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Integria Healthcare and Standard Process® sponsor these 
webinars to provide health care information to practitioners and 
to provide them the opportunity to hear about the views, 
recommendations and experiences of other practitioners. Health 
related information provided here is not a substitute of medical advice.

Integria, Standard Process and the speaker, Lee Carroll, have not 
evaluated the legal status of any products (except for Standard 
Process and MediHerb products), services or recommendations with 
respect to state or federal laws, including scope of practice. Integria, 
Standard Process and Lee Carroll do not and cannot accept 
responsibility for errors or omissions or for any consequences from 
applications of the information provided and makes no warranty, 
expressed or implied, with respect to the information provided. 

Lee’s recommendations for Standard Process and MediHerb product 
dosages are sometimes different than the doses that appear on the 
product labels. Please refer to the product labels or to the product 
descriptions found in the product catalogs or on the website for 
Standard Process and MediHerb dosage recommendations.



Lee Carroll, BSc, BHSc (WHM)
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Lee Carroll has over 24 years of experience 
working with MediHerb and 15 years with 
Standard Process. Working alongside one of 
the world’s leading herbalists, Professor 
Kerry Bone at MediHerb, Lee has developed 
a unique insight into the clinical application 
of evidenced-based herbal medicine. Lee 
travels extensively throughout the United 
States, conducting informative and practical 
seminars on the clinical application of 
Western herbal medicine for health care 
professionals. Lee resides in Brisbane, 
Australia, with his wife and two children.
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1. Public Domain -http://www.public-domain-image.com/free-images/fauna-animals/insects-and-bugs/potato-bug-insect-eating-green-leaves/attachment/potato-bug-insect-eating-green-leaves. 2. Public Domain -
https://commons.wikimedia.org/wiki/File:Colorado_potato_beetle.jpg 3. Poplar hawk-moth caterpillar Laothoe populi.…Possum at English Wikipedia…I own all the rights to this image as I took the photo myself. I hereby give permission to all 
who wish to use this image for informational purposes. https://en.wikipedia.org/wiki/Moth#/media/File:Poplar_hawk-moth.jpg 4. 
https://www.google.com.au/search?q=schisandra&biw=1682&bih=843&source=lnms&tbm=isch&sa=X&sqi=2&ved=0CAYQ_AUoAWoVChMIia_r46_FxwIVh46UCh2l1wLQ&dpr=0.9#tbs=sur:fc&tbm=isch&q=grub+eating+a+root&imgrc=dWmcb
L_6p3vwhM%3A



6Image: Author Downtowngal Title: Sprouting broccoli, DeCicco variety. https://commons.wikimedia.org/wiki/File:Sprouting_broccoli,_DeCicco_variety..jpg
Creative Commons Attribution-Share Alike 3.0 Unported license

Broccoli 
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Turmeric

Author Thamizhpparithi Maari -A closeup of Turmeric
http://www.maletsky.com/index.php?title=File:A_closeup_of_Turmeric.JPG - Creative Commons Attribution-Share Alike 3.0 Unported license.
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Green Tea

Image: Author Wilerson S Andrade - Fresh-Green-Tea-Leaves-Sunlight-1800x2880 https://www.flickr.com/photos/will_spark/8602965477
Creative Commons Attribution-ShareAlike 2.0 Generic (CC BY-SA 2.0) 
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EGCGCurcumin

Sulforaphane

Lee J, Jo DG, Park D, etal. Adaptive cellular stress pathways as therapeutic targets of dietary 
phytochemicals: focus on the nervous system. Pharmacol Rev. 2014 Jul;66(3):815-68

Nrf2 



Licorice

10Image 1: Author Georges Seguin (Okki) - Français : Bâtons de réglisse sur le marché d'Aix-en-Provence (France). https://commons.wikimedia.org/wiki/File:Market_Aix-en-Provence_20100828_Liquorice.jpg -
Creative Commons Attribution-Share Alike 3.0 Unported, 2.5 Generic, 2.0 Generic
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Rehmannia



Rhodiola

12Image: Roseroot – Flickr. Randi Hausken https://www.flickr.com/photos/randihausken/7421792744 - Creative Commons Attribution-ShareAlike 2.0 Generic (CC BY-SA 2.0) 
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Schisandra

Author: Vladmimir Kosolapov. Schisandra Chinensis. Creative Commons Attribution 3.0 Unported license.
https://commons.wikimedia.org/wiki/File:Schisandra_chinensis_2.jpg
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Cortisol Physiological Function

 Stress response

 Immune system and inflammatory responses

 Central nervous system

 Energy metabolism

 Cardiovascular tone

 Growth and reproduction
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Chrousos GP, Kino T, Glucocorticoid Signaling in the Cell: Expanding Clinical Implications to Complex 
Human Behavioral and Somatic Disorders Ann N Y Acad Sci.2009 October ; 1179: 153–166



HPA Axis Cortisol Regulation

 Negative Feedback deactivates/restrains/switches off

 Slow – Genomic (hours to days)

 Intermediate – (30 to 60 minutes)

 Fast – Non-Genomic (minutes)
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Peripheral Cortisol Regulation 

 Cortisol’s effect at tissues/cells varies:

 Intracellular regulation

 Cortisol delivery/storage

 Intracellular regulators can increase or decrease 
cortisol levels to maintain balance

 Under normal and stressful conditions
18



Peripheral Cortisol Regulation 

 11β Hydroxysteroid dehydrogenase type 1 & 2 
(11β-HSD1/2)

 Heat Shock Proteins 70 and 90

 Glucocorticoid receptors, GRα and GRβ

 Cortisol binding globulin (CBG)
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Silverman MN, Sternberg EM. Glucocorticoid regulation of inflammation and its 
functional correlates: from HPA axis to glucocorticoid receptor dysfunction. Ann N Y 
Acad Sci. 2012 Jul;1261:55-63. 



Bellavance MA, Rivest S, The HPA - Immune Axis and the Immunomodulatory Actions of Glucocorticoids 
in the Brain. Front Immunol. 2014 Mar 31;5:136. 

Nucleus
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Cortisol regulation by
11β-hydroxysteroid dehydrogenase

21

Cortisol Cortisone



Regulation of intracellular cortisol

 Liver
 Adipose tissue
 Muscle 
 Lung
 Pituitary
 Adult brain

Quinkler M, Stewart PM, Hypertension and the cortisol-cortisone shuttle. J Clin Endocrinol Metab. 2003 
Jun;88(6):2384-92.
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11β-HSD1

Cortisol Cortisone

 Gonads
 Bone
 Eye
 Pancreatic islets
 Inflammatory cells



Heat Shock Proteins

 Key elements of cellular maintenance and 
adaptive cellular stress defenses

 Cytoprotective

 Hsp70 and Hsp90 interact with the cortisol 
receptor (GR) to facilitate the action of cortisol
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Cortisol Receptor GRα, GRβ

GRα and GRβ work together to regulate and 
maintain balance in cortisol signaling:

 GRα – promoter of cortisol signal

 GRβ – repressor of cortisol signal
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Cortisol Binding Globulin

 CBG manufactured in the liver

 Liver produces CBG in equal amounts to cortisol

 CBG binds cortisol and transports it in the blood 
stream

 CBG binds approx. 80-85% cortisol

 Albumin also binds cortisol, approx. 10-15%

 Free cortisol approx. 4-5%
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Licorice

26Image 1: Author Georges Seguin (Okki) - Français : Bâtons de réglisse sur le marché d'Aix-en-Provence (France). https://commons.wikimedia.org/wiki/File:Market_Aix-en-Provence_20100828_Liquorice.jpg -
Creative Commons Attribution-Share Alike 3.0 Unported, 2.5 Generic, 2.0 Generic



Licorice
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Image 1: Author Georges Seguin (Okki) - Français : Bâtons de réglisse sur le marché d'Aix-en-Provence (France). https://commons.wikimedia.org/wiki/File:Market_Aix-en-

Provence_20100828_Liquorice.jpg - Creative Commons Attribution-Share Alike 3.0 Unported, 2.5 Generic, 2.0 Generic
Image 2: Autho Tila Monto – Liquorice sticks in different colors - https://commons.wikimedia.org/wiki/File:Liquorice4.jpg - Creative Commons Attribution-Share Alike 3.0 Unported

license.



Licorice
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Image 1: Author Georges Seguin (Okki) - Français : Bâtons de réglisse sur le marché d'Aix-en-Provence (France). https://commons.wikimedia.org/wiki/File:Market_Aix-en-

Provence_20100828_Liquorice.jpg - Creative Commons Attribution-Share Alike 3.0 Unported, 2.5 Generic, 2.0 Generic
Image 2: Autho Tila Monto – Liquorice sticks in different colors - https://commons.wikimedia.org/wiki/File:Liquorice4.jpg - Creative Commons Attribution-Share Alike 3.0 Unported

license.
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Licorice root: Syria 1900



Licorice: Key Actions

 Adrenal tonic and trophorestorative

 Inflammatory response function

 Mucoprotective

 Demulcent

 Hepatoprotective

 11β-HSD enzyme inhibition
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Author Georges Seguin (Okki) - Français : Bâtons de réglisse sur le marché d'Aix-en-Provence (France). https://commons.wikimedia.org/wiki/File:Market_Aix-en-

Provence_20100828_Liquorice.jpg - Creative Commons Attribution-Share Alike 3.0 Unported, 2.5 Generic, 2.0 Generic



Licorice: Key Consituent

 Licorice contains glycyrrhizin

 Glycyrrhizin is converted to glycyrrhetinic acid 
(GA) in the gastrointestinal tract

 GA is metabolically active

31



 Protection of the mineralocorticoid receptor
 Kidney (distal nephron), colon, salivary glands, 

placenta, fetus

Quinkler M, Stewart PM, Hypertension and the cortisol-cortisone shuttle. J Clin Endocrinol Metab. 2003 
Jun;88(6):2384-92

11β-HSD2
Protection from Cortisol
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Cortisol Cortisone

GA from Licorice



 Regulation of intracellular cortisol
 Organ specific enhancement of cortisol
 Liver, adipose tissue, muscle, lung, gonads, 

pituitary, adult brain, bone, eye, pancreatic islets 
and inflammatory cells

Quinkler M, Stewart PM, Hypertension and the cortisol-cortisone shuttle. J Clin Endocrinol Metab. 2003 
Jun;88(6):2384-92. 33

11β-HSD1

Cortisol Cortisone

GA from Licorice



Benefits of 11β-HSD1 
Inhibition

 Metabolic health
 Bone health

34

Bone KM, Mills SY, Principles and Practice of Phytotherapy 2nd edition, Elsevier, 
2013, p 728-729



11β-HSD1 Inhibition

Licorice

 Adrenals naturally produce Glycyrrhetinic Acid-like 
factors, which like Licorice, inhibit the bidirectional 
activity of 11β-HSD1

 If adrenal glands lose tone, perhaps they make 
reduced amounts of GA-like factors which is one of 
many issues impacting on cortisol homeostasis

 Does Licorice provide benefit by compensating for the 
lack of adrenal production??

Morris DJ, Latif SA, Hardy MP, etal, Endogenous inhibitors (GALFs) of 11beta-hydroxysteroid dehydrogenase 
isoforms 1 and 2: derivatives of adrenally produced corticosterone and cortisol. J Steroid Biochem Mol Biol. 
2007 May;104(3-5):161-8. Epub 2007 Mar 23. 35



11β-HSD1 Inhibition

 Green Tea1

 Turmeric2

 Resveratrol3

 DHEA4 (Ashwagandha)

1. Hintzpeter J, Stapelfeld C, Loerz C, eta l, PLoS One. 2014 Jan 3;9(1):e84468. 

2. Hu GX, Lin H, Lian QQ, etal, PLoS One. 2013;8(3):e49976. Epub 2013 Mar 22.

3. Tagawa N, Kubota S, Kato I, etal, J Endocrinol. 2013 Aug 29;218(3):311-20. 

4. McNelis JC, Manolopoulos KN, Gathercole LL, etal, Am J Physiol Endocrinol Metab. 2013 Nov 
1;305(9):E1134-44. Epub 2013 Sep 10.
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Licorice: Key Uses

 Adrenal depletion
 Physical stress
 Lowered cortisol 

 GI health 
 Healthy androgen levels (female) 
 Respiratory health

Bone K, 2007, Ultimate Herbal Compendium, Phytotherapy Press
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Rehmannia



Rehmannia: Key Actions

 Adrenal tonic (trophorestorative)
 Pituitary tonic
 Inflammatory response function
 Kidney tonic
 Mild laxative
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Rehmannia: Key Uses

 Adrenal depletion
 Stress
 Altered immune system function

 Kidney inflammatory response function
 Lung support
 Skin health
 Temporary constipation

Bone K, 2007, Ultimate Herbal Compendium, Phytotherapy Press
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Benefits of Licorice and 
Rehmannia
 HPA axis regulating

 Trophic and tonic to adrenal glands

 Improves negative feedback at the pituitary

 Immune system modulating

 Inflammatory response function
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Echinacea angustifolia



Endocannabinoid System
Homeostatic signaling system
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Endocannabinoid System &
HPA Axis Regulation

 HPA axis Fast Feedback 

 Endocannabinoids suppress CRH

 Switch off hypothalamic stress response and 
stop cortisol production and release

44

Zajkowska ZE, Englund A, Zunszain PA. Towards a personalized treatment in depression: 
endocannabinoids, inflammation and stress response. Pharmacogenomics. 2014 Apr;15(5):687-98



Echinacea angustifolia root

45



Echinacea and Stress

 Echinacea angustifolia root alkylamides support 
the function of the endocannabinoid system

 Mimic the actions of endocannabinoids and 
interact with endocannabinoid receptors

 Inhibit the enzymes that degrade 
endocannabinoids 

Bone KM, Mills SY, Principles and Practice of Phytotherapy 2nd edition, Elsevier, 2013, p 530-531
Gertsch J. Immunomodulatory lipids in plants: plant fatty acid amides and the human 
endocannabinoid system. Planta Med. 2008 May;74(6):638-50. Epub 2008 Feb 14. 
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Echinacea Root
Dosage

 2.5 to 3.8 g dry root per day (approx.)

 8.0 to 12.0 mg alkylamides (approx.)

 Long term use is best

 Endocannabinoid system health

 Mood and feelings of well-being

 Immune system modulation
47



HPA Axis Regulation
Key Herbs
 Licorice

 Rehmannia

 Echinacea angustifolia root

 Echinacea purpurea root

 An herbal adaptogen
48



Rhodiola

49Image: Roseroot – Flickr. Randi Hausken https://www.flickr.com/photos/randihausken/7421792744 - Creative Commons Attribution-ShareAlike 2.0 Generic (CC BY-SA 2.0) 
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Schisandra

Author: Vladmimir Kosolapov. Schisandra Chinensis. Creative Commons Attribution 3.0 Unported license.
https://commons.wikimedia.org/wiki/File:Schisandra_chinensis_2.jpg



Adaptogen Definition

Herbs that exert their beneficial 
health effects by increasing the body’s 

resistance and adaptation to stress 
are termed Adaptogens

51



Adaptogen Definition

“Adaptogens are herbs whose 
complex phytochemicals interact with 

cellular pathways to help maintain 
and support cells under normal and 

stressful conditions”
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“Adaptogens mimic the effects of 
beneficial stress”
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Herbal Adaptogens

 Rhodiola
 Schisandra
 Korean Ginseng
 Ashwagandha (Withania)
 Eleuthero
 Astragalus
 Shatavari
 Echinacea root
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General Adaptation Syndrome
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General Adaptation Syndrome
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HPA Axis Regulation
Key Herbs
 Licorice
 Rehmannia
 Echinacea angustifolia and Echinacea 

purpurea root
 Rhodiola
 Schisandra
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Questions?

75



Thank You
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