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) 1 | Systems biology approach to thyroid/adrenal/pancreas
) 2 | Circadian rhythm and its relation to weight

O 3 | GLP affects on thyroid/adrenal/pancreas
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Future Healthcare Journal 2018 Vol 5, No 3: 151-5 SYSTEMS APPROACH

A systems approach to healthcare:
from thinking to practice

Authors: John Clarkson,” John Dean,® James Ward,® Alexander Komashie® and Tom Bashford®




oystems
Theory

It is an interdisciplinary theory
about every system in nature, in
society and in many scientific
domains as well as a framework
with which we can investigate
phenomena from a holistic

approach.
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Relationship between thyroid dysfunction and body weight: a not so evident

paradigm
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Thyroid \

Hypothyroid has traditionally been
associated with obesity.

There is more to thyroid dysfunction.
The relationship between thyroid and
BMI.

—




Thyroid \

From the article above
o 330 individuals in the study

716.5% of individuals were obese in the
hypothyroid group.
58.8% of individuals were hyperthyroid and
obese.
Because thyroid hormones are involved with
multiple physiological processes and regulating
metabolism, this can be complicated.
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Thyroid Hormone Conversion

- T4 Selenium | T3

5" Deiodinase

Elevated

Cortisol rT3

Figure 2 d

rT3 binds to T3 receptors
Blocks T3 from binding




Stress and 'Thyroid Antibodies\

Reduced glucocorticoid activity is associated
with an increased prevalence of ThAbs
positivity in older ambulatory subjects.

HPA axis (neuro-endocrine) imbalances caused
by stress-mediated activation

Involved in autoimmune thyroid diseases

(AITD).



I

Thyroid & the Functional Medicine Model

Treat . . Treat

| 1 Traditional Model ! |

Hypothyroid or ESS or Low-T3

Hyperthyroid or

HTa;;:cr)?gi’::ciJs’s Syndrome Optlmal TherId Function Graves' Disease

Treat
I Functional Model Treat I

Hypothyroid or
Hashimoto's Optimal Thyroid Function
Thyroiditis

Adaptive
perthyroidis
Obesity

Chatzitomaris A, et al. Front Endocrinol (Lausanne). 2017; 8:163.
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The Thyroid Adapts To The Allostatic Load

Treat )
Functional Model I Treat I

Hypothyroid or H ) . . . Adaptive
Hashimoto's ' Optimal Thyroid Function perthyroidis
Thyroiditis Obesity

» During restful times, thyroid under tight control
+ With chronic stress, inflammation, inflammatory syndromes, and disease
states, the thyroid adapts to the allostatic load
- Referred to as thyroid adaptation to type 1 and 2 allostasis /

Chatzitomaris A, et al. Front Endocrinol (Lausanne). 2017; 8:163.




The Thyroid Adapts To The Allostatic Loa

Treat

: I Treat

Adaptive

perthyroidis
Obesity

Hypothyroid or . . . .
Hashimoto's “.' Optimal Thyroid Function
Thyroiditis

The thyroid is an energy consuming organ

Thyroid activation is associated with glutathione, ATP, and oxygen
consumption

Type 1 Allostatic Load

- Energy demands exceed sum of energy intake and energy reserve

- Without adequate glutathione, ATP, etc., thyroid hormone is down-
requlated

- Examples: chronic illness, exhaustion
__+_Labs: low TSH, low T3, low T4, increased RT3

Chatzitomaris A, et al. Front Endocrinol (Lausanne). 2017; 8:163.
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The Thyroid Adapts To The Allostatic Loa

| Treat ‘

| I Treat

Adaptive

perthyroidis
Obesity

Hypothyroid or . . . .
Hashimoto's ”.' Optimal Thyroid Function
Thyroiditis

The thyroid is an energy consuming organ

Thyroid activation is associated with glutathione, ATP, and oxygen
consumption

Type 1 Allostatic Load

- Energy demands exceed sum of energy intake and energy reserve

- Without adequate glutathione, ATP, etc., thyroid hormone is down-
requlated

- Examples: chronic illness, exhaustion

___* _Labs: low TSH, low T3, low T4, increased RT3
\ - Chatzitomaris A, et al. Front Endocrinol (Lausanne). 2017; 8:163.
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The Thyroid Adapts To The Allostatic Loa

: Treat : Treat :

Hypothyroid or . . . .
Hashimoto's “.' Optimal Thyroid Function
Thyroiditis

Adaptive

perthyroidis
Obesity

« The thyroid is an energy consuming organ
+  Thyroid activation is associated with glutathione, ATP, and oxygen
consumption

Type 1 Allostatic Load Type 2 Allostatic Load
- Energy demands exceed sum of energy intake ~ + Expected increase in energy demands with
and energy reserve adequate reserve
- Without adequate glutathione, ATP, etc., - With adequate stores, thyroid hormone is
thyroid hormone is down-regulated upregulated to meet demands, i.e., increased T3
+  Examples: chronic illness, exhaustion + Examples: obesity, endurance activity, pregnancy

 Labs: low TSH, low T3, low T4, increased RT3 + Labs: normal/increased TSH, normal/increased
T4, increased T3, decreased RT3

Chatzitomaris A, et al. Front Endocrinol (Lausanne). 2017; 8:163
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The Thyroid Adapts To The Allostatic Loa

Hypothyroid or

Hashimoto's i Optimal Thyroid Function
Thyroiditis

Treat i

Adaptive
perthyroidis
Obesity

« The thyroid is an energy consuming organ
+  Thyroid activation is associated with glutathione, ATP, and oxygen

consumption

Type 1 Allostatic Load Type 2 Allostatic Load

- Energy demands exceed sum of energy intake
and energy reserve

- Without adequate glutathione, ATP, etc., .
thyroid hormone is down-regulated
- Examples: chronic illness, exhaustion .

e Labs: low TSH, low T3, low T4, increased RT3 -

Expected increase in energy demands with
adequate reserve

With adequate stores, thyroid hormone is
upregulated to meet demands, i.e., increased T3
Examples: obesity, endurance activity, pregnancy
Labs: normal/increased TSH, normal/increased
T4, increased T3, decreased RT3

Chatzitomaris A, et al. Front Endocrinol (Lausanne). 2017; 8:163.



Symptoms of Hypothyroidism % of Cases

Memory Impairment
Constipation

Weight gain

Loss of hair

Pallor of lips

Dyspnea

Peripheral edema
Hoarseness or aphonia
Anorexia

66
61

59
57
57
55
55
55
45

Weakness

Dry skin

Coarse skin
Lethargy

Slow speech

Edema of eyelids
Cold hands and feet
Decreased sweating
Cold Skin

99
97
97
91

91

90
89
89
83




Metabolic Effects of Suboptimal \

Thyroid Function

Glucose tolerance

Rate of glucose absorbed from Gl tract and cellular uptake
Insulin signaling/receptor problems

Reduces target cell insulin binding/number of insulin receptor
expressed

Decreases metabolism fats and increases serum lipids &
availability of cardioprotective essential fatty acids

Decreases Inadequate T3 lowers oxygen consumption,
contributes to lipids peroxidation and free radical damage

—



Your Metabolism

Glucose control loss
Inflammation increase

Blood pressure

Cholesterol increases

Belly fat increases

Lactic acid increases

Immune system less effective
Short term memory decreases
Sex drive hormones alter




Body Composition Changes in Weight Loh

1/3 of US population has BMI > 30kg/m2
Weight loss is generally accompanied by loss of lean body mass
In overweight people, 20-30 % of total weight loss is muscle mass
Multiple health implications:

o Lowered resting energy expenditure/metabolism

o Decline in neuromuscular function / disability

o Fatigue

o Emotional effects

o Poor day-to-day performance issues

o Increased risk of injury




Cortisol and Weight Gain

Chronic stress directly related to weight gain
Imbalances in hypothalamic-pituitary-adrenal (HPA) axis
Leads to:

o Increased cortisol output

o Insulin resistance

o Inflammation

o Sleep problems

o Hormonal imbalances

o Weight gain
Increases visceral “belly” fat
“Fad” diets reported to increase cortisol levels




To Make Matters Worse: Multiple
Hormonal Shifts

Testosterone

* (Cortisol:Testosterone ratio
« (Catabolic/Anabolic Balance

Cortisol/DHEA
Insulin
Cortisol mobilizes glycogen from liver

Cortisol decreases insulin sensitivity
Cortisol increases TNF alpha directly



Cortisol and Sex Hormone Imbalances\

Increased cortisol blocks T4 conversion to T3 which
causes

TRH is up-requlated to create more T4

Increasing TRH will increase prolactin which in turn
Down reqgulates LH and FSH production which

Down requlates testosterone

As testosterone goes down, so does growth hormone

o



Glucose Regulation/Obesity — Testosterone

Low testosterone levels are reported in those with insulin signaling
problems/diabetes, obesity

Increased CVD risk

Decreased libido

Fatigue

Loss of muscle mass

Increases in estradiol in men

Increased mortality in men

Abuse of anabolic steroids reported to decrease insulin sensitivity

e




Chapter 17 - Adrenal and thyroid glands and the pancreas

from 6 - Endocrinology

Published online by Cambridge University Press: 27 January 2017

By Gul Bano

Edited by Alison Fiander and Baskaran Thilaganathan
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Ty+Ty
Bound + free

IL-1f minterleukin-1 beta | Ty=triiodothyronine | Ty thyroxine | TRH=
TSH-releasing hormone | TSH=thyroid-stimulating hormone |
I'l'a!-|:|'|lr|1nllla*|"!,|I bodies | OC =optic chiasm | +=stimulatory effects | -=
inhibitory effects

Information Classification: General
m: Wiissey 5, Whilehead S8, Endocninglogy: An fnfergrated Approach,

Adirpted with permission frio
Oxford: BIOS Sclentific Publshers; 2001,



Female Estrogen Dominance\

Can lead to:

o Thyroid Autoimmunity

o Insulin signaling problems
o Obesity

o Fibrocystic breast disease
o QOvarian cysts

o Migraines

o Fibroids

o Cancer

Including breast and ovarian /



Endocrine Restoration - Peptides\

TARGETS:
Support Hypothalamic-Pituitary-Adrenal (HPA) axis and
Hypothalamic-Pituitary-Gonadal (HPG) Axis Signaling
Decreases effects of stress on HPA axis
Improve sex hormonal levels
Supports GH levels
Improve sexual desire/libido — melanocortin binding

Supports harmonious metabolic signaling



Endocrine Restoration| — Peptide Examples

Sermorelin
Synthetic growth hormone
releasing hormone GHRH
28 amino acids
TYR-ALA-ASP-ALA-ILE-PHE-
THR-ASN-SER-TYR-ARG-LYS-
VAL-LEU-GLY-GLN-LEU-SER-
ALA-ARG-LYS-LEU-LEU-GLN-
ASP-ILE-MET-SER-ARG-NH2




ermorelin

Stimulates GH
mproves |GF-1
mmunomodulatory
Pro-angiogenic




Sermorelin Dosage

Inject 0.1 mlto 0.3 mL(100-300 mcqg) SQ 5
out of 7 nights of the week before bedtime
on an empty stomach.




Overall Cautions \

GH may be mitogenic
If a patient is prone to cancer or has cancer,
use with caution
GH may mask symptoms of hypothyroidism
Make sure to test thyroid hormone levels

o Free and Total T3, T4, TSH and thyroid

antibodies



Endocrine Restoration

i PT-141 — bremelanotide acetate
NH Melanocortin 4 receptor
OM p

(MCR4) agonist
Analog of alpha MSH

N’ “i“o
W (melanocyte stimulating
Y hormone)
Ac-Nle-cyclo[Asp-His-D-Phe-
- Arg-Trp-Lys]-OH

i
H

HoN

HO. O ”
N N_C
H
H
H N
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PT-141 Weight l.oss

MCR4 (melanocortin 4 receptor) agonists play role in appetite regulation
Agonistic activity at this receptor promotes satiety
2022 study randomized, double-blind placebo-controlled n= 60
premenopausal women ; 18-55 yrs BMI = 30-37 kb/m?2
Placebo or bremelanotide SubQ), TID x 15 days
o Onday 1, subjects in the bremelanotide group received a 1.25-mg dose
followed by two doses of 1.0 mg.
o On all subsequent days, subjects in this group received a 2.5-mg dose
followed by two doses of 2.0 mg
Bremelanotide subjects had significant weight loss compared to placebo
Mean caloric intake also decreased in bremelanotide patients by 400

kcal/day /




Endocrine Restoration — Peptide Examples

Hexarelin
Synthetic GHRP-6 (growth hormone releasing peptide-6)
Stimulates secretion of growth hormone (GH) by ghrelin

mediation
Hexarelin a met-enkephalin analogue that lacks opioid activity
Lab studies report:
o Improved body composition w

o Increased muscle growth

o Improved glucose metabolism
o Improved memory/cognition
o Improved cardiac function




Endocrine Restoration — Peptide Examples

Hexarelin

Peripheral distribution of hexarelin in heart and blood vessels suggests it has
direct cardiovascular actions beyond growth hormone release and
neuroendocrine effects
Growth Hormone Secretagogue Receptor (GHSR) CD36 demonstrated to be a
specific cardiac receptor for hexarelin

o Mediates its cardioprotective effects

o Inotropic

o Inhibition of angiotensin-ll induced myocyte apoptosis

o Ischemia-reperfusion injury and MI protective

o Anti-atherosclerosis activity
When compared with ghrelin for cardio effects, hexarelin is chemically more
stable and functionally more potent




Endocrine Restoration — Peptide Example\

Hexarelin
Reported to improve fat metabolism via the CD36

receptor

o Decreased fat mass and increased lean mass
Dosage =100-300 mcg SubQ daily split into multiple
injections due to short T1/2
Side effects may include water retention, increased
appetite, tingling or numbness in extremities, and

fatigue. /



How 1s Cortisol Made?

Some hormones are made from
circulating precursors; however,

CORTISOL one of those
hormones




Steal

/ Why? There Is No Pregnenolone

Zona Giomﬂruiosa

Zona Fasciculata

Zona Reticularis

CYP11AT
removal

of side-chain ¥ Mitochondria

Pregnenoclone

3B-HSD
conversion of A5 ER
to A4 steroid N

CYP21A2
21-hydroxylase

ER

11-Deoxycorticosterone
DOoC

CYP1182
11-hydroxylase

Mitachondria

Corticosterone

CYP11B2

18-hydroxylase Mitochondria

18 (OH) Corticosterone

CYP11B2
1B-oxidase

Aldosterone

Mitochondria

Guilliams

CYPI1AT =HAR

removal

of side-chain Mitochondria

Pregnenclione
3B-HSD
conversion of AS
to A4 steroid
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17-hydroxylase
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conversion of A5 ER
to A4 steroid

17 (OH) Progesterone
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21-hydroxylase
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v
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Mitochondria

OH

OH

[minor product in humans, primary
glucocorticoid in rodents]

he Standard. Maintaining HPA Axis Ada

fty. 2019; 15:11.
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removal
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CYPIZ

17-hydroxylase B
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IMBALANCE = DISEASE

_ Cortisol
Increased

DHEA
DECREASED




Salivary Cortisol and DHEA

. Cortisol*

1. Reference Range
1 Hour After Rising

TAM - SAM:
0.27-1.18 mcg/dL

w 11AM - 1PM:

0. 0.10-0.41 mcg/dL
3PM - 5PM:

b 0.05-0.27 meg/dL

0. 10PM - 12AM:
0.03-0.14 mcg/dL

0.

TAM - 9AM 11AM - 1PM 3PM - 5PM 10PM - 12AM
Hormone r -“w| Reterence Range

'. - .
DHEA 7am - Sam 71640 pgimL
‘!!ﬁiﬁ - --

DHEA: : :
Information Classi Cortisol Ra%ia/10,000 : : 115-1,188




Salivary Cortisol and DHEA

Cortisol*
Reference Range

1 Hour After Rising
7AM - 9AM:

0.27-1.18 meg/dL

11AM - 1PM:
0.10-0.41 mog/dL
3PM - 5PM:
0.05-0.27 meg/dL
10PM - 12AM:
0.03-0.14 meg/dL
TAM - SAM 11AM - 1PM IPM - S5PM 10PM - 12AM

_Hormene Reference Range

DHEA 7am - 9am 71-640 pg/mL

' DHEA:

sel Ratio/10.000 115-1,168
Information Classi




Metabolic Eftects of Chronic Cortisol \

Elevation
Increased insulin secretion Bone loss/mineral loss
Increased fat deposition Sodium and water
Alteration in immune retention
function Elevated blood lipids
Muscle wasting Loss of REM sleep
Hypothyroidism (adrenal Increase plaque formation
exhaustion) Increase in cardiovascular
Memory loss risk factors
Alteration in sex hormones Receptor site activation on

Mental and emotional tumor cells
instability /



Adrenal Glands

: Chronic Stress
Thyroid Cortisol Levels Increase

Pancreas

Serotonin Levels
» Depression/Anxiety

 Cravings for Sugar and
Carbohydrates

» Feeling flat

Melatonin Levels

» Lose/Can't Sleep
* Lose Energy
* Increase cravings for comfort food

Information Classification: General

S



/ Normal Diurnal Hormone Release




Cortisol - Inflammation

CRPA
Adipose
Adiponectingh

£\

CORTISOL
[ N7\

Tyrosine

T4 #T3
HypoThyroid

TNF-a
IL-6

N

Inflam=>»Autolmm
Macrophages-Cytokines
Hashimoto’s

Food allergies

Viral load

/

(@Y
Disease

Cardiovascular disease is NOT
simply a cholesterol issue




Metabolic Eftects of Chronid

LEAN MUSCLE LOSS
Increased insulin
secretion

Increased fat
deposition
Alteration in
immune function
Muscle wasting
Hypothyroidism
(adrenal exhaustion)
Memory loss
Alteration in sex
hormones

Mental and
Emotional instability

b

Circadian rhythm

Stimulating glucose S
and glycogen lumover

,7

Aid in the
metabolism of fat Cortisol
L }
o P

Reduces
bone
formation

xl\: \

.‘51 \'/\‘
Decrease A
amino acid uptake %V

Increasing sodium
and water retention

Cortisol Elevation:

Increases
blood pressure

|

Suppress
the immune system

2

Counteracts
insulin

Fertility

AN

Bone loss/mineral
loss

Sodium and water
retention

Elevated blood lipids
Loss of REM sleep
Increase plaque
formation

Increase in
cardiovascular risk
factors

Receptor Site
activation on Tumor

cells



Cortisol and Weight Gain

Chronic stress directly related to weight gain
Imbalances in hypothalamic-pituitary-adrenal (HPA) axis
Leads to:

o Increased cortisol output

o Insulin resistance

o Inflammation

o Sleep problems

o Hormonal imbalances

o Weight gain
Increases visceral “belly” fat
“Fad” diets reported to increase cortisol levels




IR and Cortisol/Stress

GLP-14
/ ¢/~ Inhibition of "\ 7" Impaired
/ \_ IsletB-cells / “._ Insulin Signaling
| | |
Insulin secretiond|= = = = = = = -  Hyperglycemia

\ Joseph AM, Janssen JL. Int ] Mol Sci. 2022;23(15):8178. /




Cortisol and Cardiovascular Disease\

2006 CARDIA study (n=718, av. Age 40)

Results — the quartile with the flattest diurnal
cortisol slopes were approximately 3 & 1/3
times more likely to have coronary calcification
Results independent upon socioeconomic
status and established cardiovascular risk
factors

1 A7

-




Cortisol and Cardiovascular Disease

2020 study, n=174 middle-aged patients with acute MI compared to
3156 controls

Median hair cortisol studied

RESULTS:

The median Hair Cortisol Concentrations (HCC) for those who had

suffered an AMI was 53.2 pg/mg compared to 22.2 pg/mg for the
control group

Conclusion: Middle-aged persons with acute myocardial infarction
have significantly elevated cortisol levels during the month before the

cardiac event




HPA axis: Cortisol and \

Cholesterol Metabolism

Chronic stress and elevated cortisol are
correlated with cholesterol imbalances
o Decreased HDL
o Increased triglycerides
o Increased total cholesterol
o Increased ox-LDL

=



Cortisol and Metabolic Syndrome (M%\

2013 clinical study (n=1258 aged 16-64)
Hair cortisol analyzed

A higher prevalence of MetS reported in
those with elevated long-term cortisol

secretion



Cortisol Bone 1.0ss \

Clinical study (n=43) men ages 20-59

27 male cyclists (non-weight bearing) and 16
runners (weight bearing)

Results — cyclists had significantly lower bone
mineral density vs. runners

Cyclists 7x more likely to develop osteopenia
of the spine

T

_




Cortisol and Stress Fractures\

Cortisol reported to imbalance acid/base
requlation — lactate O

Exacerbation of acid-induced net calcium
efflux from bone

Decreased bone mineral density

Functional vitamin D deficiency also reported
to be correlated with w/acute stress




Cortisol and Bone 1.0ss




Cortisol and Cognitive Dysfunction \

2013 randomized clinical study (n=3%0 elderly
pts)

158 control, 92 cognitive impaired and 59
dementia

Measured serum cortisol

RESULTS: A positive correlation between
elevated cortisol and dementia

=
ey




Cortisol and Sleep \

Cortisol release is controlled in slow-wave sleep by decreases
in corticotropin-releasing hormone (CRH) and increases in
growth hormone (GH)

Exposure to chronic stressors imbalances HPA axis and
disrupts normal diurnal pattern of GH, CRH and ACTH release
Results in a paradoxical rise in cortisol in evening hours and
initial sleep phases

Nocturnal hypercortisolism can lead to sleep fragmentation,
increasing cortisol even more




Insomnia or Disrupted Sleep\

Alters Growth Hormone release

Increases TNF alpha, IL-6

Increases insulin resistance

Contributes to weight gain

Increases TBG

Decreases mental performance and focus

<7 hr sleep reported to increase musculoskeletal

injury in athletes



Prolactin \

Stress can increase release of prolactin
Exercise also increases circulating prolactin lvels
Prolactin can interfere with secretion of
gonadotropin-releasing hormone
Results in decreasing testosterone levels

o Decreased performance

o Increased time to recovery

o Increased injury risk

o Sexual dysfunction

L



Study: Exercise and Testosterone/ Cortisol%

2012 Clinical study (n=24) untrained men

Divided equally into 3 groups
o Endurance training
o Resistance training
o Concurrent training

12-week protocol




Free Testosterone/Cortisol (FTCR) \

Free testosterone and Cortisol
monitored

Sex Hormone Binding Globulin is
elevated in over trained
Decreased FSH and LH excretion

—



Testosterone over 12 weeks

W Resistance MEndurance N Both

free testosterone

Figure 2: Free testosterone (pg/mi) and free testosterone to cortisol ratio (data adapted from Shaken. 2012)




/ AN

Bottom Line —
Exercise and Metabolism

Higher testosterone to cortisol ratios are
correlated to strength gains and tissue
anabolism and improved performance
and overall well-being in men and women

\ _—
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Supportive
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Cortisol - Supportive Nutrients .
Rhodiola rosea root e

“Second generation” plant adaptogen

Used to support stress and stress response ‘%

Helps balance cortisol and support adrenals
Decreases anxiety
Supports improved mental and physical performance
o Rhodiola — adaptogen; 2011 meta-analysis supported
positive effects on physical and mental performance

500mg daily std. to 5 % rosavins




Rhodiola - Selected Clinical Studies

2011 systematic review of clinical studies on Rhodiola
o Tlrandomized, placebo-controlled clinical studies reviewed
o Conclusion: Rhodiola has beneficial effects on:
Physical Performance
Mental Performance
Mood Stabilization
2017 open-label, multicenter, single-arm trial (n=118, male/female)
o Patients presented with adrenal “burnout”
o 400 mg daily single dose of rhodiola standardized extract for 12 weeks
o Results: Significant improvement in symptoms after 1 week of therapy and
continued improvement

D
—

=




Cordyceps (Cordyceps sinensis)

» Caterpillar mycelium
» Used for adaptogenic and immune support
» Decreases oxidative stress
» Supports kidney function
o Reported to protect against
aminoglycoside and cyclosporine
toxicity

ZhuJ, et al., CordyMax Cs-4: A Scientific Product Review. Pharmanex Phytoscience Review Series, 1997.

Weng, S. C., Chou, C. ., Lin, L. C,, Tsai, W. J., and Kuo, Y. C. Immunomodulatory functions of extracts from the Chinese medicinal fungus Cordyceps cicadae.
J.Ethnopharmacol. 2002;83(1-2):79-85.

Information Classification: General




Cordyceps (Cordyceps sinensis) \

Improves cellular oxygenation;
improves VOZ2

Increased sexual vitality in both men
and women

Direct action on sexual center of brain/

HPA axis



Thai Ginseng \

Thai ginseng (Kaempferia parviflora) root
Aka Black ginger

Improves mitochondrial biogenesis

Supports stress, cortisol

SIRT1 regulation — 4x more powerful than resveratrol
Increases whole-body energy expenditure (EE)
Improves brown adipose tissue (BAT) production

100-200mg daily std. to 4-5% 5,7 dimethoxyflavone

e



| / Magnolia/Phellodendr

Proprietary blend of Chinese herbs Magnolia and

s Phellodendron (bark)
i Used for Stress and Stress-related appetite control
Anti-anxiety and anti-stress properties rival
benzodiazepines, yet non-sedating and no “hangover”
effect
nproves cortisol balance




Magnolia/
Phellodendron
Study

Double blind-placebo controlled

clinical study (n=26)

o Overweight, otherwise
healthy premenopausal
females

o 250mg tid x 6 weeks

o Significantly reduced
transitory anxiety and
stress-related eating



Magnolia/Phellodendron Study \

2013 clinical study (n=56) published in Journal
of International Society of Sports Nutrition
250mg bid x 4 weeks

mproved salivary cortisol

mproved mood

mproved overall well-being and decreased

stress



Holy basil (Ocimum sanctum) leal/whole plant \

Ayurvedic herb

Adaptogenic

Antifatigue, antistress

2011 Study (n=79, 6 weeks) to evaluate a proprietary holy basil
extract in stress

1,200mg daily x 6 weeks

Results = 39% improvement in stress symptoms vs. placebo

No adverse events/ well tolerated



Cortisol - Supportive Nutrients \

B vitamins
o B6 (pyridoxal-5-phosphate) — attenuates rise
iIn growth hormone during exercise
o PQQ (Pyrroloquinoline quinone)
o Benfotiamine
o B12 cyanocobalamin
Vitamin C
o Highest concentration of vitamin C in

adrenals



Adrenal Glandular \

From grass-fed Argentinian or New Zealand cattle
Improved cortisol regulation

Improved cellular energy production and utilization
Improved energy, stamina and performance

Adrenal glandular whole extract for LOW cortisol, no
anxiety

Adrenal cortex for LOW cortisol and anxiety

Can be pulsed to match circadian rhythm



Nutrients: Thyroid Support \

7 Keto DHEA: 100mg BID
Selenium: 200mcg/day
Ashwagandha: 500mg daily std. 3.5% with

anolides
Coleus: 250mq BID std. 20% forskohlin

lodine/fucus/kelp: 1-3mg/day
Thyroid glandular: 37-120mqg BID

L-tyrosine: 250mg BID-TID /



Selenium \

Thyroid gland has highest concentration of
selenium per gram of organ tissue
Reported effective support in autoimmune
thyroiditis

Selenomethionine more absorbable and

bioavailable



Thyroid Support - Antibodies?

If no antibodies: If high antibodies:

Selenomethione + Low allergen diet
lodine —1tab TID Balance gut — Berberine/cat’s
(200mcg/3maq) claw, L-Glutamine, avian
Provides all nutrients albumin powder, Aloe,
needed to support probiotics, digestive enzymes
thyroid hormone Plant sterols/sterolins -
production balance immune cells

o lodine — kelp 3mg/3 Check for environmental

Selenium- cofactor in
T4/T3 conversion

@)

exposures (heavy metals)
Check stress hormones



National Institutes of Health / National Library of Medicine

r&\ MedlinePlus 92§

Trusted Health Information for You

YEARS
of health

RL of this page: https://medlineplus.gov/druginfo/meds/a619057 .htmi

Semaglutide

pronounced as (sem” a gloo’ tide)

Information Classification: General



Semaglutide \

Semaglutide may have an affect on the thyroid
with an increased risk of thyroid nodules.
Semaglutide may slow down the absorption of
thyroid medications.

o Must take into consideration and adjust

thyroid medications as needed.
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