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Discovering and Crea9ng one’s Healthspan

Primary vs. Secondary Literature
• www.pubmed.gov

• World’s largest medical database, free to search, read abstracts, set up
account and then ﬁlters; search with AND, OR and ﬁnally [TI]

• Google scholar

• Broader than pubmed, all primary research sensu lato; ﬁnd full-text ar9cles,
easily import to Endnote, etc.

• University libraries

• Find computers that are logged in to campus network, ﬁnd full-text ar9cles,
can oSen get library card with $$

• Public libraries

• Librarian will oSen obtain full-text ar9cles for you

Healthy Aging
Christopher Hobbs Ph.D. L.Ac.
•

4th generation herbalist, 3rd
generation botanist

•

Ph.D., Evolutionary Biology,
Phylogenetics (UC Berkeley)

•

Research scientist

•

Licensed acupuncturist
(California), clinician

•

Co-founder, American Herbalists
Guild

•

Author of 22 books on herbs and
health, including Peterson’s Field
Guide to Medicinal Plants of the
Western U.S. (with Steven Foster)

“Aging is a process of gradual
physiological deterioration that all living
beings experience with time.”
“Do not grow old, no matter how long you live. Never cease to
stand like curious children before the Great Mystery into which
we were born.”
-Einstein
From Carmona & Michan, 2016

Key Processes of Aging
Processes of aging in well-defined categories:
• accumulation of genomic damage that leads to chromosomal instability and
telomere shortening (frequent exercise, low-fat, calorie diet)
• reactive oxygen species-induced damage to mitochondrial functions leading to
reduced energy production (anti-oxidants, pigments in food)
• Pluripotent stem cell depletion (fasting, reishi)
• accumulation of damaged proteins via loss of proteostasis (caused by entropy)
• changes in intercellular communications (medicinal mushrooms)
• age-related effects of the insulin and IGF-1 signaling pathways (berberine,
fasting, vitamin D, etc.; maintain healthy weight, low simple carbs, sugar)
• alterations of the epigenome (problems with DNA methylation pathways)
López-Otín, et al., 2013

Further—
• Eventually, life-long
dysregulation of
inflammatory pathways (yin
deficiency)
• These are the “hallmarks” of
aging
• Cross-talk happens between
previous processes,
amplifying some

Other Processes in Aging
Important secondary effects:
• Vessel changes resulting in tissue ischemia in brain, many
other tissues and organs (inflammation, free radicals)
• Stem cell deficiency
• Immune system dysfunction and deficiency
• Mitochondria dysfunction and deficiency

• These processes lead to
age-related diseases
including cancer,
neurodegenerative diseases,
atherosclerosis, diabetes,
and dementia, Alzheimer’s,
etc..

Aging—what science has uncovered
• Recent research has added
to our knowledge on the
nature of aging
• Organisms ranging from
yeast, worms, flies, and
mice to primates, humans
and other long-lived
animals.

Identification of Youthful States
We have identified functions and processes
Associated with “youthful” states
• Integrity of the genome
– telomere length,
– DNA methylation

• The robust functioning of the immune
system
• Nutritional, cellular energy-producing
systems
• Insulin, insulin growth factors
• Sirtuins pathways
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Slow down #
cell divisions

DNA Methylation
• DNA methylation is universally
important throughout the life course,
especially during in utero and
postnatal development. DNA
methylation aids in cell cycle
regulation and cellular
differentiation processes.
• DNA methylation is a common
mechanism of epigenetic regulation
in eukaryotic organisms ranging
from fungi to mammals.

Finally—
• Age-specific drift of
methylation patterns
• Surprisingly predictive for
age (2-4 years accuracy)
• altered methylation patterns
contribute to age-related
functional decline

• Since we do not know how
to stop methylation
functional drift or even
which sites lead to the most
damaging effects, we have
to focus on secondary
effects of these global
changes—inflammation,
immune suppression, etc.

3 Treasures—what sustains life
• Shen—mind and spirit
• Qi—functional energy that makes
everything in the body work;
derived from food + air (digestion
+ lungs)
• Jing—the genotype and
epigenetic patterns we receive
from our ancestors

Aging and Traditional Chinese Medicine
• Excess vs. Deficiency
Syndromes
• Jing (essential Qi)

Jing
• Source of all organic life
• Stored in the “kidney”
• Influences longevity

• Yin Deficiency

• 3 treasures—jing, Qi, shen

• Yang deficiency

• Basic constitution

• Qi deficiency

• Injured or depeleted jing leads
to premature aging-worry,
dissolution, etc.

• Blood deficiency

More treasures
• Qi—vital energy
– Basic energy that runs body

• Yin—vital essence
– Hormones, neurotransmitters,
enzymes
• Blood—associated with Qi,
carries yin substances to cells,
tissues

The Essence of essence
• "Essence is that which is bestowed
by Nature. It is rooted in the
beginningless, espied in the
absolute, and becomes fragmented
in the temporal." -- Ancestor Lu,
Qingwei sanpin jing (circa 6th
century A.D.)

Eucommia Bark for building essence
• herbal formulas for the
treatment of kidney weakness:
– weak, stiff, and painful
lower back and knees
– chronic nephritis
(cordyceps)
– frequent urination
– increases physical energy
and strengthens bones,
tendons, and ligaments

Tonic Herbs
• Qi deficiency—qi tonics
like ginseng, astragalus,
atractylodes, codonopsis
• Yin deficiency—American
ginseng, gou ji, privet fruit
(Ligustrum), etc., sleep

• Yang deficiency—red
ginseng, dodder seed,
epimedium, cordyceps
• Blood deficiency—yellow
dock, vitmamin B12, ironrich foods, sea vegetables,
dang gui, rehmannia

Herbs for treating Deficiencies
• Qi tonics (pattern recognition)
– Tongue, energy, poor digestion

• Yin tonics (discuss pattern)
– vacation, rest, slowing down, wujai
breath

• Blood tonics (pattern)
– Strenthen digestion (bitters), eat
digestible food, rich in iron, cofactors

• Yang tonics (pattern)
– Men (ejaculation), eat warming foods,
warm weather

Fair use: alkawthartv.com

Healthy Habits—Diet is at the top
• Calorie restriction
• Vitamins and Minerals regulate all body
functions—cellular functioning, signaling,
and build strong bones
• B vitamins regulate energy metabolism and
much more
• Protein-forms essential components of all
body tissues
– Immune, nervous, hormonal systems + body
structure (ca. 17%)
– plays a major role in metabolic systems in the
form of blood hormones, antibodies and
enzymes.”
– Important for body repair

Fair use: Pintarest

• A deficit of nutrients from our diet can be
debilitating and lead to premature aging.
• Yet too much of fat, protein, carbohydrates
can also cause debilitation and premature
aging!
• Goal
– get ample micronutrients, and skimp on the
calories
– eat simple foods from nature, make food your
medicine
– i.e., take vitamin, mineral supplements or juice
and make high-nutrient food your manna?
[price to benefit?] supplement products are
always second-best

Best sources of micronutrients
• Basically, whole foods
• Supplements when the diet is deficient and
patients (or anyone) do not study nutrition and
realize their health is dependent on proper nutrient
intake.
• What I tell my son (16 years old) daily
• If it has no nutrients, don’t eat it
• If it has a label, read it carefully—it may be
labeled as “food”, but is often not

• Leafy greens—Brassica, wild greens
• Sea vegetables
• Root vegetables
• Microalgae
• Green juices—broccoli, wheat,
barley grass
• Brown rice, other whole grains
• Fish, other meats
• Some fruits

Protein
•

Recommendation—0.8 g/kg/day; over 60, around
1.2 g/kg/day
– Protein digestion and utilization declines as we
age
– Muscle mass! We lose it with aging
– High intensity training—1.4-2.0 g/kg

•

Whey is the most digestible protein source,
especially as we age

•

Protein and carbs before and after training or
exercise

•

The body synthesizes proteins for up to 48 hours
after training

•

Eating protein can increase levels of the hormone
glucagon
– glucagon can help to control body fat
– Mobilizes free fatty acids from adipose tissue

– Rice + pea protein also widely available

•

Many studies show that a mostly vegetarian diet
is best for health and longevity (and low animal
fat)
– Protein sources—legumes, nuts, seeds, spirulina,
oats, sparingly, dairy, fish, meat

•

We need some protein to survive, but even more
to thrive!

•

Important for vegetarians, or semi-vegetarians to
watch protein intake, especially over 60

Enzymes decline as we age
• Pancreatic and other enzymes are known to decline as
we age
– Bitters (can increase stomach acid, pepsin, pepsinogen)
– Raw food juices
– Traditional foods with digestive enzyme action
• Ginger, pineapple stem, green papaya (som tum), shan zha

– Oral supplementation
• Lipase, protease, amylase, others (from fungi, Rhizopus--tempeh

Calorie Restriction
• “The only physiological
intervention that extends
lifespan”
Houtkooper et al., 2012

• Three strategies:
– Raw foods (calories are
more difficult to extract)
– Intermittant fasting
– Eat low-calorie foods

Prolonged fasting reduces
IGF-1/PKA to promote
hematopoietic-stem-cellbased regeneration and
reverse
immunosuppression

(Cheng et al., 2014)

Exercise and
Fasting! Just
what we don’t
like to do!
It’s a hard sell to
teens is what I
know :<)

Fasting-mimicking diet (FMD)
• In a pilot clinical trial, three FMD
cycles (3 days on, 4 days regular
diet
– decreased risk factors/biomarkers for
aging, diabetes, cardiovascular
disease, and cancer
– without major adverse effects,
providing support for the use of
FMDs to promote healthspan.

In humans, IF and lesssevere regimens (e.g.,
consumption of
approximately 500 kcal/
day for 2 days a week)
have beneficial effects on
insulin, glucose, C-reactive
protein, and blood pressure
(Harvie et al., 2011).
Brandhorst et al., 2015; Harvie et al., 2011

Fasting Literature
• Paul Bragg
– The Miracle of Fasting

• Pubmed
– 183 clinical trials
– 38 meta-analyses
– 1438 human studies

Sirtuins
• Diet is a major source of sirtuin
regulators and regulation
• nutrient starvation increases,
whereas high-fat diet reduces SIRT1
expression
• Sirtuins depend on the cofactor
NAD+ for their activity, and
therefore the availability of NAD+ is
another point of regulation.

• De novo biosynthesis starts from the
amino acid tryptophan and occurs
primarily in the liver and kidney
(reviewed in 24). However,
NAD+ can also be synthesized from
nicotinic acid (known as the PreissHandler pathway) or nicotinamide
(through the salvage pathway), both
of which are present in our diet as
vitamin B3 (niacin)

Tryptophan Sources
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CoQ10 Overview
• Some positive results, but
more RCT’s needed:
– metabolic syndrome and
diabetes, neurodegenerative
disorders, kidney diseases, and
human fertility

• Coenzyme Q (CoQ) is an essential
component of the mitochondrial electron
transport chain and an antioxidant in
plasma membranes and lipoproteins
• positively affects mitochondrial deficiency
syndrome and the symptoms of aging
based mainly on improvements in
bioenergetics
• Cardiovascular disease and inflammation
are alleviated by the antioxidant effect of
CoQ10
Hernández-Camacho et al., 2018

Supplements—CoQ10
• Coenzyme Q (CoQ) is an essential component of the mitochondrial electron
transport chain and an antioxidant in plasma membranes and lipoproteins

• “CoQ10 supplementation” (pubmed)
– 157 clinical trials
– Meta-analysis: 21 trials, (n=>1000); significant improvement of
triglycerides, total cholesterol; no effect on LDL, HDL (Sharifi et al.,
2018)
– MA, 17 RCT (n=684), hypertension; CoQ10 significantly reduced
systolic, SMD 0.30; diastolic not significant (SMD 0.08) (Tabrizi et al.,
2018)
– Latest review CoQ10 for anti-aging--Hernández-Camacho et al., 2018

Resveratrol
• Marx review, inconclusive for
memory, cognition (10 RCTs)
• Sarkar et al., 2018—
resveratrol, then capsaicin is
most potent antioxidant
(expression of oxidant stress
genes) among a number of
dietary antioxidants
Beneficial effects CHD: Fogacci et al., 2018

• Polyphenol antioxidant found in
skin of red grapes, peanuts,
berries, dark chocolate; grapevine
shoots!
• 58 clinical trials, 6 MA, 67
reviews (pubmed)
• Positive studies: alcohol liver
disease, vessel endothelial
function, HT, favorable effect,
cardiovascular, ≥300 to 800 mg/
day) and in diabetic patients.

Vitamin D
• Self-prescribe sun exposure to
increase vitamin D production
• Skin produces less as we age
• Supplementation-5000 IU D3

Research studies are impressive-breadth, depth

• Vitamin D regulates innate and
adaptive immunity (Adams &
Hewison, 2008)
• Impaired vitamin D metabolism
in women (Tsai et al., 1984)
• Normal vitamin D levels signal
calcium and phosphate
absorption (Haussler et al.,
2010)

NAD+
• NAD+ controls hundreds of key
processes from energy metabolism to
cell survival
• NAD+ levels steadily decline with
age, resulting in altered metabolism
and increased disease susceptibility
• Restoration of NAD+ levels in old or
diseased animals can promote health
and extend lifespan
• search for safe and efficacious NADboosting molecules

Review of in vivo, in
vitro literature
Rajman et al., 2018

NAD+
• “Nicotinamide adenine dinucleotide (NAD+) has emerged as a
critical co-substrate for enzymes involved in the beneficial effects
of regular calorie restriction on healthspan (Martens et al., 2018)”
• precursors to augment NAD+ bioavailability
• NAD+ precursor, nicotinamide riboside (NR), NADH
• NAD supplementation—underwhelming studies

NADH
• NADH stands for "nicotinamide adenine
dinucleotide (NAD) + hydrogen (H)
• NADH is used for improving mental
clarity, alertness, concentration, and
memory; as well as for
treating Alzheimer’s disease. Because of
its role in energy production, NADH is
also used for improving athletic
endurance and treating chronic fatigue
syndrome (CFS) (Santaella et al., 2004)
• RCT’s are underpowered and
inconclusive

Source: thorough search of Pubmed

Programs for Arthritis
• TCM
• Vitamin D (deficiency is
more common with RA
• Omega-3 EFA’s

• Herbal Medicine
– Review articles

Mitra, 2017
Tanwar et al., 2017

Programs for Dementia, Memory
• Products with the most research
• Ginkgo—most research
• Ginseng (equivocal)
• Curcuma—promising candidate
• Glycyrrhiza—promising, but no
trials
• Green tea (caffeine/L-theanine)
– Some positive trials

Excellent Review:
Tewari et al., 2018

Inflammation and Aging
The Main Etiological Factor in
Most, if not All Disease

Chronic Inflammation is a
Silent Public Health Crisis
Top Killers
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Heart Disease
Cancer
Lung disease
Strokes
Accidents
Alzheimer’s disease
Diabetes
Flu and Pneumonia
Kidney Disease
Suicide

Inflammation and the Inflammasome
Innate Immune Response
• Inflammasome, cellular orchestrator of inflammation
• Multi-protein oligomer
• Expressed in myeloid cells (progenitor of cells of the
innate immune system like granulocytes, platelets)
• Caspase (1, 5, 11 and others) are first response signals
• Exact nature and action of the inflammasome depends on
initiators (viral, bacterial, cholesterol crystals, asbestos,
high-fat diet, etc.
• End cellular products are cytokines (IL-1beta, IL-18, etc.)
• Mediators = our innate microflora, many dietary factors

More about the Inflammasome
• Inflammation as an innate protective response is
ancient, and fundamental to many animals
• A number of different kinds have been discovered
• Once active, they carry out and orchestrate processes
like induction of natural killer cell activity, cell pore
formation (facilitating communication between cell
types, and alterations of signaling molecules)
• Formation of tissue repair mediators
• Formation and activation of ligand-recognition (of
pathogenic ligands) receptors
• Sensitizes immune effector cells to pathogens, harmful
chemicals, etc.

Features of Inflammation
• Acute or chronic
• Orchestrates immune response to pathogens, tissue damage
and then removal of wastes
• Alters blood flow, vessel permeability, and many other
processes
• Pattern-recognition receptors
• Pathogen-associated molecular patterns
• Migration of leukocytes (macrophages, neutrophils)
• Several other parallel cascades also initiate and promote
inflammation (complement, etc.)
• Other mediators = histamine, Leukotriene B4, nitric oxide
(NO), prostaglandins, tumor necrosis factor, others

Further-• Nutritional deficiency can promote chronic inflammation
– Vitamin A

• Cancer—inflammation produces and alters environment around
tumors that contribute to proliferation, migration, metastasis
• Inflammation is shut down by several pathways and mediators such
as Resolvins, Protectins, Maresins, some derived from omega-3polyunsaturated fatty acids
• Obesity and fat cells are modern drivers of inflammation (IL-6,

Inflammation and Obesity
• Waist circumference is significantly associated
with systemic inflammatory response
• Low-grade chronic inflammation = 2-3 x increase
in inflammatory mediators
• Elevated markers associated with obesityassociated inflammation
–
–
–
–
–

IL-6, IL-8, IL-18
TNF-alpha
CRP
Insulin, insulin-growth factor, blood glucose
Leptin

How to Diagnose Inflammation?
• How to identify pro-inflammatory markers to
address the root of the problem early, before
chronic disease states or pain take hold
• Common signs of inflammation:
– Impotence (beginning vascular disease)
– Memory changes/muddled thinking
– Ringing in the ears
– Swelling, pain, fatigue, myalgia
– Chronically sore gums, gum disease, deep “pockets”
– Sore joints, arthritis
– Heart disease, lupus, liver disease, diabetes

Most-Researched Herbs for
Inflammation
•
•
•
•
•
•
•

Turmeric (curcumin)
Pineapple (bromelain)
Papaya (papain)
Frankincense (Boswellia)
Hops (hops bitter acids)
Buckeye (escin)
Onions, apples, berries
(quercetin)
• Anthocyanins (berries, etc.)
• Willow bark extract (salicin)
• Berberine-containing herbs

Curcumin

• Curcumin inhibits inflammation via 6 distinct
pathways—most hotly researched ingredient
• Down-regulates activity of COX-2,
lipoxygenase, iNOS enzymes, inhibits
inflammatory cytokines TNF-alpha,
interleukins (Jurenka, 2009)
• In vivo studies show benefits for models of
ulcerative colitis, rheumatoid arthritis,
osteoarthritis, cancer, etc.
• Pilot controlled studies and Phase III, IV
clinical trials—many underway
– Cancer prevention (many)
– Arthritis (OA, RA), ulcerative colitis, IBS

• Liver metabolism limits bioavailability—
piperine or phosphatidylcholine-curcumin
complex

Hops

• Traditionally used by clinical
herbalists to ease insomnia and
infections
• Widely used to give beer and ale a
bitter taste, stronger effects
• Some beers and ales contain up to
100 mg/L bitter hops acids
• Non-alcoholic beers show similar
cardio-protective effects to
alcoholic beers (Clausthaler)
• Nine in vitro and in vivo studies
demonstrating anti-inflammatory
and anti-cancer effects

Proteolytic Enzymes Address
Inflammation
Proteolytic enzymes from traditional foods show strong
antiinflammatory effects
•

Pineapple stem juice = Ca. 30 mg/L; up to 40% absorbed
from gut

•

More than 70 in vitro and in vivo studies demonstrate
immunomodulating, antiinflammatory, antidiarrheal,
anticancer, and digestive-enhancing effects [Alternative
Medicine Review 15(4), 2010]

•

In a small controlled trial in patients with osteoarthritis of the
knee, diclofenac and proteolytic enzymes had statisticallysimilar pain score outcomes (Klein and Kullich, 1999)

•

In a 6-week, RDBPC clinical trial (n=90) Bromelain 90 mg,
along with trypsin and rutin, reduced WOMAC dimensions
pain, stiffness and physical function, and along with other
tests, could find no difference between PE and the NSAID
diclofenac (DC) 100 mg/day in pain (Klein et al, 2006)

Yin Tonifying Herbs
•

American ginseng root
– Identification suspect

•

Rehmannia tuber
– Cooked form

•

Ophiopogon tuber
– “turf lilly”

•

Ligustrum fruit
– Common ornamental

•

Wolfberry (Lycium)
– Goji—widely researched

•
•

Solomon seal
Asparagus tuber

Ligustrum lucidum—nuzhen zi
• Common street tree
• Weed in California
• Ripe fruits are extracted with
water
• See my new book, Grow It,
Heal It (Rodale Press) for
instructions
• Excellent kidney yin, heart
yin, liver yin tonic
• Sexual debility
• Weakness, fatigue
• Counteract chronic
inflammation

Goji Berry—Lycium
• long history of use as a
kidney tonic in traditional
Chinese medicine,
• Crossed over into world
markets as a longevity herb
and tonic with restorative
and protective properties
• Anti-aging, antioxidant,
neuroprotection,
cardiovascular, eyesight
(Zeaxanthin, lutein) benefits,
blood sugar balance,
immune balance, anti-cancer,
antiinflammatory

Willow bark extract--Salicin
• 39 volunteers with
osteoarthritis took extract
with 240 mg salicin, 39 a
placebo for 2 weeks
• The willow bark showed
moderate superiority over
placebo for pain (2%
increase in WOMAC pain
score vs. 14% reduction in
Salix group
• Several show effectiveness
for chronic low back pain
Z Rheumatol. 2000 Oct;59(5):314-20.

Berberine-Containing Herbs
• Berberidaceae
• Ranunculaceae
• Rutaceae
• Coptis chinensis
• Mahonia spp.
• Berberis spp.
• Phellodendron amurense
• Hydrastis canadensis

Berberine
• Moderately absorbable
from GI tract.
• Relatively safe
• Effective against E. coli,
Mycobacterium phlei,
Staphylococcus aureus
(methicillin-resistant)
(equicocal), at the
concentration of 20.0
microliters/disc (J.
Ethnopharm. 1992; 37(3):
213-223.

•
•

•
•

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. More effective
than sulfa drugs, but less so than
streptomycin or chloramphenicol
against some of these pathogens.
Sometimes effective against bacteria
that have developed resistance to
streptomycin, chloramphenicol, and
oxytetracycline hydrochloride.

Coptis chinensis (huang lian)
• Coptis is a good source of
berberine because it is
cultivated
• 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

Huang Lian Su
• Huan Lian Su is berberine
sulfate
• 100 mg tablets
• 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

Berberine—effects on CVD, diabetes
• Antiinflammatory (

Immune dysfunction—Medicinal Mushrooms

Fair use:
www.israelpharm.com

Kingdom Fungi

•

Closer to animals than plants, own kingdom

•

Estimated 5 million species on Earth

•

Pathogens, such as Candida, and medicines
like Penicillium

•

Many types, lifestyles, preferred food, but we
will consider 2 types
–
–

Fleshy fungi
Polypores

Mushrooms as Functional Foods
• Popularity high in Asia, just beginning in Europe
• North America—mushroom extracts sold without
need of approval or registration
• Most popular: shiitake, maitake, reishi, cordyceps,
turkey tails; lion’s mane, chaga, Agaricus blazei
• Products available: mushroom mycelium powder
(grown on grain, soybeans), powdered extracts in
capsules or tablets; ethanolic extracts (with or
without glycerin

Health Benefits of Mushrooms
•
•
•
•

Very little fat, no cholesterol
Valuable mineral content; high trace minerals
High in vitamins, especially B vitamins
Pleurotus provides a better supply of B vitamins
than any common food, except meat
• Great slimming food
• Cholesterol regulation! Shiitake, Pleurotus
• Very high in fiber—cellulose, lignan, chitin

Mushroom as Food
• Highly nutritious—
oyster mushroom is
25% high-quality
protein; vitamins,
minerals
• Edible fungi are high in
fiber, protein, low-fat,
and regulate cholesterol

Mineral Content of Fungi

Mushrooms as medicine
• Medicine—approved
drugs in Japan, China
for cancer treatment
adjuvants (with chemo)
• Health supplements to
support immunity as
we age
• Safe, non-toxic
supplements
• Better as functional
food than pills

Biological Activity of Fungi
• All fungi and yeasts have triple helix
polysaccharides (beta-glucans) in cell walls
• Heat breaks down chitin, exposes active
molecules
• Binding of large molecular weight fungal
compounds to gut receptors (60% of total)
– complex immune activation
– Dectin, toll-like receptors, other receptors

Cross-section of
fungal cell wall

(β(1,3)(1,6) D-glucan

Source: Chan et al.,
2009

Triple Helix of
beta (1-> 3) glucan

ß-(13)-D-glucan geometry
• Triple helix conformation might give flexibility to cell wall
• Intact tertiary structure can confer increased immunomodulation
• Alcohol, excessive heating could disrupt tertiary structures

Macrophages process β-glucans

Figure 3 Immune activation induced by β-glucans
(From: Chan et al., 2009)

• β-glucans can act on a variety of membrane
receptors found on the immune cells
• may act singly or in combine with other
ligands
• Various signaling pathway are activated and
their pathways are shown
• Reactor cells include monocytes,
macrophages, dendritic cells, natural killer
cells and neutrophils
• Corresponding surface receptors are listed
• Immunomodulatory functions induced by βglucans involve both innate and adaptive
immune response
• β-glucans also enhance opsonic and nonopsonic phagocytosis and trigger a cascade
of cytokines release
• tumor necrosis factor(TNF)-α and
various types of interleukins (ILs).

Some Possible Indications
•
•
•
•

Shiitake for immune weakness, infections
Shiitake, Turkey Tails for Cancer
Viral Syndromes: Hepatitis C, herpes, HIV
Cordyceps for fatigue, performance,
“adaptogen,” antiaging supplement
• Reishi for insomnia, anxiety, nervous system
disorders related to stress
• Reishi for respiratory problems

Research Summary
• More than 270 recognized species of
mushrooms are known to have specific
immunotherapeutic properties
• Fifty nontoxic mushrooms species yielded
potential immunoceuticals in vitro
• Six species have been studies in human
cancers
J Society Integr Oncol. 2008 Summer; 6(3): 122–128

Therapeutic Use—Questions!
• Mushroom products widely used, many countries
• Important questions
– Whole mushrooms or isolated constituents?
– Smaller pieces of heteroglucans active? Alcohol, heat,
Hcl all reduce size of initial compounds
– Fruit body, or mycelium more effective?
– Fresh vs. dry
– Dose--too high a dose can lead to immune suppression,
not high enough, immune activation may be incomplete

More Questions
Clinical, Personal Use
• Common Questions
– Substrate: host species varies for most polypores
– Specific scope of indications? Expectations of results
– Duration of treatment? Will immune activation
decrease with time? Dose and dosage?
– For cancer, more effective with radiation or
chemotherapy? Or alone?
– Integration into modern health care—controlled studies
are needed

Products—choose carefully!
• Basic principals
– Want highest β-glucan level possible
• Absolutely the most-researched active for
immunomodulation
• Standardization is preferred (20-25% guaranteed)
• For all immunoactive health needs, especially when used
for cancer prevention, adjunct treatment, species that
naturally grow on wood have higher beta-glucan levels
• Look at McCleary & Draga (2016) paper that tests
commercial products—most mycelium products had low
β-glucan content and moderate-high starch/glycogen
content

Products 2
• Fruiting body vs. mycelium products
– Pure mycelium and fruiting body both have the potential to
provide high-quality activity
– They are both active, but they are not equivalent—widelydifferent gene expression (see my article, Herbalgram 113)
– Fruiting body is often desirable, or a mix of fruiting body and
mycelium with low starch/glycogen levels
– If the product contains only mycelium, it should be tested for
actives (such as β-glucan, terpenes, cordycepin, erinacines,
etc.), as well as starch/glycogen content).
– In some cases, mycelium has proven actives that the fruiting
body doesn’t have—i.e. Hericium erinacine (with nervegrowth activity, nerve-protective effects) (Lee et al., 2014)

Products 3 Make your own
• Most cost-effective
– Collect from wild areas (learn lethal, toxic ones first! i.e. Amanita,
Gyromitra, Galerina)
– Making dried tea at home is easy (see Grow It, Heal It, Rodale)

• Instructions:
–
–
–
–
–
–
–
–
–

Soak fruiting bodies in ½ to ¾ pot of water for several hours
Simmer for several hours
Blend water and cooked fruiting bodies to a slurry
Add 1 tsp vit. C powder for 1 pint of tea concentrate and/or keep in
refrigerator—up to 5-6 month shelf life (take ½ to 1 tsp 1-2 x daily)
OR concentrate blend to smoothie consistency, pour into fruit leather
trays in food dehydrator, and dry at about 95-98 deg. F.
Take out wafers and powder in blender or coffee grinder to a powder
Keeps for 2-3 years in glass away from heat, light, and moisture
Sprinkle on food, use in soups, make instant tea, or encapsulate
Dose: 2 grams, twice daily, up to 3x that amount as needed

Most Clinically-Relevant
Medicinal Mushrooms
•
•
•
•
•
•
•

Lentinus edodes
Trametes versicolor
Ganoderma lucidum
Grifola frondosa
Wolfiporia cocos
Pleurotus spp.
Cordyceps sinensis

Shiitake
Turkey tails
Reishi
Maitake
Hoelen, Fuling
Oyster mushroom
dong chong xia cao

• Other interesting species: Agaricus blazei, Tremella
fuciformis, Inonotus obliquus, Heiricium

Trametes versicolor
Turkey Tails

• Ubiquitous polypore
on nearly every
continent
• Delignifies many
hardwoods, especially
oaks; fruit trees
• Prescription drugs in
Japan for treatment of
cancer with purified
protein-polysaccharide
complexes (PSP, PSK)

Trametes versicolor
Turkey Tails

Stereum spp.
False Turkey-Tails
• Zoned, hairy cap
• Turkey tails:
rough, white pore
surface
• Stereum: smooth
orange pore
surface
• Grow in similar
habitats on
hardoods

Trametes versicolor

Turkey Tails—left or right?

Summary of Trametes versicolor cancer
Clinical Trials Conducted in Asia
Type of Cancer
Stomach

No. of RCT
21-RCTs, N = 13,498

Colorectal

9 RCTs, N = 2,194

Esophageal

3 RCTS, N = 532

Breast

4 RCTs, N = 2,217

J Soc Integr Oncol. 2008 Summer; 6(3): 122–128.

Lentinus edodes
Shiitake
• Xiang gu or
“fragrant
mushrooms” of
Chinese cuisine
• Second most
widely
cultivated
mushroom
• Second-most
published
scientific
studies

Fruiting body of shiitake on oak

Lentinus edodes
• Biological Effects
–
–
–
–
–
–

Immunomodulating
Antitumor, anticarcinogenic
Antiviral
Hepatoprotective
Antiulcerogenic
Anticholesterolemic

Reishi—Divine Mushroom

Ganoderma lingzhi
Reishi, Ling Zhi (antler form)
• Ling zhi celebrated in
ancient Chinese art
• Revered for several
thousand years to treat
liver disease, nervous
system disorders,
respiratory tract infections
• Modern research shows
immunomodulating,
anticancer effects

Ganoderma lingzhi
Biological Effects
•
•
•
•
•
•
•
•
•

Analgesic (antinociceptive)
Antiallergic, antihistimine
Antiinflammatory
Antibacterial
Antioxidant
Antitumor, antimutagenic
Antiviral (HIV, others)
Antihypertensive
Immunostimulating
– Enhances bone marrow
nucleated cell proliferation
– Enhanced NK cell activity
– Interleukin-1, -2 production
– Increase in WBC production

• Cardiotonic
• Antithrombotic (G.
•
•
•
•
•
•

japonicum)
Central depressant,
peripheral anticholinergic
Expectorant, antitussive
Adrenocortical functions
Hepatoprotective
Protection against ionizing
radiation
Antiulcer

Ganoderma lingzhi
Traditional Indications, Dose
• Calms the spirit, augments the Heart qi, and tonifies the
Heart blood: for insomnia, fright and palpitations, and
forgetfullness associated with insufficient Heart qi and
blood
• Failing to nourish the spirit. Can be used as a stand-alone
herb for this purpose
• Deficiency consumption, cough, wheezing, insomnia, and
poor digestion
• Bensky et al (3rd edition, 2004)

Ganoderma lingzhi
Traditional Indications, Dose
• PROPERTIES sweet, neutral
• CHANNELS ENTERED Heart, Liver, Lung
• KEY CHARACTERISTICS calms the spirit while
augmenting the qi and nourishing the blood
• DOSAGE 3- 15g in decoctions; 1.5-3g in pills and
powders
• CAUTIONS & CONTRAINDICATIONS Use with
caution in patients with excessive conditions.
According to Bensky et al,

Ganoderma lingzhi
Clinical Indications
•

Anti-aging, antioxidant effect

•

Adjuvant for cancer treatment protocols

•

Nervous system disorders: neurasthenia, dizziness, insomnia
(deficiency types--spirit or “shen” disturbance)

•

Mental diseases, alzheimer’s disease

•

Rhinitis, bronchitis, other chronic URIs; respiratory allergies

•

Duodenal ulcers

•

Hyperlipidemia

•

Diabetes

•

Hepatitis

Therapeutic Dose: 3-12 grams fruiting body powder; 3-5 g powdered
extract

Grifola frondosa
Maitake
• Highly regarded in Japan
where people “danced”
with joy when they found it
• Prized as an edible in
Europe, North America,
Asia
• Clinical studies sparse
• Heavily promoted in N.A.
and Asia as a dietary
supplement

Grifola frondosa
Clinical Indications, Dose
Supportive treatment for:
• Hypercholesterolemia
• Hypertension
• Cancer, especially bladder cancer
• Hepatitis
• Non insulin dependent diabetes, blood sugar imbalances
Therapeutic dose:
• 2 grams watery extract powder, 3 x daily
• 3-12 grams powdered fruiting body

Wolfiporia cocos
Hoelen, Fuling
• One of the most widely-prescribed
herbal drugs in traditional Chinese
medical prescriptions
• Sliced and dried mushroom tuber or
“sclerotium” or the skin is used in
traditional medicine
• The fungus infects the roots and
stumps of pine and other conifers
• Range: eastern Asia, e. Australia, se
North America, Africa
• Used for food and medicine in
Nigeria

Cordyceps
Mycelium

Ophiocordyceps sinensis
cordyceps, dong chong xia cao
• “Summer plant, winter
worm”
• Formerly only available to
Chinese royalty; now
mycelium is cultivated
• Chinese Olympic running
team claimed success due to
cordyceps (with a caveat)
• Thought to promote stamina,
sexual vitality
• Wild cordyceps harvest is
currently not sustainable

Chemistry, Pharmacology
•

Bioactive components of Cordyceps
–

•

cordycepin, cordycepic acid, ergosterol, polysaccharides,
nucleosides and peptides.

Studies show that Cordyceps and its active
principles possess a wide range of
pharmacological actions:
–
–
–
–

anti-inflammatory
antioxidant
antitumour
antihyperglycaemic, antiapoptosis, immunomodulatory,
nephroprotective, and hepatoprotective.

–

Yue et al., 2013

–
–

Review of chemistry and pharmacology:
http://www.ncbi.nlm.nih.gov/pubmed/18343466

Ophiocordyceps sinensis
Clinical Trials—Protects kidneys
•
•

•

•

Numerous in vitro and in vivo studies have been performed on
cordyceps products, yet high quality clinical trials are few
Several studies have been published on the kidney-protective effects of
cordyceps products, and this is one of the major recent clinical uses of
the herb
In one trial (n=103; 3 g t.i.d.; before and after surgery), cordyceps was
associated with better outcomes in patients with contrast-induced
nephropathy due to diagnostic proceedures performed for stable angina
pectoris (Zhao et al., 2013)
Cordyceps supplementation was also associated with better outcomes
(based on inflammatory and immune markers in blood serum as well as
the incidence of complications from the drug), and a kidney-protective
effect in patients with renal transplants who were taking the antirejection drug cyclosporine A (Ding et al., 2011). Another study (n=202,
1 g t.i.d.) had similar results (Li et al., 2009), as did (Xu et al., 1995)

Cordyceps Products
• Whole caterpillar/fruiting body
– Exorbitantly priced, may be old and moldy,
dirty or broken; no commercial cultivation
– Likely to be most active form

• Cultivated mycelium
– Ophiocordyceps sinensis is often adulterated/
substituted for other species that were isolated
from wild cordyceps (most often
Tolypocladium inflatum, also Paecilomyces
sinensis (Cordymax or Cs-4 strain, commercial
products are often mislabeled as C. sinensis)

Inonotus obliquus
Chaga
• Sterile conk
that grows on
yellow birch in
ne U.S., ne
Europe, Russia
• May protect
tree after injury
• Absorbs
betulinic acid,
an antitumor
compound

Renowned cancer remedy in Russia

Inonotus obliquus
• Studies show
antitumor, anticancer
effect
• Some clinical trials
from Russia show
benefit in cancers
• Common on yellow
birch in n Vermont, NY

Hericium erinaceous
Lion’s Mane

Source: Wikipedia (Eigenes Werk, Copyleft
(Mehrfachlizensierung GFDL, jegliche CC-BY-SA) siehe unten)

Hericium erinaceous
Lion’s Mane
• Grows on hardwoods, found in NA, other species also
moderately common
• One clinical trial (n=30; 16 weeks) with 50-80 year old men
(Mori et al., 2009)
– Dose: 1 gram/day of the powdered fruiting body
– Cognitive function scale increased significantly over placebo

• Reduction of depression and anxiety (RDBPC; n=30
women; verum group had significantly better scores;
Nagano et al., 2010)
• Nerve repair demonstrated in vivo in a number of studies

Lion’s Mane Biological Activity
• Reported health-promoting properties of the mushroom fruit
bodies, mycelia, and bioactive pure compounds:
• antibiotic, anticarcinogenic, antidiabetic, antifatigue,
antihypertensive, antihyperlipodemic, antisenescence,
cardioprotective, hepatoprotective, nephroprotective
• neuroprotective properties
• improvement of anxiety, cognitive function, and depression
• anti-inflammatory, antioxidative, and immunostimulating
properties in cells, animals, and humans seem to be
responsible for the multiple health-promoting properties
(Friedman, 2015—review)

Quality control Issues—starch
• Test mycelium
products with iodine
tincture
– Open 2 capsules into a
cup of water (or crush
1 tablet)
– Add 2-3 drops of
iodine tincture
– Look for blue or purple
color
– Starch = blue;
glycogen = purple

starch
glycogen

Thanks for being here!

Stress relief—breathing (5-6-7 seconds)
•

Breathe in for 5 seconds, hold for 6, exhale
for 7

•

Stressful events shorten telomeres, even
before when it happens to our parents and
passes on to us

•

Telomerase (Blackburn—Nobel Prize)

•

Methylation of DNA tied to aging

•

Enhance telomere defense
– Enhancers?
– KSM-66 (Withania somnifera) RDBPC
studies (n=57)—increased telomerase
activity by as much as 45% in 2 hours.
– Called Telogenesis
–

http://thelongevityprotocol.com/180315A.php?n=tba

Estrogen and Testosterone in Aging
• Testosterone
– Increased by maintaining
muscle mass, circular
– Healthy liver for hormone
production, regulation

• In men:
– Testosterone levels regulate
ambition, assertiveness,
drive, sexual drive

• In women
– All sexual hormones are
exquisitivly balanced
– Testosterone and estrogen
can regulate ambition, drive,
nurturing instinct, sexuality

