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7-core imbalance

Retelling the Patient’s Story

Physiology and Function: Organizing the Patient’s Clinical Imbalances
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Mem(brgnes to Musculoskzletal / *ﬁg-- cognitive i eg, emotlonae)o ) ﬂ;g&f,ﬂf,'j’,ﬁ';:ﬂ',’,ﬁ%’,;’
Structure) / function, i regulation, grief, ‘.'

perceptual patterns._ sadness, anger,
T e ete

~"" eg. meaning & purpose, -
relationship with something

greater &
Communication ) *~-\,___Sp"'t‘_’f‘_| _____ " Biotransformation & Elimination
(e.g., Endocrine, Neurotransmitters, o (e.g., Toxicity, Detoxification)
Immune messengers) Transport
(e.g., Cardi lar, L ic
System)

Personalizing Lifestyle Factors

Sleep & Relaxation

Exercise & Nutrition & Hydration Stress & Resilience | Relationships &
Movement Networks
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Assimilation imbalance (impaired gut integrity, Gl dysbiosis)
Defense & repair imbalance (immune, chronic inflammation)
Energy imbalance (energy regulation, mitochondrial function)

Biotransformation & elimination imbalance (fatigue, toxicity,

detoxification reserve)
Transport imbalance (cardiovascular, lymphatic dysfunction)

Communication imbalances (endocrine, neurotransmitter,

immune dysfunction)

Structural integrity imbalance (low muscle, high fat, visceral fat)



7-core imbalance

Retelling the Patient’s Story Physiology and Function: Organizing the Patient’s Clinical Imbalances .. . . . . . . o
e —— e YT = Assimilation imbalance (impaired gut integrity, Gl dysbiosis)
(Predisposing Factors- (e.g., Digestion, Absorption, (e.g., Immune, Inflammation,

Genetic/Environmental Microbiota/Gl, Respiration) Infection/Micro

bipta) .
Disrupted gut Decreased immunity . pefense & repair imbalance (immune, chronic inflammation)

microbiome .

Triggering Events . & ;
(Activators) Structural Integrity / & i X Energy

Energy imbalance (energy regulation, mitochondrial function)
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(Contributors) _ T;a-\;s-;;o a (e.g., Toxicity, I()jetoxiﬁcation)
(e.g., Cardiovascular, LymphaticExcess OX| at|Ve Stress . . . . .
System)
Imbalanced hormone, DNA adducts » Communication imbalances (endocrine, neurotransmitter,
neurotransmitter immune dysfunction)
Personalizing Lifestyle Factors
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Population-Attributable Causes of Cancer in Korea (2009):

Obesity
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PLoS One. 2014;9(4):e90871.
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Excess energy
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Adipose Hyperplasia vs. Hypertrophy

VAT accumulation
- probably supported by androgens;
- mainly via adipocyte hypertrophy

ENERGY
EXCESS

Men Women

SAT accumulation

- supported by estrogens;

- via adipocyte hypertrophy
and adipogenesis

Visceral vs. Subcutaneous Adipose Tissue




Adipocyte hyperplasia
Adipocyte hypertrophy

Adipocyte
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Acta Biomater. 2022;141:264-279.

f Adiponectin
‘ Inflammatory Adipokines

T Angiogenesis

Good endocrine organ

—— Hyperplasia
« cell number 1
* FFA release |
« adiponectin 1
« pro-inflammatory cytokines |
« immune cell recruitment |
» hypoxia and fibrosis |
+ insulin sensitivity 1

’Adiponectin
f Inflammatory Adipokines

‘Blood Flow —» Hypoxia

anti-inflammatory << pro-inflammatory

Inflammation source
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M2 ATM eosinophil M1 ATM  neutrophil

@ e ey &
Th2 cell Treg cell

CD8 Tecell Th1cell

— Hypertrophy ——
« cell size 1
* FFA release 1
« adiponectin |
* pro-inflammatory cytokines 1
« immune cell recruitment 1
+ hypoxia and fibrosis 1
* insulin sensitivity |

Front Endocrinol (Lausanne). 2016;7:30.




| Subcutaneous adipose tissue (SAT) Visceral adipose tissue (VAT)

Ny —p — ./ Estrogen | - «—

Estrogen action b oo e
on SAT and VAT 1

Female Male Female Male
Pregdipogyte 4 Pregdipopyte " Prea_dipog:yte 4 Prea_ldipog:yte
proliferation proliferation L - roliferation proliferation
4 anti-lipolytic 4+ SAT mass * mTOR signaling 4 MtDNA copy no.
a2A-AR \ ¢ Lipolysis 4 Macrophage
Browning e 4 miDNA copy no. infiltration
gene exp. K ¥ VAT mass ¥ Inflammation
¥ Adipocyte size . WO ¥ Adipocyte size
¥ Lipogenic gene exp.
Estrogen rec.eptor >> andrqg?n recgptors ¥ Autophagy Androgen receptors-dominant
A2-adrenergic receptor: anti-lipolytic ::g'g‘l’:fer;zs's

Pre-menopause Post-menopause
Ovaries Front Endocrinol (Lausanne). 2022;13:828780.

Aromatase

VAT accumulation
- -probably supported by androgens;
'~ -mainly via adipocyte hypertrophy

Circulating estrogen from ! Circulating estrogen from
ovaries v - WAT

ENERGY
EXCESS

SAT accumulation

- supported by estrogens;

- via adipocyte hypertrophy
- and adipogenesis

Increased lipolytic rates
Decreased lipid Storage
Anti-inflammatory

i/ Decreased hypertrophy
|
|

Front Endocrinol (Lausanne). 2022;13:889923.




Unopposed E2 (E2 dominance)
around menopause

Estrogen

Progesterone

HORMONE

Estrogen
35% reductions from age 35-50

At menopause.there ____

is relatively high estrogen

< compared to progesterone
Progesterone Z \ -
3
(s
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&,
from ages 35-50 $§AP
%,
,'I"[
| | | l
25 35 50 60 75
AGE

Obesity and estrogen-related cancer
elevated free estrogen in obesity

| SHBG synthesis

O

1 Insulin

1 free estrogen

v

1 ER signaling

—>»| Tumorigenesis

O O

Y
1 expression of IR-A or
IR-B on cell surface of
various tissues

Signaling:
JAK2/STAT
MAPK/ERK
PISK/AKT

Metabolic signaling
and tumorigenesis

Y

1 Synthesis of IGF-1
and IGF-2 in the liver

@

Binding of IGF-1R
receptor

BrJ Cancer. 2021;125(4):495-509.



Estrogen & Es receptors

Progesterone: an antagonist of estrogen
decreasing the production of ER

activation of 17p-HSD2 and sulfotransferase
Front Endocrinol (Lausanne). 2014;5:192.

Sulfatase pathway
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5a-reductase pathway

5a-reductase

17B-HSD(17B-Hydroxysteroid dehydrogenase)
Endocr Relat Cancer. 2019 Feb;26(2):R81-R94.

Bone tissue

Oncol Lett. 2019;18(6):5673-5680.




Estrogen Receptors: ERa/B and GPER1

ERa is primarily expressed in breast, uterus and ovaries.

ERPB is expressed in the brain, ovary, vascular endothelium, and prostate/ testes.
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Estrogen Receptors: ERa/B and G Protein-Coupled Estrogen Receptor

Inflammation: estradiol and aromatase

* inflammation *
Fat aromatase
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Endocr Relat Cancer. 2014;21(4):T219-T234.
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Aromatase activity

OBESITY [ BREAST CANCER ]

/Inflammatory factors\
PGE,
Growth factors
Tumor-derived factors
Cytokines

\ Adipokines /

l

(-) ghein  (+) (1)  (+)

adiponectin leptin

des-acyl ghrelin PGE2

ADIPOSE STROMAL
CELL

AROMATASE

Class 1 cytokine PGE2
TNF-o, IL-6, IL-11, By tumor epithelial cell
leukemia inhibitory Inflamed adipocyte & macrophage

factor, oscostatin M
J Steroid Biochem Mol Biol. 2019;189:161-170.



FM marker

=Serum total estrogen, estradiol

= Gender »Subclinical inflammatory marker

= Menopause T .
Subclinical inflammatio

| - i »
Adult-onset obesity Higher BP, PP, PR, WC
SNS-D
Visceral obesity 100 /cm2

Height/Weight : 175.8 cm 95.0 ki e
Sex?Ethnic :thaIelAsian y RISk WBC >7000 Ce"S/ul
BODY COMPOSITION CRP > 1 mg/L
O N M i Erailt NLR >2.5

Ams 350 336 8563 3001 5562 365 89 rraity 3 H|ghe|' platelet count
Legs 321 308 27052 8671 18381 125 282 Lower BP in the elderly Calci 95 dl

Trunk 505 493 50363 25415 24948 1206 516 . aicium >3, mg/

Android 57.0 565 8686 4950 3736 68 88 BMI' Sarcopenla . thger ALT

Gynoid 396 387 13823 5478 8345 325 141 Lower hemog'Obln GGT >30 U/L (M) 15 (F)
Total 420 406 91280 38333 52947 3228 945 Lower |eukocyte count Bilirubin <0.6 mg/dl
FAT MASS RATIOS NLR=1 . . .

_ . e Higher uric acid
Truko(al Legtal (/\rms~e}/Trunk Lower creatinine = 0'6 TG/HDL >3
‘ ' T Lower uric acid TyG index >8.8
S— —— ; e A HOMA-IR >2.5
" Lower Sex H NAFLD

Dig

4>
ASM/height? = 7.818 Kg/m? AXbg, 2P

ASM = 23.943 Kg Lower Sex H

ASM/weight = 0.252
ASM/BMI = 0.771

= Sarcopenic obesity - High
= Central obesity (BIA, DEXA, abd.CT)

Journal of Korean Institute for Functional Medicine. 2018;1():19-25.
Updated 2023.



FM solution

Sulfatase pathway

3B-HSD/A%“isomerase i Androstenedione aromatase Estrone
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FM solution

/‘i —

o Oxidative
® Downregulation of aromatase @ l
. 0| QrAiSH g0l 31 '
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M BreotE, B /7S AE 7tss / 2deds =0
= AMA/ 38, §| 4, HHH|F (heterocyclic amines, and

advanced glycation end products) / Z27tF(ZFH), 7+A| Q!

I Cancer Cell Int. 2019;19:111.

@ Upregulation of estrogen sulfotransferase

= Recommend Progesterone (progestin)
AMEd tHA 58 Breola: 4, M, X $2 B
+ot=, 0te / 25 X w3

, w6 < 1:3HEE YF

Phytochemicals / 0| H X| 2~H|20| &= Z22| 5
we 222 HT BB T N0 2 \ V. )
TEN

TAHAHQ, s&eh 2 F2 =0l
Melatonin, Tryptophan Ots: 2|

ot/ 712 E0F (DADS, diallyl sulphide)

N



7-core imbalance

Retelling the Patient’s Story

Physiology and Function: Organizing the Patient’s Clinical Imbalances

n
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n
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il /" Energy excess
ediators/Perpetuato Communication ) *~-\,__~Sp"'t‘_’f’_| _____ " Biotransformation & Elimination u
(Contributors) g (e.g., Toxicity, Detoxification)
ransport
(e.g',f‘ di ' .“ tiG . .
System)’ Excess oxidative stressa

DNA adducts

tyle Factors

Sleep & Relaxation Exercise & Nutrition & Hydration Stress & Resilience | Relationships &
Movement Networks n
Name: Date: CC: © Copyright 2011 Institute for Functional Medici

Defense & repair imbalance (immune, chronic inflammation)
Energy imbalance (energy regulation, mitochondrial function)

Biotransformation & elimination imbalance (fatigue, toxicity,

detoxification reserve)
Transport imbalance (cardiovascular, lymphatic dysfunction)

Communication imbalances (endocrine, neurotransmitter,

immune dysfunction)



Increased serine protease

Over-eating & meat-based diet -> high level of fecal chymotrypsin/subtilisin (238liLi4, =2tH S
-> high serum chymotrypsin & low anti-chymotrypsin -> increased serum “serine protease” activity

Food, probiotics, Subtilisin: bacterial chymotryptic serine protease
environment Bacillus species / proteases in animal feedstuffs /
: . + subtilisin red meat tenderizes / domestic cleaning products
Extracellular ligands:

Netrins

( '—"’- 3 = - <-> Lactobacilli
A P 24 ;f =) Extracellular ligands:
. L = N 39 Netrins
3 - 7 s S
2 g ?’ o & 5}
) 3 £ .g b——‘ 8
\l/ i —
in - MB--
V%% - J: Serine . N
| 3poptosss | | proteases ~ \_1 i

Stable, viable cells
Increased proliferation, migration

DCC, neogenin, unc5: tumor suppressors

Serine protease: the pancreatic digestive enzymes (trypsin and chymotrypsin), liver (pro-protein convertases), leucocytes (neutrophil elastase), prostate glands (prostate specific antigen).

EBioMedicine. 2018;30:14-28.



Tryptophan metabolites

Melatonin Indoxyl sulfate
f (IS)
i Kynurenine pathwa SuLT
Serotonin ¥ pa y
(5-HT) ) Indoxyl
TDO
ArD 13;) CYP2E1
5-hydroxytryptophan Indole*
(5-HTP)
TNA
Tryptophan
ATAT
THO TrpD \
o ‘ Indolepyruvate
Tryptamine* l fidH
Amino .
Indoleacetamide oxidase Indo:le&c)tate
(AN fidBC
Indoleacetaldehyde”
(IAAId) Indoleacrylate*
(1A)
laaH laaDH ACD
Indolealdehyde* Indoleacetate® lndole::ur;:stonate

(lald) ST (1AA)

Green: Microbial, *:AhR ligand

= Tryptophanase 7}%l #%: AhR agonists
(indole/ indole derivates) 4 4

= Adequate aryl hydrocarbon
receptor(AhR): Gut barrier FX|

Mol Cell. 2020;78(4):584-596.

Infection;
inflammation

/In APCs, TGFB
| +IL-6 Induce IDO|
\ inducing immune/
\_ tolerance /

Suppresses
Th1>Th2;
Inhibits Th17

or T cell)

Kyn/Trp ratio 1
Chronic obesity
Central obesity

Th17€ 9|

Dioxin P dh,.
/Kynurenine

XenobN .

——"%y Tryptophan depletion +
catabolites activate GCN2

Tryptophan T overeat

IF\I\fy o—> o | too (—— Stess: NF
corticosteroids

Kynurenic
acid

3-hydroxykynurenine

3
{——1 3-hydroxyanthranilic acid

Reduces B-catenin
phosphorylation
and translocation —
Inhibits proliferation

Inhibits MAPK/AKT,
ERK1/2 -
suppresses migration

Selective, NMDA receptors

Quinolinic acid ¢

Nicotinamide - NAD

Enzyme cofactor

Regulation o food intake,
metabolism, BMi; vuesity

N

).
agonist @ for glutamate

Appetite

anti-obesity activity of glutamate antagonists

such as memantine

-> AhR deactivation: GLP1 & IL 22

-> AhR upregulation : cancer

Xl A= ZEA

= Dysbiosis = Tryptophanase 7}%l &3 4
Zk 2, intestinal permeability 57}

= Overeat / inflammation = Typ-kyn pathway S 7| = kynurenine 57}

EBioMedicine. 2018;30:14-28.



Estrobolome

Ovaries, Adrenal glands,
Adipose tissue.

Cellular growth and
proliferation.

\ § [ Circulating estrogens

N

V.

Conjugated
estrogens

circulation

Portal

| | —_—
Deconjugated Conjugated
estrogens estrogens

Beta-glucuronidase

Increased deconjugating bacteria

( Urinary excretion of

conjugated estrogens

8

=8

v o0

Faecal excretion of
conjugated

estrogens.

Less deconjugating bacteria

Dysbiosis

Normobiosis

1) Reabsorption (deconjugation by beta-glucuronidase)

Fat & protein diet (Western diet) -> beta-glucuronidase activity 1
2) Estrogen-like compounds or estrogen mimics from diet
Short-term antibiotics use : beta-glucuronidase activity |
Long-term antibiotics use : increased breast cancer risk

Chronic alcohol consumption -> SIBO -> plasma E1 1 E2 |

© Vegetarians: conjugated estrogen 1 (x3) in feces, plasma estrogen

(15-20%) | , fecal bacterial beta-glucuronidase activity |

© Lactobacillus acidophilus intake -> fecal bacterial beta-

glucuronidase activity |

Cureus. 2021;13(8):e17472.



The links between gut microbiota and obesity and cancer

miRNA

ImP signaling
ot Impaired glucose tolerance
m"’-131 —_‘—’—’Glucose intolerance ImP

T

Y :
Glucoss lnsTJIIn

uptake IRS
signali
Bile acids N &
Indole derivatives
Cresol sulfate PPARy-sensing of butyrate TGRS/FXR signaling

Imidazole propionate

Sphingolipids
HYA
Apigenin Naringeni
Urolithin A
Enterolactone
02
Gradient

L ARhR/PXR signaling

‘ N-oleoyl
N IPA  UrolithinA Indole serinol

..*GPRW ,* PR119
(i) GPR120 J@
i '
“£AhR AhR PLC b
Improved
gut barrier e GLE

HYA

Biomed Pharmacother. 2022 Mar;147:112678.

[ Dietary structure ]1ffect5 the composition of the gut microbiota.

Type of diet Upregulated Downregulated
Calorie- — Firmicutes to
restricted Bacteroidetes ratio
Vegetarian Bacteroides I Acteroides spp.
Diet Bifidobacterium spp.
Escherichia coli
Enterobacteriaceae spp.
Firmicutes
High-Fat Diet (Firmicutes to Clostridia
Bacteriodetes rati Clostridium leptum
actobacillus spp. Enterobacter spp.
Enterobacteriaceae
Bacteroidales
Bacteroides spp.
Bifidobacterium spp.

Enterococcus spp.

Gut dysbiosis

Loss of beneficial bacteria
& Overgrowth of potentially pathogenic bacteria

Decreased overall bacterial diversity

Small bowel bacterial overgrowth



FM
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marker

Gut permeability
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Mucosal
Membrane
Cells

Blood
Stream

HAESR: Intestinal Permeability(Urine)

ICINE \ \ ) Gluten
\ -y

Nutrient
Malabsorption

Blood-Brain
Barrier Breech

Systematic

Autoimmunity Inflammation

Food
Intolerance

Enzymatic assay

Lactulose Percent Recovery

Ret Range
-

Lactulose/Mannitol Ratio

Ret Range

(hydrogen-methane)
Breath test

Fecal calprotectin

=

Hydrogen ®
Methane W

&
[+ Lactulose fermented in colon estimates oro-| &
c

cecal transit time <
« Fructose or lactose, if malabsorbed in small
bowel, reach colon & get fermented s

.
10 41 69 100
Time (min)

48

S— 6

baseline o8 0% 604 758 908 1058 1208

~—H2(ppm)

~4-—CH4(ppm)

Calprotectin

M 23

oy

Calpratectin 159,0 H

mg/kg

Blood biomarker

Total bilirubin
y-glutamyl transferase
Alanine
aminotransferase
Fibrinogen
Ferritin
Estradiol



FM solution

5R Anti-inflammatory nutrition

= Remove: rifaximin 1200mg/d

ROS scavenger

= Replace: Pancreatic enzymes, betaine HCL @i

tocopherols

= Reinoculate: prebiotics, probiotics, or -
synbiotics -

= Repair: nutrients for Gl repair(glutamine,

l anti-inflammatory
prostaglandin
115d-PGJ, —— 1 PPAR

1 COX-1

LAA
arginine, vitamin D, zinc), GALT function

. . . | COX-2
(lactoferrin, whey immunoglobulins),

PGs & Ts PGs & Ts

. . . microbiome
vitamin E, Ca rOtenOIdS) g ¥ Inflammatory Responses
ﬁ_—' | biomarkers (IL-6, TNF-a, CRP)
= Rebalance: lifestyle changes (alcohol, | Hypovitaminosis D
f’ y ‘\l IS & p-cresyl

sleep, exercise, stress) sulphate

G : . .
antibiotics, healing (pantothenic acid, gy L ¥ + Bl g ]

Nutrients. 2018;10(4):397.



7-core imbalance

Retelling the Patient’s Story Physiology and Function: Organizing the Patient’s Clinical Imbalances .. . . . . . . o
e e YL = Assimilation imbalance (impaired gut integrity, Gl dysbiosis)
(Predisposing Factors- (e.g., Digestion, Absorption,

Genetic/Environmental Microbiota/Gl, Respiration)
Disrupted gut
microbiome..—= = :

= Defense & repair imbalance (immune, chronic inflammation)

Triggering Events . s :
(Activators) Structural Integrity i "@' : zo& S Energy
(e.g., from Subcellular / $ - : iona 5
b to M loskeletal ¢ e.g., cognitive 1 eg, emotional%_ 4
Structure) function, i regulation, grief, :'

. : perceptual patter‘qs;\ sadness, anger,
Excess adipose’ e
tissue M rtsonstip it omating 7.
. greater S . . . .
ediators/Perpetuato Communication “2__spiritual £ gionranstormation & Elimination ™ Transport imbalance (cardiovascular, lymphatic dysfunction)
(contbuters Rl e Densen (o3 caton)
Bstrogen excess (s cordiomscuarL
ystem)

= Communication imbalances (endocrine, neurotransmitter,
Imbalanced hormone,

! EUTWMAQ Lifestyle Factors

Sleep & Relaxation Exercise & Nutrition & Hydration Stress & Resilience | Relationships & . . . . .
Movement Networks » Structural integrity imbalance (low muscle, high fat, visceral fat)

immune dysfunction)

Name: Date: CC: © Copyright 2011 Institute for F TR A




Nutrient excess and low physical activity

Nutrient Excess

Adipocyto | pu..D \

Exercise Adlpo ectin

Hexosamine Pathway,

IKK, PKC,
Ceoramides
— \ \,
mTor 1
S6K1

» Obesity——>

Nat Med. 2004 Oct;10(10):1049-50.

Mitochondrial Dysfunction
1 Energy Expenditure

Insulin Resistance/ J
Diabetes Risk

1 Insulin Action on Glucose
Transport, Metabolism,

Gene Expression Fatty acyl-Cod

AMPK, Metabolic Master Switch

Leptin resistance

98— 4

Low adiponectin

Insulin receptor

Nutrient excess |Leptin or adiponectin
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SNS ’ Hypofhalamus

\

g

Akt, other

:WWW

o “"""

Rheb |— TSC j— | PI3K, ACC —x—-b ACC

| Acetyl-CoA B\

Carnitine

lOXIdOTIOﬂ
Krebs cycle

Cell Metab. 2005;1(1):15-25.

»  Malonyl-CoA




Cell energy metabolism and methylation pathway

Acetyll (;oA
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{Musdle, nerve function, maintenance, repair)

ACAT The Simplified Methylation Pathway
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“Energy Cycle”
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elive
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Adapted from the Neurological Research Institute’s Diagram
and simplified by April Ward-Hauge MS, NP

The Yasko Hypothesis of neurological
& autoimmune disorders



Micronutrition

STAGE I STAGE |

INTERMEDIARY METABOLISM

STAGE Il

l ELECTRON TRANSPORT AND
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Clinical Nutrition 38 (2019) 982e995 989



Mitochondria and oxidative stress

Antioxidant cofactors Over-eating
Cu, Zn, Mn, Se, vit C/E/D, folate, iodine Excessive substrates Folate/met cycle
Fa Oluc D(A) folate, Zn
\)(\ | E
ATP
HIF-1a peroxide %"‘ (, ADP +Pi
\ Glycine SAM
(€) Am@ Formate ey Fola't:@ chydcelte ‘K @
Signaling @__\\ = L ove Hey
pathways ,/ .~ '@ Methylation
e TOK
—— .® cycle | TCA cycle and ETC
G) . @a KG=B]complex, biotin, Cu, @ coQ10
. SIRT1
AMPK
&)<t NRF
PGC-1
9 Deficiency of micronutrients
« Hystone Modification - Methylation <€
EPIGENETIC REGULATION
NUCLEUS « Chromatin remmodeling « Non-coding RNAs

Nutrients (IF: 4.55; Q1). 2020 Jul 21;12(7):2166.



FM marker
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FM solution

Caloric restriction/Fasting

Y
NAD+ [ AMP/ATP ratio t ]

Vool

ULK1 }— mTOC1

= ® Ac ® A
(SIRT3 FOXO = PGCla
SIRTL
Y
Fission Deacetylation of FOXO PGCla Mitophagy
mitochondrial proteins ' ; -
Transcriptional regulation
\ of mitochondria |
!

Mitochondrial function t

v

{ Metabolic adaptations J

Trends Endocrinol Metab. 2017 Jan;28(1):32-45.



FM solution

The Myers’ Cocktail

Components: Mg,

high dose vitamin B complex, vitamin C

— EATS CARBOHYDRATES PROTEINS Nilroger! Neurotransmitter Mottwias
-l metabolism metabolism ethylation
w2 Phenylalanine
Q|24 Proline - 3 - oae=e
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z : i . —
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=1 @ . e Ack 1 5 e
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z . l T ¥ m
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w|&: \
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9 g Hydroxymethylglutarate (HMG) oz/—\HZO I M”’O-IﬂOSItﬂl
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L (Musdle, nerve function, maintenance, repair)



FM solution o -Tocopheroxyl- Q@iﬁoxﬁd&%@

anion 7#{ Se Oz
Anthocyanidins

O, Phenolic acids
Nutrients. 2020 Nov 1;12(11) 3364 ---------------------------------------------------------------------------

o -Tocotrienoxyl- -
Radical Lipid/Water Thioredoxin®® NAD(P)H
. . i . Interface Glutathione TRX Reductase
Antioxidants Vitamin E Ascorbate Disulfide, GSH Reductase.
Lipid peroxidatio Cycle Lipoata ?’Oﬁ o o
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' B NAD(P)*+ H*
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| | ' % Ascorbyl Dihydrolipoate
. SOD, superoxide dismutase; CAT, catalase; PUEA Radical Enzymes* 1hioredoxin’ed
. GPx, glutathione peroxidase; GR, glutathione | LY K.
 reductase i 0O, & other radicals Dehydro-
C X-'O'?”@ N ascorbate
% UVA, UVB, Ozone
Fe2+ Fe
HO, Sy 14 w0 | . S o
' CAT | * 1) Thiol transferase (glutaredoxin} 2) Glutathione (GSH)-dependent dehydroascorbate reductase
Dehydro- L ...... ! 3) Protein disulfide isomerase 4) Thioredoxin {TRX) reduclase
ascorbate Oz J Nutr.2001;131(2):369S-73S.
GS . ‘
g-locophieryl ' Non-enzymatic antioxidants
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GSS " ! _I:I_EI_d peroxidation . coenzyme Q, albumin, bilirubin 5
Tocopheryl | GR i |
Ascorbate GlLpietd T ' Dietary: I
Fe3* radical = mmm—— B2 L. . :
5 1GSH | (oco - vitamin C E |
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(A) Normal cell
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0, —
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(B) Cancer cell
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- v
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TCA cycle intermediates in cancer

H,0 Glucose
A
: GSSG ol l
GPX
wb, 2 GSH
Glycine
Sop1 y Pyruvate
0’ GSH
TCA cycle l
‘@. Acetyl-CoA
=
ATP NADH OAA
ATP
ATP
-F Malate
o, M0

Fumarate
FADH2

Antioxid Redox Signal. 2017 Mar 20;26(9):462-485.
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GLUD1, glutamate dehydrogenase 1; GPX, glutathione
peroxidase; IDH, isocitrate dehydrogenase; MnSOD, manganese
superoxide dismutase; nicotinamide adenine dinucleotide; NH3,
ammonia; SOD, superoxide dismutase



7-core imbalance

Retelling the Patient’s Story

Physiology and Function: Organizing the Patient’s Clinical Imbalances

Antecedents
(Predisposing Factors-

GeneticlEnvironmenul\

Triggering Events
(Activators)

ediators/Perpetuato
(Contributors)

Assimilation
(e.g., Digestion, Absorption,
Microbiota/Gl, Respiration)

Disrupted gut

Defense & Repair

microbiome ...
7S :
Structural Integrity #f é\'@ L Energy
(e.g., from Subcellular / * ok ” ) P 5 (2.9., Energy Regulation,
Y loekalatal .g., .g., emotional%_ 4 5 4 :
sztr‘:u’kzl| ¢) H :uictiorg, | regulation, grief, % i Ytochondrial Eunction)
Excess adi Ipose {1 rercepualpatens. saeness ancer. A Mitochondrrial

~._ etc.
\ o

tissue ‘\‘ ) —"'—’;,g;, meaning&purpos;\,“\ dySfunCtlon
% lationship with thil
N i Energy excess
Communication < ?’Pi’it‘_’f’_' _____ " Biotransformation & Elimination
(e.g., Endocrine, Neurotransmitters, T;a-\;s-;;o " (e.g., Toxicity, Detoxification)
n
fi"&Rcess G, |

ssemEycess oxidative stress
DNA adducts

rsonalizing Litestyle Factors

Sleep & Relaxation Exercise & Nutrition & Hydration Stress & Resilience | Relationships &
Movement Networks
Name: Date: CC: © Copyright 2011 Institute for Functional Medici

Assimilation imbalance (impaired gut integrity, Gl dysbiosis)

Energy imbalance (energy regulation, mitochondrial function)

Biotransformation & elimination imbalance (fatigue, toxicity,
detoxification reserve)

Transport imbalance (cardiovascular, lymphatic dysfunction)

Structural integrity imbalance (low muscle, high fat, visceral fat)



Symptoms and long-term effects experienced by cancer survivors

Fatigue |- -

Depressive symptoms [« Anemia

Cytokine dysregulation; inflammation

Sleep disturbances

HPA axis dysregulation

= Pain 5-HT/NTs dysregulation (low serotonin / high quinolinic acid ->
NMDA Rc) (low dopamine)

Alterations in ATP and muscle metabolisms

Cognitive limitation

Mitochondrial dysfunction

Cancer Nurs. 2015;38(1):E29-E54.



Cortisol and immune cell
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Trends Immunol. 2019 Jun;40(6):524-537.
NK cells Neutrophils

Cell number [x10 */l]

10 18 02 10 18 02 10

‘—!—r—v—'m
10 18 02 10 18 02 10
Time of day

Front Immunol. 2019;10:393.



Cortisol and immune aspect

Cortisol function; the number and function of immune cells

Cortisol rhythm dysfunction

« Disturbance of immune function; suppression of natural killer cell function

« Disrupt the suppressive effects of cortisol on proinflammatory cytokine production; elevation in circulating cytokines

« Chronic inflammatory processes and associated behavioral symptoms might drive changes in cortisol rhythm

Cortisol rhythm dysfunction and NK cell number/activity in metastatic breast cancer

107 ey
.81
§ 8 Table 2. Mean (standard deviation) numbers and functional activity* of natural killer (NK) cells in
s groups of patients with metastatic breast cancer dichotomized at the median diumal cortisol slope
wy
&1
]
% 51 % lysis by effector-to-target cell ratio
= Cortisol slope log, NK cells per mm*®  Lytic units,*
E Steep slope peg/dL per h whole blood 20% lysis 100:1  350:1 25:1 12:1 6:1
L . T S |.-'_
2 ""Lenf4 4= Flat slope Steep slope, =—.091 212 (131) 800 (473)  49(22) 45(21) 39(19) 28(14) 18(9)
N - Flat slope, =—.091 164 (134) 851 (520) 44(19) 39(19) 33(17) 25(14) 16(9)
0
! : 53 . I?i ® ¢ ! *Lytic units are corrected for NK cell numbers and are expressed as the number of NK cells required to
Patients 21 rsk urvival time (years) kill 20% of the targets in a suspension of 107 cells per mm®.
Steap slopa: 52 46 38 2 Fa: | 23 ral ral
Flat slope: ) 44 28 18 14 14 12 12

Psychoneuroendocrinology. 2005 Jan;30(1):92-100.



Cortisol rhythm dysfunction in cancer survivors

— @ cortisol O}% 2H|ZtA

— @ Flatter diurnal cortisol slopes

Serum
cortisol

Normal
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~-.243 oglpgMdLimr
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1.1 1.0
1.0 - - - o
.g_ | B
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3 S P
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g : e 4
z A =
&8 3 ‘ @ 3
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Psychoneuroendocrinology. 2005 Jan;30(1):92-100.

Brain Behav Immun. 2013 Mar;30 Suppl:S163-70.

A A o HI = H = Lo
~ ® 2Eg|A0 Tt BFE cortisol £H| &3
The Trier Social Stress Test (TSST): induce moderate psychological stress
84 0.35-
7 - —e— Chinese control participants --e-- White control participants
7] % 0.304 Chinese breast cancer survivors White breast cancer survivors
—_— b
E o § 024 ST
B ® -
e o T 0.20-
* 8
0 4] g |l . & S T N
- 8 015+ — I 3
o B _.1,:3 o T ] 1
8 0.10
o g } t : !
z 2 :
g 0.05
1 =
I 0.00 i e e i 2 e ” A A total of 69 healthy women (31
rrival nticipation Arithmetic mins mins mins mins . .
. M. T S— L3 . e . d Chinese, 38 White) and 50 breast cancer
Arrival  Anticipation Arithmetic 10 mins  20mins  40mins 60 mins . . R
Collection timepoints survivors (20 Chinese, 30 White)
Collection timepoints

Breast cancer management. 2019. Vol 8, No. 1




FM marker

NK cell activity

Weight Loss
Restored NK cell frequencies
Restored cytokine production
Restored perforin & granzyme

Restored cytotoxicity

Obesity
Lower NK cell frequencies
Reduced cytokine production
Reduced perforin & granzyme

Reduced cytotoxicity

Glucose
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NK cell
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Elevated

Normal

Decreased
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cholestzr:?((/j’gi a
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Autonomic nervous system and immune cell

Lymph node CGRP

Substance P

BRAIN

. - T a = Sensory fiber
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) Pharmacological Reviews December 2000, 52 (4) 595-638
Brain Behav Immun. 2007;21(6):736-745.



@ 82 adrenergic receptor
@ cxcrs

& Noradrenaline

‘ Acetylcholine

Inflammation:Cytokines,
- DAMPs, PAMPs

__< Vagus nerve stimulation

Acetylcholinesterase PN
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1 ®
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Int Immunopharmacol. 2021 Apr;93:107391.



FM marker

Heart Rate Variability

Low HRV

93 Sec 98 Sec

High HRV

HRYV Tachogram PSD (Power Spectral Density)
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FM marker
Heart Rate Variability
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FM solution

Improving adrenal & immune function

Glycyrrhizic acid (GA)
Anti-tumor and antioxidant Anti-inflammatory
- o A = B= = | Keapt >
. YR RO & HE 0 YojHT ($TOR WA MH2S 850 F2) =
o o D I_ N rotein Kinase —p | «—n ElRe(;[(r’uezzﬂgs — Ub
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FM solution

NK cell activity and life-style
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FM solution

Thymosin alpha-1 (Tal) Ac-Ser-Asp-Ala-Ala-Val-Asp-Thr-Ser-Ser-Glu-lle-Thr-Thr ___

Lys
* a naturally occurring peptide produced by the thymus gland — Val-Val-Glu-Lys-Lys-Glu-Lys-Leu- Asp—’
* helps stimulate the development of T cells Glu

“— Glu-Ala-Glu-Asn-OH
« a variety of immune-modulating effect

. . . Immune dampening mechanism of action
Immune modulating and direct-acting effects P 9
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7-core imbalance

Retelling the Patient’s Story

Physiology and Function: Organizing the Patient’s Clinical Imbalances
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