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Five Key Concepts
1. Core Life Process: ENERGY METABOLISM

2. ENERGY METAB
UTILIZATION

OLISM is directly based upon OXYGEN

3. OXYGEN UTILIZATION depends upon healthy

MITOCHONDRIA

4. MITOCHONDRIA
THYROID FUNC’

_ ACTIVITY

_ ACTIVITY is regulated by BALANCED
'ION

5. BALANCED THY
FT3/RT3 RATIO

ROID FUNCTION is controlled with an optimal
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The
Free T3
Reverse
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Energy MITOCHONDRIA
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ENERGY METABOLISM
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Lecture #2

_ll?oo_r O)I(_ygedn Mitochondrial
Utllization Leads to Re-regulation

Mitochondrial Through the

[_)ysfunctlon Tight Control of
In Cancer the

FT3/RT3 Ratio

© Riordan Clinic 2018



Slow Metabolic Idle

ROS — Reactive Oxygen

\ N ‘77pecie
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Relieving the Proton Gradient

via the membrane enzyme complex 5 — ATP Synthase

ELECTRON TRANSPORT CHAIN

&b /3
NAD*

NADH dehydrogenass Cytochrome b—o,
complex complex axidass comglex

Copyright @ 2001 Banjamin SCummings. an imprinl of Addison Weasley Longman. Inc.

Electrons from from NADH and FADH2 flow through the electron transport chain. Oxygen thus pumps
protons out into the mitochondria membrane interspace where the proton gradient pushes them through ATP

synthase enzyme complex.
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Electron Transport Chain:
A two minute Musical Lecture

Electron Transport Chain
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The Genesis of Mitochondrial Dysfunction

Complex Five converts ADP t
but Root Causes deplete ADP
Intracellular oxidative stress buildup can shift
cellular metabolism from

aerobic to anaerobic
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Uncoupling Proteins

« Uncoupling proteins allow protons to re-enter the mitochondria
without ADP

» The most active uncoupling protein is UPC3

« UCP3 Is expressed almost exclusively in skeletal muscle and
Increases thermogenesis

* Triiodothyronine (T3) up-regulates UPC3, and to some
degree UPC1
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T3 Effects on Mitochondria
T3 INCreases

 metabolic thermogenesis via UPC3
 Induction of mitochondrial biogenesis via UPC1

» Result: increased OXY(QEI utilization

* T3 regulation is a potential LINK to many of ROOT CAUSES of
Chronic lliness and Cancer
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Dr. Broda Barnes...

did his PhD research at the University of Chicago,
just a few years after Otto Warburg,
In Germany, had demonstrated
the role of a "respiratory defect" in cancer:

“ If hypothyroid people don't die young from
Infectious diseases, such as tuberculosis, they
die a little later from cancer or heart disease.”
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- Abnormal throat sensations
- Sweating abnormalities

- Heat and/or cold intolerance
- Low self esteem

- Irregular periods

- Severe menstrual cramps

Thyroid .

- Migraines

Symptoms [V

Fluid retention

- Anxiety - Low blood pressure

- Panic attacks - Frequent colds & sore throats
- Hair loss - Frequent urinary infections

- Depression - Lightheadedness

Decreased memory
Decreased concentration
Decreased sex drive
Unhealthy nails

Low motivation
Constipation

Irritable bowel syndrome
Inappropriate weight gain

- Ringing in the ears

- Slow wound healing
Easy bruising

- Acid indigestion

- Flushing

- Frequent yeast infections
- Cold hands and feet

- Poor coordination

- Dry skin - Slow development as a child
- Dry hair - Infertility
- Insomnia - Hypoglycemia

- Increased skin infections — acne
- Abnormal swallowing

Falling asleep during the day
Arthritis and joint aches
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- Allergies - Changes in skin pigmentation
- Asthma - Prematurely gray hair

- Muscle aches - Excessively tired after eating
- ltchiness - Carpal tunnel syndrome

- Elevated cholesterol - Dry eyes — blurry vision

- Ulcers - Hives

- Increased nicotine, caffeine use - Bad breath
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Mayo Clinic Publication

* Fatigue * Pain, stiffness or swelling
* Increased cold sensitivity in your joints
 Constipation * Heavier than normal or
 Dry skin irregular menstrual

» Unexplained weight gain periods

 Puffy face * Thinning hair

* Hoarseness » Slowed heart rate

* Muscle weakness * Depression

 Elevated cholesterol * Impaired memory

 Muscle achiness
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/If My Therld\ rhunninghake@riordanclinic.org
Is "Normal,”
Why Do | Feel

. SO Bad?K

riordanclinic.org

> Click “Learn”
> Click “Video Gallery”
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The Thyroid Glandular Regulation System

Glandular Regulation

TS H = Thyroid Stimulating Hormone
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/Your TSH IS in\

the normal

range. Your
. thyroid |s OK.

J
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Glandular Regulation N
Thyroid Feedback Loops ¢

Typical Medical Understanding
of “Thyroid Care”
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thyroxin - T4 - levothyroxine

T4 = Four lodine atoms
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T3 —liothyronine

| |
NH,
HO o CH,—C— COONa
2
|

T3 = Three lodine atoms
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Reverse T3

| |
OH @—o CH20HICOOH
' NH,
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Reverse T3 vs. Free T3
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Cellular Receptor Activity:

T 4 D @—CH CHCOOH
T3+ 0 @

T3 =y ©
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Does Thyroid Health

= TSH Regulation?
<=7 T4

T4 “factory’
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What Regulates the
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The Role of Deiodinases
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The Thyroid-Metabolic Regulation System
Cellular Regulation

metabolic activator Metabolic retardant
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Thyroid hormones are delivered to
EVERY CELL IN THE BODY!

ﬁ? ? Wy T3
G T3
@ ? a — R L~ RT3 O
3@ T3T4 T3T3
3
%} RT3 S Thyroid Binding

Unbound Globulin
TBG

Hormones

Thyroid Receptors Cellular Uptake depends on
on the Nucleus Transporter Activity and

Thyroid Hormone Structure

are like Key Holes and TBG Activity

© Riordan Clinic 2018



rT3 =ZERO

cellular receptor activity
rT3 is a “Competitive Inhibitor”

T3 rm3

| | | |
NH, NH,
HO @O@ CH, CH HO @o@ CH, CH
| COOH | COOH
? ? <A T4
3 ? D ) RT T3 13 - IS T3
— 3 7.3 R / RT3 O
3 T4 T3
T3 Rr3 T3 13

Thyroid Binding
Unbound Hormones Globulin
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Thyroid Homeostasis
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A Molecular Mechanism

—
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The Glandular Requlation <-> Cellular Regulation
Thyroid-Metabolic T4“factory”@ T4
Regulation
System

Type 2
Hypothyroidism

v

B . =
——
@ ?‘3 R T3 e~ RT3
3 T4 T3
Cg? T3 Rr3 B 13

Thyroid Binding
Unbound Hormones Globulin
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f13/rT3 Ratlo requlates
Oxygen utilization

’T.

* For extensive references go to nahypothroidism.org
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Low Ratio = Slow Metabolic Idle
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D, Factoids

* D1 converts inactive T4 to active T3 throughout the body

« BUT - D1 is not a significant determinant of pituitary T4 to T3
conversion

- Pituitary T4 to T3 conversion is controlled by D2 (1,7,10).
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Peripheral Cells
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Epigenetic Environmental Factors
REGULATE Enzyme Kinetics

[ [
NHz@
HO @ O @ CH,CH
| COOH
W
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Dl but not D, Is suppressed and down-regulated
(decreasing T4 to T3 conversion) in response to

 physiologic and emotional stress * Inflammation from autoimmune disease
(11-22) or systemic illness
» depression (11,100,102-115)
(23-45) * chronic fatigue syndrome and
» dieting fibromyalgia
(46-51) (121-125)
- weight gain and leptin resistance » chronic pain
(47-91) (116-120)
* insulin resistance, obesity and diabetes ¢ exposure to toxins and plastics
(91-99) (126-134)
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Epigenetic Environmental Factors
REGULATE Enzyme Kinetics

T4 foction
! ! NH @ %’609 - 10:\0“}:
HO @ e @ CH,CH _ > ‘%;23:?&
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The
Thyroid-Metabolic
Regulation
System

Cellular Requlation

metabolic metabolic
activator retardant

. Riordan
Clinic
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PBDE Fire Retard in Dust

B PEOE 47
B PBOE 49
B PBOE 100

g

1000 -

PBDE dust concentration (parts per billion)
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Environment Stressors
SHIFT Balance to MORE rT3:

imbalanced — NHZ@
Less Free T3 (fT3)is  t1arT3ratio \'° ©°© “oon

being converted from
the Free T4 (fT4) More Reverse T3 (rT3)
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fT3/rT3 Dysregulators
Epigenetic Factors that SLOW Metabolism

High cortisol Low Inflamed NF | Severe illness Toxins
nutrients: kappa-B Metals
Infection, Vitamin D | High hsCRP Frost bite Bisphenol-A
Injuries lodine Hemorrhage Phthalates
Insulin B12 Free radicals Chronic Pb, Hg, etc.
resistance B6 hepatitis Obesity
Diabetes High Zinc Chronic pain Alcoholism Bromides
Hbalc Chromium Drug abuse Fluorides
Aging Surgery lron ICU Hormonal Leptin
Selenium syndrome disorders resistance

. Riordan
Clinic

© Riordan Clinic 2018



fT3/rT3 Dysregulators = Root Causes of Cancer and Chronic lliness
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D, Activity Lower In Females

* D1 activity lower in females (143,144)

« Women more prone to tissue hypothyroidism
 with resultant depression
« fatigue
* floromyalgia
* chronic fatigue syndrome
 obesity

» Despite having normal TSH levels!
- Breast tissue 2" highest iodine usage
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D, Activity Determines
Pituitary T3 Levels @,7,10)

* D5 Is 1000 times more efficient at converting T4 to T3
than D1 in the body
(1,10,46,145,146)

* D, Is much less sensitive to suppression by toxins and
medications (147)

* In Pituitary 80-90% of T4 is = T3 (4,148,149)

* 30-50% of T4 is - T3 In peripheral tissue
(149,150)
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D> has an opposite
response from D1 to...

* Physiologic and emotional stress, depression, both dieting and weight gain,
PMS, diabetes, leptin resistance, chronic fatigue syndrome, fioromyalgia,
iInflammation, autoimmune disease, and systemic iliness

* D5 Is up-regulated in response to such conditions
* Increasing intra-pituitary T4 to T3 conversion
* the rest of body suffers from diminished levels of T3

* This causes the TSH to remain normal despite the fact that there is
significant cellular hypothyroidism present in the rest of the body.
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Free T3/Reverse T3 Ratio ‘1'

Pituitary D2

Does NOT
Change !

= Slower Metabolic Idle

© Riordan Clinic 2018



Goal of Therapy - RESTORE
Metabolic Homeostasis (Balance)

H

A low ratio of fT3/rT3
Indicates suppression
of D1 + activated D3

Target
fT3/rT3 ratio
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Riordan
Clinic

Laboratory Director : Charles inshnw MD
-BeyondtheExpectedR.nge * Below De

B Nceds Improvement B Within Acceptable Range (+ 2 Standard Deviations)
Result Expected Range

THYROID TESTING

Reverse T3 H 39.7 92 +24.1
(3 e

Free T3 2.72 1712378

TSH R - eERw AR | 0.1 :

Result is less than 0.1 uIlU/mL
e esanEr
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10/29/2013

fT3x10 _ 27.2_ 0.

o)
o0

T3 39.7 1

1/08/2014

fT3x10 _ 29.2_ 1.3

T3 225 1
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Riordan

Test - Units Pure North Riordan
TSH - mU/L 0.45-3 0.40 - 2.8
Free T3-/1.5 2.7 - 5.7 pmol/L 1.71- 3.71 pg/ml
Reverse T3 - ng/dL 11 — 34 9.2-24.1
FT3 x 10/RT3 3/1 Target 2/1 Target
10/29/2013 0.7x1.5=1.05 27.2/139.7 = 0.7
1/08/2014 1.3x1.5=1.95 29.2/22.5=1.3

Clinic
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T3 Ratio Numbers
at Riordan Clinic

Approaching 1500 tests!
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Cellular Hypothyroidism

* Reverse T3 (metabolic retardant) is a marker for
cellular hypothyroidism (TSH & fT4 are normal)

» Cellular or tissue hypothyroidism:
* Higher levels of Reverse T3
 Lower Free T3/Reverse T3 ratio
« Target: 3/1 Canadian - 2/1 USA
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The Glandular Regulation €<—- Cellular Reqgulation
Thyroid-Metabolic =7 T4

Regulation
System

o T
@ ??’ — R T3 e~ RTS
@’5 T4 T3

T3 T3 <1
REA Thyroid Binding

Unbound Hormones Globulin
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Use Supplemental T3 +
Treat the Underlying Dysregulators

 Improving the fT3/rT3 ratio will iImprove metabolic function and
reduce the symptoms of thyroid dysregulation

» Addressing and correcting THYROID DYSREGULATORS will
stabilize the metabolic improvements of an improved fT3/rT3
ratio

* Supplemental T3 improves metabolism

* Correct ROOT CAUSES (example —iodine) to eliminate the
need for supplemental T3
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Always treat the ROOT CAUSES + the Cancer disease

Hormones
disrupted

Emotions
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I.e. sugar

Better Self Care

Treat the

Pathways
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Personal
Imbalanced Health

Root Causes
of Cancer
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Metabolism Generates Energy

* Energy Is a necessary for health restoration
* Improve the fT3/rT3 ratio!
* Help your patient with more energy!
« Add small doses of T3 (2.5-5.0 mcQ)
15 - 1 grain desiccated thyroid

= 2.5-5.0 mcg of Liothyronine (Cytomel)
Do this In conjunction with

Nutrient replacement and |VC Push

© Riordan Clinic 2018



nahypothyroidism.org

Tools ~  Topics ~

Helping Doctors Help Patlents
Empowering Patients with Knowledge

Follow us on social media!

ile Like 18K = Share Y Follow @NAHypothyroidism NAH on The Mighty

New Published Studies by Kent Holtorf, M.D. Download and read them now:

Thyroid Hormone Transport into Cellular Tissue | Peripheral Thyroid Hormone Conversion and Its Impact on TSH and Metabolic Activity

Riordan
Clinic
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Introducing the IVC Push
‘ o AN

A 7-minute IVC using 7.5
grams of ascorbate

* Now we will view the IVC
Push video:

“How to correctly perform
an IVC Push”
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Root
Causes

To Balance
Better Self Care

I\VVC First!

Maintain a
healthy
FT3/RT3

Ratio!

an

Environs Movement

Purpose

e
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