999

Comparison of garlic to
prescription antibiotics

Garlic for yeast infections
(Candida)

Arora & Kaur, 1999. Antimicrobial
activity of spices. Int J Antimicrob
Agents 12:257.

Elecampagne
Inula helenium
• Common western garden
herb for centuries
• Warm, spicy
• Coughs, bronchitis,
expectorant
• Antibacterial (S. aureus,
including MRSA (O’shea
et al., 2009)
• Antiinflammatory (Park et
al., 2013)
• Teas, pills, liquid extracts

Active Therapeutic Categories
for Treating Infections
To help organize Tx plan:

Mullein

•
•
•
•
•
•
•
•
•
•
•
•
•

Antibacterial
Antihistamine
Antiinflammatory
Antinauseant
Antipyretic
Antispasmodic
Antitussive
Antiviral
Bronchodilator
Calmative
Demulcent
Diaphoretic
Expectorant

Immunomodulators
Mucolytic
anodyne (Sore throat)

Active Categories
• Antibacterial: berberine-containing herbs, oregano, thyme oil
• Antihistamines: eucalyptus oil
• Antiinflammatory: berberine, turmeric, ginger, bromelain
• Antinauseant: ginger, lavender
• Antipyretic: willow bark extract
• Antispasmodic: California poppy extract, thyme herb, oil
• Antitussive: coltsfoot herb, loquat leaf, wild cherry bark
• Antiviral: andrographis, elderberry, shiitake
• Bronchodilator:
• Calmative: California poppy, kava, valerian, scullcap

Active Categories 2
• Demulcent: marshmallow root, plantain leaf, barley tea
• Diaphoretic: elder flower, yarrow herb, peppermint

• Expectorant: poplar buds, pine bark, yerba santa, grindelia
• Immunomodulators: mushrooms, astragalus
• Mucolytic: primula root, ivy tips
• anodyne (Sore throat): kava, sage leaf

Respiratory Herbs by Energy
Hot, Warm Herbs
Ginger
Yerba santa
Grindelia
Cinnamon
Cayenne
Eucalyptus
Thyme
Ground ivy
Skunk cabbage
Yerba mansa
Osha
Elecampagne

Garlic
Cedar boughs

Cool Herbs
•
•
•
•
•
•
•

Andrographis
Usnea
Iceland moss
Lungwort
Baptisia
Blue vervain
Life everlasting
(Gnaphalium spp.)
• Elder fruit, flowers

Treating Infections, Part 2
• Common colds
– Additional herbs,
symptomatic relief

• Sinusitis
• Flu
• Pneumonia, bronchitis
Zika

• Herpes
• Hepatitis
• Lyme’s
• UTIs

Viral Infections
• Respiratory tract
infections
• All likely viral, with
subsequent bacterial
infection possible
– Common cold
– Sinusitis (viral
subsequent to cold)
– Influenza
– Bronchitis
– Pneumonia

Common Cold
• U.S. average—2.5 colds/year = 0.75 billion
• Myalgia, fatigue, rhinitis, excessive mucus
discharge (watery), sore throat, usually no fever
• Pulse and tongue often normal, “surface”
condition
• Appetite often not affected

Treatment Plan-common cold
• Warming herbs to dispel wind and/or cold
from surface (ginger, cinnamon,
elecampane)
• Antiviral herbs (direct or by host immunity)

• Symptomatic relief (cough, sore throat,
energy, mucus, pain, etc.)
• Ephedra (and moderating herbs)

Suggested Herbal Protocol
Common cold (standard practice)
• Antiviral herbs (andrographis, elderberry, pelagonium, etc.)
• Diaphoretics (to ease symptoms of myalgia, congestion
• *cup of hot chamomile, elderflower, yarrow, linden tea (Weiss)
• *elder flower (lowers fever, increases non-specific resistance, antiviral)
• *linden flower tea (calming, diaphoretic)
• *ginger tea (warming, diaphoretic, anodyne)
• Baths: lavender, ginger, rosemary, camphor (diaphoretic, anodyne, calming, invigorating)

• Immunomodulating
– echinacea (immune enhancement, antiviral through host immunity)
– Thyme tea (reduce chance of secondary bacterial infections, expectorant)

• *Licorice tea (expectorant, reduces inflammation, immunomodulating)

• *Sage tea (a gargle for sore throats)

Common Cold (science-based)
• Antiviral (also can reduce symptoms, shortens duration)
–
–
–
–

Andrographis, standardized extract (dose)
Elderberry syrup or concentrated extract (tablets, capsules)
Pelargonium, standardized extract (liquid or tablets)
Garlic syrup (with honey and orange oil), allicin-insured capsules

• Antibacterial (helps prevent secondary infections)
– Thyme, oregano tea, essential oil in tea (1-2 drops)
– Berberine (in goldenseal, coptis, or berberine sulfate tablets)
– Garlic syrup, garlic enteric-coated allicin-insured capsules, tincture

Colds—symptomatic relief
• Expectorant
– Licorice, yerba santa, elecampane, cayenne, lemon tea or tincture

• Congestion
– Eucalyptus (steam, tea, baths, use oil, 2-3 drops in tea or bath)
– Cang er zi (cocklebur fruit, extract in tablets, capsules)

• Cough
– Coltsfoot tea, yerba santa tea, peppermint, eucalyptus, pine bark,
mullein leaf tea, loquat syrup

• Prevention
– Turkey tail, shiitake, cordyceps, reishi extracts, teas

Colds/Flu
Symptomatic Relief 2
• Myalgia
– Peuraria, meadowsweet, wintergreen, willow bark (standardized or
not; high salicin content), cayenne liniment, St. John’s wort oil, hot
bath with strong yarrow, meadowsweet, rosemary, and/or lavender
tea added (consider adding essential oils also)

• Headache
– Liver/GB (temples and over eyes): blue vervain, centaury, feverfew,
fringe tree, blessed thistle, boldo, wormwood tea, mugwort tea
– Tension (occiput, general): rosemary, willow bark, meadowsweet,
wintergreen tea, shepherd’s purse, betony*, greater periwinkle*,
hops, kava, birch bark tea or tincture, catnip, chamomile (both),
skullcap
– External application, baths: rosemary, lavender essential oils (30-70
with fixed oil), liniment, or tea compress, St. John’s wort oil,
liniment

Symptomatic Relief 3
• Fever
– Diaphoretics: yarrow, elder flower, blue vervain, ma huang, boneset,
catnip, mormon tea, life everlasting, lobelia, feverfew
– Antipyretics: willow bark, meadowsweet, birch bark, dogwood bark
(either pacific or streamside), quaking aspen bark
– With deficiency of yin: coral root (Coralarrhiza spp.), American
ginseng
– With fast pulse: add linden flower, passionflower

• Fatigue:
– With fever: eat lightly, especially broths made with green leafy
vegetables, barley, a little fish or chicken; add herbs like American
ginseng, turkey tails, cordyceps, witch’s butter; use gentian or
centaury tincture before meals sparingly
– With deficiency of Kidney yin or Qi or Spleen Qi deficiency:
American ginseng, codonopsis, burdock root, false Solomon’s seal

Symptomatic Relief 4
• Rhinorrhea
– Clear mucus: magnolia buds, cayenne, sage leaf, eyebright
– Highly viscous mucus: saponin-containing herbs (violet leaf,
evening primrose root, Trillium spp., Smilacina spp., fenugreek,
licorice, cayenne, primrose root (cowslip), starflower (Trientalis
spp.), shooting stars (Dodecatheon spp.), Eryngium spp., English
ivy tips

• Nasal congestion
– Antihistamines: nettle leaf, goldenseal, Oregon grape root,
goldthread, goldenrod, ginger*, lemon, orange, tangerine peel,
aged tangerine peel (also contains a sympathomimetic alkaloid,
synephrine), Eucalyptus, and steams
– Sympathomimetics: ma huang tincture, tea; tangerine or orange
peel

Common Cold Herbs
Warming herbs, release surface

• Echinacea

• Elecampane

• Chinese Patents

• Wild ginger
• Ginger
• Pine bark
• Yerba mansa
• Osha
• Grindelia
• Cinnamon

Elecampagne
Inula helenium
• Common western garden herb
for centuries
• Warm, spicy

• Coughs, bronchitis, expectorant
• Antibacterial (S. aureus,
including MRSA (O’shea et al.,
2009)

• Antiinflammatory (Park et al.,
2013)
• Immunomodulating
• Teas, pills, liquid extracts

Wild Ginger (Asarum spp.)
• A. sieboldii and other spp.
is Chinese herb, xi xin
• spp. are likely
interchangeable
• “Powerfully
aromatic…relieves pain”
• “Disperses cold, releases
the exterior” (B&G, 3rd)

• “An excessive dosage will
exhaust the qi and increase
the pain” (use 1-3 g with
other herbs only)

Wild ginger as a western herb
•

Aristolochic acid

•

Powerful immune stimulant

• Leaves are powerfully emetic

•

Chronic, higher dose uses
associated with several deaths
(kidney failure)

• “warm stimulant and
diaphoretic (Bigelow, 1817)

•

Mutagenic, carcinogenic

•

Asarum spp. contain much less
AA than Aristolochia spp.

•

Aristolochia (snake root) is used to
treat toxic bites, etc.; contains
higher amounts of AA

•

Used for 2,000 years at least

•

Essential oil with asarone

•

Use lower doses in herb mixtures
for acute symptoms only

• Used in chronic pulmonary
affections” (Felter-Lloyd)
• “Warm infusion promotes
profuse sweating”
• “Sudden colds”
• Dose: ½ ounce (14 g) to 1 pint
water (infusion); drink 2-3 x
daily (freely in original)

Ginger (Zingiber officinale)
•

Warm, spicy

•

Benefits digestion

•

“dispersing in nature, benefits the
Stomach, alleviates nausea, stops
coughing, transforms phlegm”

•

“Releases the exterior and disperses
cold: for exterior cold patterns (B&G)

•

Warms, benefits digestion, relieves
nausea

•

“Warms the Lungs and stops cough: for
cough due to both acute wind-cold
cough patterns and chronic Lung
disorders with phlegm” (B&G)

•

Dose: 3-9 g (make your own extract!)

Pine bark
• Inner bark of 2-3 year old
growth; leaves; oxidized
pitch
• Contains polyphenols,
antioxidant
• Resins, essential oil

• Antibacterial, expectorant,
decongestant
• Pleasant taste (infusion)

• Dose: 9-12 g/day; infusion

Yerba Mansa
(Anemopsis californica)
• Native to many sites around
sw U.S. in boggy areas
• “natives frequently carry the
root with them, chewing it
and swallowing the juice, and
consider it a certain remedy
for cough and pulmonary
affections (F&L).
• Dose: 3-6 g, infusion or light
decoction; 1 mL tinc. in
water or tea, every 2-3 hours

Osha (Ligusticum grayi, L. porteri
• Chuan xiong in TCM
• Not particularly for URI; does not
enter lung channel
• Strongly potentiates antibiotics
against MDR S. aureus
• “most popular "remedio" in San
Luis Valley for treating colds,
sore throats and stomachaches”
(Bye et al., 1986)
L. porteri

L. grayi

• Root chewed or tea decoction
consumed
• Hispano Americans in the San
Luis Valley of south-central
Colorado, USA

Grindelia spp. (gumweed)
• Widespread along roads
throughout the western U.S.
• G. camphorum, G. squarrosa
• Tincture, infusion
• Lung channel

• Warm, sticky, resinous
• Efficient in bronchial affections,
in pertussis

“At non-cytotoxic concentrations, the G.
robusta extract inhibited dosedependently the secretion of IL-6,
RANTES, MCP-1 and, to a lesser extent,
PGE(2) and TNF-a (La et al, 2010

• Asthmatic breathing, with
soreness and raw feeling in the
chest; cough, harsh and dry;
breathing labored” (F&L)
• Resin made up of diterpenes;
flavonoids, saponins
• Expectorating, antimicrobial

Cinnamon bark
•

The beneficial health effects of CZ:

•

“a) anti-microbial and anti-parasitic activity

•

b) anti-oxidant and free-radical scavenging
properties” (Ranasinghe et al., 2013).

•

Test of cinnamon essential oil against
respiratory pathogens:

•

inhibitory and bactericidal concentration
against Streptococcus pyogenes, S.
agalactiae, S.pneumoniae, Klebsiella
pneumoniae, Haemophilus influenzae,
Staphylococcus aureus isolated from
clinical specimens

•

Cinnamon and thyme showed the strongest
action followed by clove”

•

A lot of cinnamon on the market is not true
cinnamon (Cinnamomum verum, C.
zeylanicum), but C. cassia

Echinacea Background
• Most widely-used herbal
remedy for colds
• 1800s, native Indian uses

• Years of research back to
the 1930s in Germany
• Hundreds of studies, but
past studies are usually of
poor design
• Tincture from fresh tops
and roots typically
preferred

Echincea—Immunomodulation
• Positive, shortened
duration of symptoms
(Linde, 2006)

• Activates cellular and
humoral immune
functions (Ritchie, 2011)

• Negative, no statistically
sound benefits shown
(Turner et al., 2005)

• Acute-phase immune
activating proteins (IL1-β,
IL-6, IL-12 and TNF-α)

•

• Recent studies equivocal

Early use at first signs of infection
may be more effective (Schoop et
al., 2006)

• Positive, shortened
duration of symptoms
(Linde, 2006)

Echinacea
Safety, meta-analysis
• Appears safe for children (>5 years old, Saunders et al.,
2007)
• Most recent, largest meta-analysis (Karsch-Volk et al.,
2014)
– 24 RDBPC trials (n=4631), 33 comparisons of echinacea with
placebo concluded that clear statistically-significant benefits for
reducing symptoms of common cold were not found
– Large heterogeneity in study designs, plant parts, species,
extraction methods makes conclusions less satisfying; many
positive individual studies
– Few side effects
– No significant herb-drug interactions

Other supported interventions
• Vitamin C
– Incidence only (500 mg daily)

• Zinc lozenges
– Shortens duration (15 mg, chelated)

• Probiotics
– 20 billion or 200 billion L. pentosus; n=300,
elderly adults; incidence of colds = 47.3, 34.8,
29% (placebo, low-dose, high-dose)

• Beta-glucans (yeast, mushrooms)

Vitamin C
• 5-year, PCDB study (Sasazuki
et al., 2005)
• n=439 (244 finished)

• (50 mg or 500 mg daily)
• Regular vitamin C significantly
reduced incidence of colds, but
did not affect severity or
duration.
• Similar study found that 1 g/day
did not reduce severity or
duration (Audera et al., 2001)

Zinc chelate
• 23 clinical trials on www.pubmed.gov
• 7 meta-analyses (1997-2013)

• Typical dose is 15 mg zinc chelate
• Lozenge or syrup most common preparations
• Some studies show lozenges work best, but have taste
issues; syrup is also effective in some studies (Kurugöl et
al., 2006)

Zinc trials 1
• RDBCT (n=100, 3 mos., school age children, 8-13)
• 15-mg chelated zinc (zinc bis-glycinate) given once a day
for 3 months during the winter season to healthy school
children aged 8-13 years
• No difference in incidence of common cold between groups
• Duration of cough, rhinorrhoea, having 2 or more
symptoms was significantly improved in intervention group
• Rerksuppaphol & Rerksuppaphol, 2013

Zinc trials 2
• RDBPC study (n=50, 24 hours after first symptoms of
common cold; 7 days duration
• Zinc group had a shorter mean overall duration of cold (4.0
vs. 7.1 days; P < .0001) and shorter durations of cough (2.1
vs. 5.0 days; P < .0001) and nasal discharge (3.0 vs. 4.5
days, P = .02)

• Symptom severity scores were decreased significantly in the
zinc group. Mean changes in plasma levels of zinc, sIL-1ra,
and ICAM-1 differed significantly between groups.
Prasad et al., 2008

Zinc meta-analysis
• Latest (Science et al., 2012)
• 17 trials, n=2,121
• Oral zinc formulations apper to significantly
shorten the duration of symptoms (mean,
1.65 days, some trials greater); some show
reduction in symptoms
• Adverse effects—bad taste, slight nausea

Human Biome/Probiotics
• Traditional fermented foods
– Sauerkraut, yogurt, kefir, sourdough
bread, many fermented breads (nan)
in India, kim chee, miso, pickles,
olives
– “Intestinal gardening”

• Prebiotics

• Probiotics
• An estimated 100 trillion
microorganisms representing
more than 500 different species
inhabit every normal, healthy
bowel

Probiotics—URIs
•

Meta-analysis (13 RCTs)

•

“probiotics may have a beneficial effect
on the severity and duration of symptoms
of RTIs but do not appear to reduce the
incidence of RTIs.” (Vouloumanou et al.,
2009)

•

“Probiotics were better than placebo
in reducing the number of
participants experiencing episodes
of
acute URTI
the mean duration of an episode of acute
URTI
antibiotic use
cold-related school absence.

•

•

L fermentum; 6 mo infants; 6-month
duration of the study; 27% reduction in
the incidence of upper respiratory tract
infections; 30% reduction in the total
number of infections.

This indicates that probiotics may
be more beneficial than placebo for
preventing acute URTIs” (Hao et
al., 2015)

•

RDBC; n=281 children who attend day
care centers; 3 month duration of study
(Hojsak et al., 2010)

•

Studies are not high-quality

•

RDBCT; N=479 healthy
adults….reduced the duration and
severity but not the incidence of common
cold episodes (De Vrese et al., 2006)

–
–
–
–

Common Species Used
• Bifidobacterium
bifidum

• L. caseyi
• L. rhamnosus
Bacillus coagulans

• Spore-forming
species (heat stable;
Bacillus coagulans
(S. sporogenes)

Probiotic Research Summary
• 1,475 clinical trials (Pubmed)

• 151 meta-analyses
• 6,047 studies published in the last 5 years

• 3,027 review articles

Current Areas of Research
• Digestive health (poor absorption of nutrients, reduction of
gas, bloating, loose stools, constipation)
• Irritable bowel syndromes
• Urogenital health (vaginal infections, UTIs)
• Allergies
• Immune support
• Antibiotic-associated diarrhea (positive results from
systematic review and meta-analysis) (Hempel et al., 2012)
• Many more

Bacterial Infections 1
• Most common infections:
– Skin, staph infections, boils
(Staphylococcus aureus,
Streptococcus pyogenes,
Propionibacterium acne
– Ear, otitis media
(Streptococcus pneumoniae,
Moraxella spp.)
– Eye, eyelid (blepharitis,
hordeola, conjunctivitis (S.
aureus, S. pneumoniae, H.
influenzae, others)

Infected Wounds
• In one study (670 isolates
from clinic patients) >90%
of infected wounds:
• Pseudomonas spp.- 29.9%
• S. aureus - 27.5%
• Klebsiella spp.- 18.5%
• Proteus spp.- 15.1%
Thanni et al., 2003

Bacterial Infections 2
• URI
– Bacterial rhinosinusitis (S.
pneumoniae)
– Pharyngitis (S. pyogenes)
– Bronchitis (Mycoplasma
pneumoniae, S. pyogenes)
– Pneumonia (M. pneumoniae,
S. pneumoniae, Haemophilus
influenzae)
– Bacterial tonsillitis (strep
throat) (S. pyogenes)

•

Bacterial vaginosis (Gardnerella
vaginalis, Mycoplasma hominis, other
anaerobic bacteria)

Thank you for attending!

