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The Scienti c Foundations of Integrative 
Medicine

James D Duffy MD FANPA FAAHPM DABMA
Chief of Integrative Medicine, Sierra Tucson

Five Medicines
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Attributes

Five Practices

FIVE Elements

“The mysteries of the 
Great and the Little 

world are distinguished 
only by the form in 
which they manifest 

themselves; for they are 
only one thing, one 

being.” 
PARACELSUS

OBJECTIVES

Explore a novel model of Integrative pathophysiology.

Describe recent scienti c discoveries that suggest new 
approaches to understanding and implementing integrative 
approaches to health and healing.

Describe a model for implementing integrative mental 
healthcare

“Nature is an in nite 
sphere, the center of 

which is everywhere, the 
circumference is 

nowhere”.
BLAISE PASCAL
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Acute Inpatient Care for Psychiatric Disorders in the United States, 1996 Through 2007 
Blader JC 2012 Archives General Psychiatry  

FACING THE BRUTAL FACTS
• Antidepressants are only more effective than 

placebo in severe depression.1

• The ef cacy CBT and IPT (as opposed to 
supportive companionship) remains 
uncertain.  

1. Fournier et al. Anti-depressant drug effects and depression severity: a patient-level meta-analysis. JAMA 201;303:47-53.
2. Culipers P, et al. Psychotherapy for depression in adults: a meta-analysis of comarative outcome studies. J Consult Clin Psychol 

2008 76 909 922
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So Now What?
Let’s get back to the basics!

“What de nes us is not the answers we 
derive but the questions we ask?

Sam Keen

"There is no theory-independent concept of reality”. 
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“So, who are you?”

WHAT IS HEALING?

What is Integrative Medicine?

• Patient and practitioner are partners in the healing process.

• All factors that in uence health, wellness, and disease are taken into consideration, 
including mind, spirit, and community, as well as the body.

• Appropriate use of both conventional and alternative methods facilitates the body's innate 
healing response.

• Effective interventions that are natural and less invasive should be used whenever 
possible.

• Integrative medicine neither rejects conventional medicine nor accepts alternative 
therapies uncritically.

• Good medicine is based in good science. It is inquiry-driven and open to new paradigms.

• Alongside the concept of treatment, the broader concepts of health promotion and the 
prevention of illness are paramount.

• Practitioners of integrative medicine should exemplify its principles and commit 
themselves to self-exploration and self-development.

Ahn et al. PLoS 2006
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• Acupuncture

• Naturopathy

• Chiropractory and Physical Therapy

• Shiatsu and Swedish Massage

• CST 

• Somatic Experiencing

• Zero Balancing

• Reiki

• Biofeedback and Neurofeedback

• Hydrotherapy

• EMDR

• Equine therapy

•What treatment?

•For which patients?

•At what stage of their disease?

•How Often?

Contemplative 
Model of

 Health and Disease
Disharmony
(Allostasis)

Harmony
(Homeostasis/

Homeodynamics)

Dysregulation
(Allostatic load)

Disease

Disintegration

A
T
T
E
N
T
I

O
N

“It is not the strongest of the
 species that survives, but rather

 the one most responsive to change.”
Charles Darwin

Hormesis

KEY TERMS
The New Lexicon of Integrative 

Medicine
• Homeodynamic Space

• Hormesis (Resilience)

• Allostasis

• Allostatic Load

• Disease

LEVELS of DISEASE in CHINESE MEDICINE Stage One: Accumulation (Sanchaya) 
Stage Two : Aggravation (Prokapa) 
Stage Three : Spread (Prasara) 
Stage Four : Agumentation (Sthana Samshraya) 
Stage Five : Symptom Manifestation (Vyakti) 
Stage Six: Complications/Differentiation (Bheda) 
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Homeodynamic 
Space

Allostatic
Response

Allostatic 
Load

Disease

Indicators of Green 
Zone Capacity

• In ammatory Markers (cytokines, 
homocysteine, CRP)

• HRV and Sinus Arrythmia

• Telomere length and Telomerase Acivity

• Biometrics (waist, BMI, exercise tolerance)

HEALTHSPAN
not

LIFESPAN

RED ZONE PROCESSES

• In ammation

• Oxidation

• Glycation

• Methylation
**t **

In ammatory cause of metabolic syndrome via brain stress and NF- B
Dongsheng Cai Aging 2012 

LIFE IS A BINARY SYSTEM
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ALLESTHESIA

ALLOSTATIC LOAD
Eppel et al.
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HRV in Psychiatric Disorders

• HRV decreased in depression (correlation with degree of 
depression) (Kemp et al. 2010 Biol Psychiatry)

• No change after treatment with SSRI (despite improvement 
in symptoms) (Kemp et al. 2010 Biol Psychiatry)

• Further decrease in HRV after treatment with TCA (Kemp 
et al. 2010 Biol Psychiatry)

• Generalized anxiety associated with decreased HRV (Licht C, 
et al. Psychosomatic Medicine 2009)

• Decreased HRV in depression is mediated by social contact.  
(Schwerdfeger et al. Health Psychology 2009)

• HRV is more decreased in response to a stressor in 
depressed subjects (Hughes et al. Psychosomatics, 2009)

• PTSD associated with decreased HRV at baseline and in 
response to positive and negative stimuli

Does self-regulation and autonomic regulation have an influence on survival in breast and 
colon carcinoma patients? results of a prospective outcome study. Kroz M Health Qual Life 
Outcomes. 2011 Sep 30;9:85.  

Newton’s Alchemy?

J Gerontol A Biol Sci Med Sci. 2009 Aug;64(8):860-4. Epub 2009 May 12. 
Association between telomere length, specific causes of death, and years of healthy life in health, aging, and body composition, a 
population-based cohort study. 
Njajou OT, 

Cumulative Inflammatory Load Is Associated with Short Leukocyte Telomere Length in 
the Health, Aging and Body Composition Study. Donovan et al. PLOS One May 2011 

Systemic inflammatory markers as predictors of short leukocyte 
telomere length 

Proc Natl Acad Sci U S A. 2011 Aug 16;108(33):E513-8. Epub 2011 Aug 3. 
Stress exposure in intrauterine life is associated with shorter telomere length in young adulthood. 
Entringer S et al. Proc Natl Acad Sci U S A. 2011 Aug 16;108(33):E513-8. Epub 2011 Aug 3 Childhood Trauma Associated with Short Leukocyte Telomere Length in 

Posttraumatic Stress Disorder. Aoife O'Donovan, Elissa Epel.  
Biological Psychiatry. Sept 2011. 

Accelerated telomere attrition is associated with relative household income, diet and inflammation in the pSoBid cohort. 
Shiels PG et al. PLOS July 2011 
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BOYS MORE VULNERABLE THAN GIRLS

Childhood Trauma Associated with Short Leukocyte Telomere Length in Posttraumatic Stress 
Disorder. Aoife O'Donovana, e, Elissa Epel. Biological Psychiatry. Sept 2011. 

Dynamics of telomerase activity in response to acute psychological stress. 
Epel ES et al. Brain, Behavior and Immunity May 2011 

p=0.007

Pre-Rx

Treatment 
Predictor
p<0.005)

January 2011

LETTER
Telomerase reactivation reverses tissue degeneration in aged telomerase-
de cient mice
Mariela Jaskelioff1, Florian L. Muller1, Ji-Hye Paik1, Emily Thomas1, Shan Jiang1, Andrew C. Adams2, Ergun Sahin1, Maria Kost-Alimova1, Alexei Protopopov1, Juan Cadin anos1, James W. Horner1, 
Eleftheria Maratos-Flier2 & Ronald A. DePinho1
An ageing world population has fuelled interest in regenerative remedies that may stem declining organ function and maintain tness. Unanswered is whether elimination of intrinsic instigators driving 
age-associated degeneration can reverse, as opposed to simply arrest, various af ictions of the aged. Such instigators include progressively damaged genomes. Telomerase-de cient mice have served as 
a model system to study the adverse cellular and organismal consequences of wide-spread endogenous DNA damage signalling activation in vivo1. Telomere loss and uncapping provokes progressive 
tissue atrophy, stem cell depletion, organ system failure and impaired tissue injury responses1. Here, we sought to determine whether entrenched multi-system degenera- tion in adult mice with severe 
telomere dysfunction can be halted or possibly reversed by reactivation of endogenous telomerase activity. To this end, we engineered a knock-in allele encoding a 4-hydroxytamoxifen (4-OHT)-
inducible telomerase reverse tran- scriptase-oestrogen receptor (TERT-ER) under transcriptional con- trol of the endogenous TERT promoter. Homozygous TERT-ER mice have short dysfunctional 
telomeres and sustain increased DNA damage signalling and classical degenerative phenotypes upon successive generational matings and advancing age. Telomerase reactivation in such late generation 
TERT-ER mice extends telo- meres, reduces DNA damage signalling and associated cellular checkpoint responses, allows resumption of proliferation in qui- escent cultures, and eliminates 
degenerative phenotypes across multiple organs including testes, spleens and intestines. Notably, somatic telomerase reactivation reversed neurodegeneration with restoration of proliferating Sox21 
neural progenitors, Dcx1 new- born neurons, and Olig21 oligodendrocyte populations. Consistent with the integral role of subventricular zone neural progenitors in generation and maintenance of 
olfactory bulb interneurons2, this wave of telomerase-dependent neurogenesis resulted in alleviation of hyposmia and recovery of innate olfactory avoidance responses. Accumulating evidence 
implicating telomere damage as a driver of age-associated organ decline and disease risk1,3 and the marked reversal of systemic degenerative phenotypes in adult mice observed here support the 
development of regenerative strategies designed to restore telomere integrity.
Accelerating structural and functional decline across diverse organ systems is observed in the aged1,3,4. The loss of genome integrity and associated DNA damage signalling and cellular checkpoint 
responses are well-established intrinsic instigators that drive tissue degeneration during ageing5. Of particular relevance to this study, age-progressive loss of telomere function in mice has been shown 
to provoke wide- spread p53 activation resulting in activation of cellular checkpoints of apoptosis, impaired proliferation and senescence, compromised tissue stem cell and progenitor function, marked 
tissue atrophy and physio- logical impairment in many organ systems1,6.
Mounting evidence in humans has also provided strong association of limiting telomeres with increased risk of age-associated disease7 and with
onset of tissue atrophy and organ system failure in degenerative diseases such as ataxia-telangiectasia, Werner syndrome, dyskeratosis congenita and liver cirrhosis, among others1,3. In cell-based 
models of ataxia- telangiectasia and Werner syndrome, enforced TERT can restore normal cellular proliferative potential8. These ndings build on seminal cell cul- ture studies showing that enforced 
TERT expression can endow primary human cells with unlimited replicative potential9. Importantly, TERT overexpression in epithelial tissues of cancer-resistant mice leads to extended median 
lifespan10. In addition, intercrossing wild-type and late generation mTerc2/2 mice with severe degenerative phenotypes results in healthy offspring11, indicating that viable late generation mTerc2/2 germ 
cells can be restored to normal telomere function on introduction of a wild-type mTerc allele at the time of fertilization. However, to our knowledge, there are no genetic or pharmacological studies 
showing somatic reversal of age-related degenerative phenotypes driven by endo- genous genotoxic stresses in adult mammals. Here, in telomerase- de cient mice experiencing severe tissue 
degeneration, we investigated whether endogenous telomerase-mediated restoration of telomere func- tion throughout the organism would quell DNA damage signalling and either arrest, or possibly 
reverse, cellular checkpoint responses and asso- ciated tissue atrophy and dysfunction. Notably, the mice enlisted into this study are adults exhibiting signi cant progeroid phenotypes.
Construction and functional validation of the germline TERT-ER knock-in allele are detailed in Supplementary Fig. 1. In the absence of 4-OHT, ER fusion proteins remain in an inactive misfolded 
state12 and thus we rst sought to verify whether mice homozygous for TERT-ER recapitulated the classical premature ageing phenotypes of mice null for mTerc or mTert. To that end, mice 
heterozygous for TERT-ER (hereafter G0TERT-ER) were intercrossed to produce rst generation mice homo- zygous for TERT-ER (G1TERT-ER) which were then intercrossed to pro- duce successive G2, 
G3 and G4TERT-ER cohorts. G1–G4TERT-ER cells have no detectable telomerase activity (Fig. 1a). Accordingly, G4TERT-ER primary splenocytes had hallmark features of short dysfunctional telo- meres, 
including decreased telomere-speci c uorescence in situ hybridization (FISH) signal and Robertsonian fusions (Fig. 1b, e, f). Moreover, G4TERT-ER broblasts failed to divide after ve to six passages 
and adopted a at, senescence-like morphology (Fig. 1c, d). Adult G4TERT-ER mice showed widespread tissue atrophy, particularly in highly proliferative organs including extreme testicular atrophy and 
reduced testes size due to apoptotic elimination of germ cells, resulting in decreased fecundity (Fig. 2a, d and Supplementary Fig. 2a), marked splenic atrophy with accompanying increased 53BP1 
(also known as Trp53bp1) foci consistent with DNA damage (Fig. 2b, e, h) and intestinal crypt depletion and villus atrophy in conjunction with numerous apop- totic crypt cells and increased 53BP1 
f i i f i d l i b i ll di i l f i i i i l d d l i h f l i i 5 6

Depinho et al. Nature - November 2010
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REPORTS

Genomic Comparison of the Ants Camponotus oridanus and
Harpegnathos saltator
Roberto Bonasio,1* Guojie Zhang,2,3* Chaoyang Ye,4* Navdeep S. Mutti,5* Xiaodong Fang,3* Nan Qin,3* Greg Donahue,4 Pengcheng Yang,3 Qiye Li,3 Cai Li,3 Pei Zhang,3 Zhiyong Huang,3 Shelley L. Berger,4† Danny Reinberg,1,6† Jun Wang,3,7† Jürgen Liebig5†
The organized societies of ants include short-lived worker castes displaying specialized behavior
and morphology and long-lived queens dedicated to reproduction. We sequenced and compared
the genomes of two socially divergent ant species: Camponotus oridanus and Harpegnathos saltator. Both genomes contained high amounts of CpG, despite the presence of DNA methylation, which in non-Hymenoptera correlates with CpG depletion. Comparison of gene expression 
in different castes identi ed up-regulation of telomerase and sirtuin deacetylases in longer-lived H. saltator reproductives, caste-speci c expression of microRNAs and SMYD histone methyltransferases, and differential regulation of genes implicated in neuronal function and chemical 
communication. Our ndings provide clues on the molecular differences between castes in these two ants and establish a new experimental model
to study epigenetics in aging and behavior.
system and division of labor are more basal: dimorphism between queens and workers is limited, and when the queen dies she is replaced by workers that become functional queens, called gamergates (4).
These two ant species differ in other respects as well. C. oridanus are scavengers, forage diurnally and nocturnally, and lay pheromone trails that mark paths to food sources. H. saltator workers prey on small arthropods in a solitary and diurnal fashion. C. oridanus exhibits high 
territoriality, strong nestmate recognition, and elab- orate task specialization. In contrast, H. saltator displays low territoriality, loses nestmate recog- nition in the laboratory, and has only basic task specialization.
The Illumina Genome Analyzer platform was used to sequence genomic libraries for C. ori- danus and H. saltator, obtaining more than 100- fold coverage. Draft genomic assemblies reached scaffold N50 size of ~600 kb (table S1), although for C. oridanus most genome-wide 
analyses reported here were conducted on an earlier version (v3), with scaffold N50 size of 444 kb (table S1). Assembly resulted in only small gaps and large N50 size, which assured us that most genomic features, particularly gene models, were predicted with reasonable accuracy. 
We veri ed the assem- blies by sequencing 9 (C. oridanus) and 10 (H. saltator) randomly selected fosmid inserts (aver- age size, 37 kb) (table S2). Additionally, we se- quenced ~5000 expressed sequence tags from each ant and mapped them to the assembled scaffolds; more than 
95% matched the assemblies (table S3).
The C. oridanus and H. saltator assemblies cover more than 90% of the genomes, which we estimate at 240 and 330 Mb in size, respectively ( g. S1 and table S4). The H. saltator assembly contains 45% G+C, similar to Drosophila mela- nogaster (42%), and Nasonia vitripennis 
(42%), whereas the C. oridanus genome is A+T rich, with a G+C frequency of 34%, similar to Apis mellifera (33%) (5) (table S4). Organisms that use DNA methylation for gene regulation typ- ically display a depletion of CpG dinucleotides in their genome (table S5); however, 
CpG dinucleo- tides are overrepresented in both ant genomes
Undetectable similarity Homology
Ant-speci c Hymenoptera-speci c
No Hymenoptera orthologues Insect-speci c
Patchy orthologues X:X:X orthologues 1:1:1 orthologues

A
s eusocial insects, ants live in populous colonies in which up to millions of in- dividuals delegate the reproductive role to one or few queens, while nonreproductive workers carry out all tasks required for colony maintenance (1). These mutually exclusive mor- phologies and 

behaviors arise from a single ge- nome and are typically dictated not by genetic1Department of Biochemistry, New York University School of Medicine, 522 First Avenue, New York, NY 10016, USA. 2Chinese Academy of Sciences–Max Planck Junior Research Group, State Key Laboratory of Genetic Resources and Evolution, Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming, Yunnan 650223, China. 3Beijing 
Genomics Institute–Shenzhen, Shenzhen 518083, China. 4Department of Cell and Developmental Biology, University of Pennsylvania School of Medicine, Philadelphia, PA 19104, USA. 5School of Life Sciences, Arizona State University, Tempe, AZ 85287, USA. 6Howard Hughes Medical Institute, New York University Medical School, New York, NY 10016, 
USA. 7Department of Biology, University of Copenhagen, Copenhagen DK-2200, Denmark.
*These authors contributed equally to this work.
†To whom correspondence should be addressed. E-mail: bergers@mail.med.upenn.edu (S.L.B.); danny.reinberg@
differences, but by environmental factors (2). The rst fertilized (diploid) eggs laid by a founder queen develop into workers, but as the colony enlarges, some diploid embryos take a different developmental path to become virgin queens, which leave the nest, mate, and establish new 
colonies. As colonies mature, queens transition from a broad behavioral repertoire that allows them to forage, excavate nests, and rear offspring, to one restricted to egg-laying and total dependence on workers. Queens also live up to 10 times longer than workers and 500 times longer 
than males (3).
We compared the genomes of the ants Cam- ponotus oridanus and Harpegnathos saltator, because of contrasts in their behavioral exibili- ty, caste specialization, and social organization. C. oridanus lives in large organized colonies, in which only the queen lays fertilized eggs; 
when the queen dies, so does the colony (1). Non- reproductive individuals belong to two separate castes, major and minor workers, which exhibit differences in morphology and behavior estab- lished during development purely on environ- mental grounds. In contrast, the H. saltator 
social
nyumc.org (D.R.); wangj@genomics.cn liebig@asu.edu (J.L.)
( J.W.);
juergen.
Fig. 1. Ant proteome. Phylogenetic tree based on maximum likelihood analyses of a concatenated alignment of single-copy proteins (left), and ortho- logy relationships in mul- tiple insects (right), using Homo sapiens as outgroup. The scale bar indicates 0.1 substitution per site. T. 
cas- taneum, Tribolium castane- um; B. mori, Bombyx mori; A. gambiae, Anopheles gambiae.
Vertebrata
H. sapiens
Formicidae 

H. saltator C. oridanus
Hymenoptera
A. mellifera
Insecta
N. vitripennis Coleoptera T. castaneum
Lepidoptera Nematocera
Brachycera

B. mori
A. gambiae
D. melanogaster
0.1
0
5,000 10,000
# of genes
15,000 20,000
1068
27 AUGUST 2010
VOL 329
SCIENCE www.sciencemag.org

Dutch Hongerwinter 1944 
Camponotus oridanus

Carpenter Ant

Worker
Queen

(lifespan ten times longer 
mediated by telomerase and 

sirtuin epigenetic change)

All in all
Each man in all men
all men in each man 

As Above, So Below

All being in each being 
Each being in all being

All in each
Each in all
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http://christakis.med.harvard.edu/pages/research/r-images.html#

Social network determinants of depression 
J N Rosenquist, J H Fowler and N A Christakis Molecular Psychiatry 2011 Dynamic spread of happiness in a large social network: longitudinal analysis over 20 years in the Framingham 

 Heart Study BMJ 2008 Fowler and Christakis 
James H Fowler 

“There is a compelling new 
take on humankind's place in 
the world — a realization 
that "Who am I?" cannot be 
fully answered until it is fully 
understood who 'we' are”.  
Nature Editorial on the Microbiome 2008 

Elie Metchnikoff

 Development of the MicrobiotaThe gastrointestinal tract of the fetus is sterile until birth, after which the newborn is initially colonized. Depending on delivery mode, the initial 
communities tend toward a skin-like (caesarean section) or a vaginal-like (vaginal delivery) configuration. During the first weeks of life, there is a reduced activity of TLRs, 
potentially allowing the necessary formation of a stable bacterial community in the gut. As the infant grows, and with the introduction of solid foods, the microbiota diversity 
increases, and the community converges toward an adult-like state. At the same time, the immune system “learns” to differentiate between commensal and pathogenic bacteria. 
By adulthood, a relatively stable community composition (but varying between different individuals) is achieved, dominated mostly by Bacteroidetes and Firmicutes. Different 
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Prebiotic-induced changes in the gut microbiota can abolish obesity-associated metabolic features. Prebiotics modulate the composition of the gut microbiota in a complex way in 
response to a high-fat diet or genetic obesity (i.e., increased Bifidobacterium spp.). Prebiotic treatment decreases gut permeability and metabolic endotoxaemia but improves 
insulin sensitivity, steatosis and low-grade inflammation. One of the mechanisms explaining this phenomenon is increased endogenous GLP-2 production, which restores gut 
barrier function. 

The gut microbiome as therapeutic target Patrice D. Cani Pharmacology and Therapeutics 2011

Mycobacterium 
Vaccae

Microbial Exposure During Early Life Has Persistent Effects on Natural Killer 
T Cell Function 
Torsten Olszak,1* Dingding An,2* Sebastian Zeissig,3 Miguel Pinilla Vera,4 Julia Richter,5 Andre Franke,6 Jonathan N. Glickman,7 Reiner Siebert,5 Rebecca M. Baron,4 Dennis L. 
Kasper,2†‡ Richard S. Blumberg1†‡ 
1Division of Gastroenterology, Hepatology, and Endoscopy, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, USA. 2Channing Laboratory, Brigham and Women’s Hospital 
and Department of Microbiology and Immunobiology, Harvard Medical School, Boston, MA, USA. 3Department of Internal Medicine I, University Medical Center Schleswig-Holstein, Kiel, 
Germany. 4Division of Pulmonary and Critical Care Medicine, Brigham and Women's Hospital, Harvard Medical School, Boston, MA, USA. 5Institute of Human Genetics, Christian- 

The changing microbial environment and chronic inflammatory disorders. 
Rook GA Allergy Asthma Clin Immunol. 2008  
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Theophrastus Philippus Aureolus Bombastus von Hohenheim 

PARACELSUS 

“Man is a microcosm, or a little world, because he is an 
extract from all the stars and planets of the whole 
firmament, from the earth and the elements; and so he is 
their quintessence” Healing Comes From The Experience of Discovering Our 

Right Relationship Within the Universe

From Compassion to Coherence

Indra’s net

The 5 Medicines

- The Scienti c Foundations of Integrative Mental 
Healthcare -

James Duffy MD FANPA FAAHPM DABMA

•FOOD as medicine

•MIND as medicine

•MOVEMENT as medicine

•SPACE as medicine

•MEANING as medicine

The 5 Medicines
FOOD as MEDICINE 

“Let medicine be thy 
food, and food be thy 
medicine." 
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Association of the Mediterranean Dietary Pattern With the Incidence of Depression
The Seguimiento Universidad de Navarra/University of Navarra Follow-up (SUN) Cohort

Almudena Sánchez-Villegas, BPharm, PhD; Miguel Delgado-Rodríguez, MD, PhD, MPH; Alvaro Alonso, MD, PhD; Javier Schlatter, MD, PhD; Francisca 
Lahortiga, BA, PhD; Lluis Serra Majem, MD, PhD; Miguel Angel Martínez-González, MD, PhD, MPH 

Arch Gen Psychiatry 2009;66(10):1090 1098

“A dietary pattern comprising vegetables, fruit, beef, lamb, fish, and 
whole-grain foods (traditional) was associated with a lower likelihood 
of depressive and anxiety disorders, whereas a dietary pattern 
comprising processed and "unhealthy" foods (western) was associated 
with a higher likelihood of psychological symptoms and disorders”. 
Association of Western and Traditional Diets With Depression and 
Anxiety in Women 
Felice N. Jacka American Journal of Psychiatry 2010 305-3011 

Diet, Nutrition and telomere Length. Journal of Nutritional Biochemistry. Paul L. 
2011. In press

The Spread of Alcohol Consumption Behavior in a Large Social Network. 
Rosenquist et al. Ann Internal Medicine 2010 
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1. Lower in total fat 

2. Higher in beta-carotene 

3. Higher in vitamin E (alpha-tocopherol) 

4. Higher in the B-vitamins thiamin and riboflavin 

5. Higher in the minerals calcium, magnesium, and potassium 

6. Higher in total omega-3s 

7. A healthier ratio of omega-6 to omega-3 fatty acids (1.65 vs 4.84) 

8. Higher in CLA (cis-9 trans-11), a potential cancer fighter 

9. Higher in vaccenic acid (which can be transformed into CLA) 

10.Lower in the saturated fats linked with heart disease 

“Score Ten for Grass-Fed Beef” (USDA 2009) 

“Eat mostly food, not too much, 
nothing with a mother or four legs”

“Don’t eat anything that is handed to you 
through a window

“Avoid food that your grandmother would not 
recognize.”

Association of the Mediterranean Dietary Pattern With the Incidence of Depression
The Seguimiento Universidad de Navarra/University of Navarra Follow-up (SUN) Cohort

Almudena Sánchez-Villegas, BPharm, PhD; Miguel Delgado-Rodríguez, MD, PhD, MPH; Alvaro Alonso, MD, PhD; Javier Schlatter, MD, PhD; Francisca 
Lahortiga, BA, PhD; Lluis Serra Majem, MD, PhD; Miguel Angel Martínez-González, MD, PhD, MPH 

Arch Gen Psychiatry. 2009;66(10):1090-1098. 
Diet, Nutrition and telomere Length. Journal of Nutritional Biochemistry. Paul L. 

2011. In press

Dietary Supplements -
The Vital Few (Maybe!)
• Omega-3 

• Vitamin D(3)

• Probiotics

• Curcumin
• Multivitamin (over 50)

• Adaptogen

• Resveratrol (TA 65) - 
Astragulus

Seafood consumption, the DHA content of mothers' milk and prevalence rates of postpartum depression: a cross-national, ecological analysis. Hibbeln JR. Journal of Affective 
Disorders 69(11-3) 

Turmeric (Curcumin)
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NF- B is a central regulator in stress response 

Schematic illustration depicting NF- B as a central factor in pro-aging and longevity pathways 
NF- B in Aging and Disease. Tistra JS et al. Dec 2011 Aging Disease 
Tilstra JS

"live microorganisms, which, when 
administered in adequate amounts, confer a 
health benefit on the host." 

Increased telomerase activity and vitamin D supplementation in 
overweight African Americans 
H Zhu, D Guo, K Li, J Pedersen-White, I S Stallmann-Jorgensen, Y Huang, S Parikh, K Liu and Y Don 
Journal of Obesity 2010 

Cordyceps

Schisandra Licorice

Holy BasilAstragalus

Ashwagandha Asian Ginseng Rhodiola

Reishi
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Mind as Meditation
- The Next Great Technological 

Revolution - 

Is Meditation Simply 
Relaxation?

Gamma Synchrony with non-referential compassion meditation 

(transformational meditation practice) - Lutz, Davidson et al. PNAS 2004. 
LUTZ et al.2004. Long-term meditators self-induced 

high-amplitude gamma synchrony during mental practice. 

Ratio of relative gamma power in neutral 
and meditative states 

One year pre-post intervention follow-up of psychological, 
immune, endocrine and blood pressure outcomes of 
mindfulness-based stress reduction (MBSR) in breast and 
prostate cancer outpatients. 
Carlson LE, Speca M, Patel KD, Faris P. 

Brain, Behavior, Immunity May 2007 

Genomic counter-stress changes induced by the relaxation 
response. Dusek J. PLoS July 2008 
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Meditation 
experience is 
associated with 
increased cortical 
thickness 
Lazar S. et al. NeuroReport 
2005, 1893-1897 

20 long-term Insight meditators (9.1+/-7.1 years; 6.2+/- hours per week) - 15 controls 

Overall cortical thickness between groups not significantly different 

Statistically increased thickness in the                                                             

Most significant difference in older subjects I.e. aging protection 

Increased thickness correlates with experience I.e. dose effect 

Right prefrontal cortex     right anterior insula cortex Effects of meditation on frontal alpha-
asymmetry in previously suicidal individuals.

Barnhoger T et al. Neuoreport 2007

Moral treatment “meant kind, individualized care in a small hospital; resort to occupational 
therapy, religious exercises, amusements and games; repudiation in large measure of all 
threats of physical violence; and, only infrequent application of mechanical restraints. Moral 
treatment, in effect, involved the re-education of the patient within a proper moral atmosphere” 
Gerald Grob 1976 (p. 168). 

SPACE AS MEDICINE

ey came  e pleasant places, e delight l grassy turf of e Fortuna  Groves, and e homes of
e blessed.

Here eer air and radiant light clo e e plain, and ese have eir own sun, and eir own stars.
Some exercise eir bodies in a grassy gymnasium, compe  in sports and wrestle on e ye ow sand:
o ers ead out e s ps of a dance, and sing songs…
… among e agrant
groves of laurel, out of which e Eridanus s broad river

ows rough e woodlands  e world above .
Kline, 2002, Book VI: 628 678  of e Aeneid

The Elysian Fields

SPACE AS MEDICINE

Thousands of tired, nerve-shaken, over civilized people are 
beginning to nd out that going to the mountains is going 

home; that wilderness is a necessity; and that mountain parks 
and reservations are useful not only as fountains of timber 

and irrigating rivers, but as fountains of life”. John Muir
“We invite you to experience the effects of spending time in a beneficial forest environment and 
witness the resultant reductions in stress levels and increases in NK-cell and adiponectin protein 
measurements.” 
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“To spread awareness of the effectiveness of nature and 
forests in Western, Eastern, and traditional medicines, to 
create an organization which supports illness prevention 
and medical treatments, and to raise the level of Nature 
and Forest Medicine worldwide through the gathering of 
research data aimed at improving medical treatment, and 
by sharing research methodology internationally.” 

A Room with a “Healing” View
Patients in a room with a view of nature (versus a view of a brick 

wall) have:
* Shorter length of stay 

* Less need for pain medications
* Less complaints

(Urich et al. 1984)

The N Vitamin

20% improvement in memory performance and attention after one 
hour engaging with nature (Berman et al. Psychological sciences 2008)

Decreased ADD symptoms when children spend time in nature. (Taylor 
et al. Environment and Behavior 2001).

Schools with larger windows have higher SAT scores, higher 
attendance, and less violence (Matsuoka 2008).

Nature-deprived students demonstrate a 27% increase in test 
performance when they spend one week in a residential outdooe 
program (American Institutes for Research 2005).

“The length of his 
walk uniformly 

made up the length 
of his writing. If  
shut up in the 

house he did not 
write at all.” 

Emerson at Thoreau’s Funeral 

“Digging in the soil has a curative effect on the 
mentally ill” Benjamin Rush 

2,805 men and women with no cognitive impairment over age 
60 followed for 16 years

daily gardening associated with a 36% reduction in risk of 
Alzheimers

Leon A et al. Med Journal of Australia 2006 

Let’s Take a Walk

*92% less depressed
*86% less tense
*81% less angry

*80% less fatigued
*56% more vigorous

*22% more depressed
Ecotherapy Report 2007 
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Association Between Media Use in Adolescence and Depression in Young Adulthood
A Longitudinal Study. Brian A. Primack, MD, EdM, MS; Brandi Swanier, BA; Anna M. Georgiopoulos, MD; Stephanie R. Land, PhD; 
Michael J. Fine, MD, MSc 

Arch Gen Psychiatry. 2009;66(2):181-188. 

Effect of exposure to natural environment on health inequalities: an observational population study 

Richard Mitchell DrPhD. Lancet Nov 2008 

Green space, psychological restoration, and telomere length 
Jean Woo Lancet 2009 

ATTENTION RESTORATION 
THEORY - Berman 2008

Directed Attention Fatigue Syndrome
Kaplan and deYoung 

2002 Brain and Behavioral Sciences

“Under continual demand our ability to direct 
our inhibitory processes tires ... This 
condition reduces mental effectiveness and 
makes consideration of abstract long-term 
golas dif cult. A number of symptoms are 
commonly attributed to this fatigue: 
irritability and impulsivity that results in 
regrettable choices, impatience that has us 
making ill-informed decisions, and 
distractibility that allows the environment to 
have a magni ed effect on our behavioral 
choices”.

Air pollution impairs cognition, provokes depressive-like behaviors and alters hippocampal cytokine 
expression and morphology. L K Fonken. Molecular Psychiatry 2011 987-995. 
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Particle and ozone exposure may decrease vagal tone, resulting in reduced 
HRV. 

Ambient Pollution and Heart Rate Variability 
Diane R. Gold, MD, MPH Circulation 2000: 1267-1273 

TOP 10 COMMON HOUSEHOLD TOXINS 

•Bisphenol A (BPA) 
•Oxybenzone 
•Fluoride 
•Parabens 
•Phthalates 
•Butylated Hydroxyanisole (BHA) 
•Perfluorooctanoic Acid (PFOA) 
•Perchlorate 
•Decabromodiphenyl Ether (DECA) 
• Asbestos 

“An association was found between exposure to traffic and the onset 
of a myocardial infarction within one hour afterward (odds ratio, 
2.92; 95 percent confidence interval, 2.22 to 3.83; P<0.001). The 
time the subjects spent in cars, on public transportation, or on 
motorcycles or bicycles was consistently linked with an increase in 
the risk of myocardial infarction”. 
Exposure to Traffic and the Onset of Myocardial Infarction 
Annette Peters, Ph.D NEJM 2004 

MOVEMENT AS MEDICINE

Serum BDNF levels before treatment predict SSRI response in depression☆ 

Owen M. Wolkowitz et al.    

Progress in Neuro-Psychopharmacology and Biological Psychiatry August 2011 
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MEANING AS MEDICINE


