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Definition
« INTRAVENOUS NUTRITIONAL THERAPY(IVNT)?
= \itamins, minerals, amino acids and other
nutrients delivered directly into the

circulation going to all parts of the body
within seconds.
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IVNT rationale

+ One national survey conducted between 2003 and 2006 which assessed 16 thousand
Americans and 19 micronutrients

— The US adult population has depleted levels of essential vitamins and
minerals ranging from Vitamin B6 and niacin to copper, selenium and
vitamins A, C, D, and E.

+ These deficiencies can lead to

— increased inflammation, surgical complications, decreased immunity and
impacted post-surgery recovery.

— contribute to rising levels of chronic disease.

= According to the Center for Disease Control (CDC), over half of the US
population in 2012 suffered from one or more chronic conditions such as
diabetes and obesity, while over 50 million Americans suffered from an
autoimmune disease.
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Deficiency/Excess mineral Imbalance

none 3ug 6Sug 10ug 20ug 5SOug 100ug 250ug SOOug 1mg 2mg 3mg

I The effect of soil copper deficiency and excess on plant growth and yield.

Deficiency Excess

- 49 -




0% rfy Ol
o]y 0 ya
(0)<]

N
== ¢

Sites of Secretion and Absorption into Gastrointestinal Tract

Carbohydrate Fat Protein
L | Niacin
pyridoxin . .

Niacin Pyridoxin

ALK LH/215 olofl CHS3t71 ¢
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Riboflavin / Niacin o
Copper
Ketogenesis — -
(synthesis of ) Oxidation Steroid
ketone bodies) Fatty acid| | by, TCA cycle synthesis
* acetoacetate synthesis hol /
« B-hydroxybutyrate — CO,+H,0+ ATP || &8 cho estero
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SURGERY

ACUTE - SEVERE

Foreign, Invasive

Costly
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PHYSIOLOGY

The cause and cure of
most disease - nutrition,
exercise, sleep, stress,

relationships, purpose, etc.

IVNT rationale
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Sites of Secretion and Absorption into Gastrointestinal Tract
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Indications

- Adrenal Fatigue/Stress

- Chronic Fatigue Syndrome
- Migraine

- Fibromyalgia

- ¢Y27] Ha

- Toxic hepatitis
- Toxic heavy metal

- Weak Immune Response
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Contraindications

« Allergy to a nutrients; impossible

» Severe red cell fragility disorders that present a theoretical
risk with hypotonic solutions

- Thalassemia Major
- Sickle cell anemia
- G6PD deficiency

Safe Osmolarity Limits

* |V Push (mOsm/ml)
» Large vein 1.40
+ Medium vein 0.950
« Any vein 0.400

+ IV Infusion (MOsm/ml)
« Large vein 1.20
* Medium vein 0.700
« Any vein 0.400

» The longer the infusion and the smaller the vein, the more conservative
you should be with the osmolarity
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Adverse Reactions

* Anaphylaxis; theoretically possible
* You need to be equipped to treat it

+ Sepsis from contaminated solutions
» Usually seen as chills during the infusion

* Urticaria

+ Vasovagal reactions
« Careful with any IV ‘push’ containing Mg

« Can be a cause of fainting, by far most common reaction you will
see
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Original Article
Chronic fatigue syndrome and mitochondrial dysfunction

Sarah Myhillt, Norman E. Booth?2, John McLaren-Howard?

1Sarah Myhill Limited, Llangunllo, Knighton, Powys, Wales LD7 1SL, UK; 2Department of Physics and Mansfield
College, University of Oxford, Oxford OX1 3RH, UK; 3Acumen, PO Box 129, Tiverton, Devon EX16 OAJ, UK

Received December 2, 2008; accepted January 12, 2009: available online January 15, 2009

+« The “ATP profile” testyields 5
independent numerical factors from 3
series of measurements, (A), (B), and
(C) on blood samples (neutrophils).

Energy metabolism in a cell and in a mitochondrion TLIN
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Vitamin C

 Highest concentrations in the cortex and the medulla
of the adrenal gland.

It is a cofactor in the production of both
catecholamines and adrenal steroids.

+ | oxidative stress upon the mitochondria

- | electron leakage which has been associated with
fibromyalgia & CFS

20

Intravenous Vitamin C administration reduces
fatigue in office workers: a double-blind
randomized controlled trial

Sang-Yeon Suh'?, Woo Kyung Bae®, Hong-Yup Ahn?, Sung-Eun Choi®, Gyou-Chul Jung® and Chang Hwan Yeom

o » » * A group of 141 healthy
Table 2 Comparison of fatigue, plasma vitamin C levels, and oxidative stress between the two groups
Vitamin C Group Placebo Group ] (aged 20 tO 49 yeal‘s)

(n=10) =71 valug’

Baseline ~ 2hoursafter  1dayafter  Baselne  2hoursafter 1 dayafter
intervention  intenvention intervention  intervention

566+ 216

+ 10 grams of vitamin C with
normal saline intravenously

55109

itamin C level (ug/m)

s ol weis <o = intravenous vitamin C
reduced fatigue at two
hours, and the effect

persisted for one day.

“Ftiue vas mesuied sing  numerc tng sl 10
T0ridative stress was measured using the Free Oxygen Radicals Test (FORT)
‘4p velue from ANCOVA

Nutr J. 2012 Jan 20;11:7.

7%
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Effects of high-dose B vitamin complex with vitamin C
and minerals on subjective mood and performance
in healthy males

David O. Kennedy - Rachel Veasey - Anthony Watson -
Fiona Dodd - Emma Jones - Silvia Maggini -
Crystal F. Haskell

« Randomised, placebo-controlled, * The multi-vitamin/mineral

double-blind, parallel groups trial Tablets
« Cognitive & mood effects of High- :
dosge B-complex vitamin & min’eral B1 (15 mg),
- B2 (15 mg),
+ 215 males B6 (10 ma)
. L mg),
+ 33-
day treatment period . B12 (10 mcg),
+ C (500 mg),

+ biotin (150 mcg),

+ folic acid (400 mcg),

+ Nicotinamide (50mg)

+ pantothenic acid (23 mg)

——i
56
Ex + minerals: cajcium (100 mg),
- s mg?neswm 100 mg) and zinc (10
45 .

Day 33 Day 33

Mental Tiredness Mental Fatigue
60
F(1,198)=4.90, p<0.05 F(1,198)=2.90, p=0.09
% —t—

mm

Psychopharmacology (Berl). 2010 Jul;211(1):55-68. Epub 2010 May 8.

Glycyrrhizic acid

« Component of licorice root
+ Reduce AST, ALT in serum

« Inhibits immune-mediated cytotoxicity against
hepatocytes and NF-kappa B

- powerful antiviral effects particularly against hepatitis C
+ Lower estrogen, raise progesterone

- aldosterone-like effects

— Licorice root >3g/d or glycyrrhizin acid >100mg/d, >6
weeks

— Na and water retention, HTN, hypokalemia,
renin-aldosterone inhibition

— BP, electrolyte monitoring

— Recommend potassium intake
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Glycyrrhizic acid for adenal function

* Inhibit dehydrogenation of cortisol

* Prolong the life of progesterone, exert a weak
amphoteric estrogenic action and improve general
gonadotropic rhythms in body

Glycyrrhizin = B STy

17pHSD ’
Cortisol T’ Cortisone

Mineralcorticoid —W Kexcretion

Receptor P Na retention

Korean Integrative Medicine Institute 14t International Symposium on Functional

Medicine
24
Glycyrrhizic acid for adenal
function
« Supports the adrenal gland
+ 1 cortisol availability
- Effects of glucocorticoids & mineralocorticoids by
slowing the rate of their catabolism
Arzneimittelforschung 1979;2994):647-649
Clin Sci(Colch)2002;102:203-211
Endocrinol Jpn 1990;37:331-341
Arzneimittelforschung 1979;2994):647-649
J Clin Endocrinol Metab 1956;16:338-349
Endocrinol Jpn 1957;4:17-27
25
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Magnesium

+ A cofactor for most enzymatic activity in the body

Essential for metabolism of carbohydrates and protein

Regulate the acid-base balance

* Regulate calcium and potassium uptake and balance — maintains
vascular tension

+ Act as a potent vasodilator
= Lowers BP — careful !!

26

Migraine

+ Beneficial effect of IVNT in treatment of migraine has been demonstrated
in some clinical trials

1. Mauskop A, Altura BT, Cracco RQ, Altura BM. Intravenous magnesium sulphate relieves migraine
attacks in patients with low serum ionized magnesium levels: a pilot study. Clin Sci 1995;89:633-636.

2. (29.) Demirkaya S, Vural O, Dora B, Topcuoglu MA. Efficacy of intravenous magnesium sulfate in the
treatment of acute migraine attacks. Headache 2001;41: 171-177.

3. (30.) Mauskop A, Altura BT, Cracco RQ, Altura BM. Intravenous magnesium sulfate relieves cluster
headaches in patients with low serum ionized magnesium levels. Headache 1995;35:597-600.

- 59 -




20204 CHEIQIAIHAZISRISES

COoL-ooL"

SHEEE

Meta-Analysis

|_|E Effects of Intravenous and Oral Magnesium
on Reducing Migraine: A Meta-analysis of
Randomized Controlled Trials

Study name Statistics for each study Odds ratio and 95%Cl

Odds Lower Upper
ratio  limit limit ZValue p-Value

Bigal, 2002 0357 0105 1210 -1.653 0.098

Cete, 2005 a 0313 0110 0889 -2181 0029 E =

Cete, 2005 b 0339 0121 0947 -2064 0039 Study name Statistics for each study QOdds ratio and 95%Cl
Corbo, 2001 0957 0327 279 0080 0936

Demirkaya, 2001 0011 0001 0136 -3513 0.000 Odds  Lower

Upper
ratio  limit  limit ZValue p-Value
Shatvam, 2015 0.077 0030 0199 5292 0000

0227 0089 0577 -3118 0.002 Bigal, 2002 0500 0229 1091 -1.742 0.082
001 01 1 10 100 Li, 2013 0357 0105 1210 -1.653 0.098
FavoursVmagnestm  Favours Control Wang, 2010 a 0.269 0091 0799 -2363 0018
Wang, 2010 b 0.060 0018 0204 4505 0.000
0.247 0102 0598 -30% 0.002 N g
0.01 01 1 10 100

Study name Statistics for Odds ratio and 95%C
Odds  Lower Upper
ratio limit limit  Z-Value p-Value Favours IVmagnesium  Favours Control
Liu, 2013 0354 0085 1476 -1426 0154
Shahrami, 2015 0219 0090 0531 -3361 0001
Tang, 2011 0357 0064 2007 -1.169 0242
Wang, 2013 0315 0093 1070 -1852 0064 Fig. 3. Forest plots for studies measuring the effect of intravenous magnesium on acute migraine attacks in the time frames of
¥u, 2010 0080 0022 04163 -5555 0000 1545 min (4 ), 120 min (B), and (C) 24 h (D) following the initial infusion.

0197 0097 0401 4473 0.000
001 01 1 10 100

Favours IV mognesium  Favours Control

Chiu HY et al. Pain Physician. 2016 Jan;19(1):E97-112.

Study name Statistics for each study 0dds ratio and 95%CI Study name Statistics for each study Odds ratio and 95% Cl

Odds Lower Upper Odds  Lower Upper

ratio limt  limt Z-Value p-Value raio  limt  limit ZValue pValue
Bian, 2013 0706 0333 1495 0910 0363 Bian, 2013 0354 0165 0760 -2663 0008 g
Koseoglu,2008 0511 0138 1867 1007 0314 Hu, 2011 0272 0098 0758 -24% 0013 —l—
Maizels, 2004 0817 029 225 -0380 0697 Kossoglu, 199 0250 0086 0347 -2039 0.041 i
Peikert, 1996 0404 0181 0903 2210 0027 - Lan, 1999 056 0055 5035 0557 0577 ——
Tarighat Esfanjani, 2012 0.000  0.000 0000 -10.403  0.000 Maizels, 2004 0397 0141 1114 -1.754 0079 —-
Tarighat Esfanljani, 2012a 0314 0127 0777 2504 0012 —I— Peilert, 1996 0414 0185 0924 -2.154 0.031 —.—
Wang, 2001 0275 0088 1112 1811 0070 Tang, 1998 1219 0358 4146 0317 0751 —M—
Yang, 2005 4083 0440 37867 1238 0216 Tarighat Edanjani, 2012 0009 0003 0029 7.883 0000 f—

0204 0047 08%2 2112 003 Taiighat Eanjani, 20128 0393 0.160 0965 2037 0.042 -

00t 01 1 10 100 0271 0121 0807 3174 0002 L g
Favours oral magnesium  Favours Control 0.01 04 1 0 100
Favours Oral magnesium  Favours Control
Forest plot for studies measuring the frequency of migraine (A ), and the intensity of migraine (B).

We confirmed that intravenous magnesium has beneficial effects in relieving acute migraine
attacks and that oral magnesium supplements alleviate the frequency and intensity of migraine.
Thus, we suggest that intravenous and oral magnesium should be considered as adjunctive

therapies for managing acute migraine attacks and the prophylaxis of migraines, respectively.

Chiu HY et al. Pain Physician. 2016 Jan;19(1):E97-112.
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A double-blinded randomised controlled study of the value of
sequential intravenous and oral magnesium therapy in patients
with chronic low back pain with a neuropathic component

A. A Yousef' and A. E. Al-deeb’ o
+ Evaluated the therapeutic role ot sequential intravenous and oral magnesium therapies in
patients with chronic low back pain with a neuropathic component.

+ Design
— All patients
= Received gabapentin 300mg orally three times daily, amitriptyline hydrochloride 25
mg orally at bedtime, and, celecoxib 200mg orally twice daily.
— The 40 patients in the treatment (magnesium) group
= jv infusion of magnesium sulphate 1g in 250ml saline 0.9% for 2 weeks.
= after 2 weeks, the infusion was replaced by oral magnesium therapy
twice daily for 4 weeks using capsules containing magnesium oxide
400mg and magnesium gluconate 100mg.

Anaesthesia. 2013 Mar;68(3):260-6.

Table 2 Comparison of Numeric Rating Scale pain scores for patients in the control and magnesium groups. Values
are mean (SD).

p value
Control Magnesium Between groups Within control group Within magnesium group
Pre-treatment 74(24) 7.5(2.2) 062
2 weeks 36(14) 3.4(1.15) 0.28 0.036 0.022
6 weeks 6.6 (1.7) 3.9(1.4) 0.003 0.26 0.029
3 months 6.8 (2.2) 4.4(1.6) 0.045 051 0.016
6 months 7.2 (2.45) 4.7(1.8) 0.027 0.25 0.034

Our findings show that a 2-week intravenous magnesium infusion followed by 4 weeks of oral
magnesium supplementation can reduce pain intensity and improve lumbar spine mobility during a 6-
month period in patients with refractory chronic low back pain with a neuropathic component.

Anaesthesia. 2013 Mar;68(3):260-6.
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original research

REDUCTION OF FIBROMYALGIA SYMPTOMS
THROUGH INTRAVENOUS NUTRIENT THERAPY:
RESULTS OF A PILOT CLINICAL TRIAL

Patrick B. Massey, MD, PhD

« There is anecdotal evidence that a specific combination of
both intravenous vitamins and minerals (modified Myers’
formula) may reduce pain and increase energy in patients

with FM.

« However, documentation of any benefit of this specific
intravenous nutrient combination, for any medical condition,
is limited to a clinical report of intravenous nutrient therapy.

Altern Ther Health Med. 2007 May-Jun;13(3):32-4.

+ Seven women between the ages of
38 and 65 with a diagnosis of
therapy-resistant FM

TABLE Modified Myers’ Intravenous Nutrient Formula

Vitamin/Mineral Dose

Magnesium chloride hexahydrate 400 mg
Calcium gluconate 40mg
Vitamin C 3000 mg
Hydroxocobalamin (B,,) 1,000 ug
Pyridoxine hydrochloride (B) 100 mg
Dexpanthenol (B,) 250 mg
Riboflavin (B,) 2mg
Thiamine (B;) 100 mg
Niacinamide 100 mg

L]

PRr
647
5 |
LB
3}
2}
14

FIGURE 1 Pain Levels Initially and During Intravenous Nutrient Therapy

Weekly averaged pain levels of participants initially and during INVT. Pain
levels were measured using a numeric analog pain scale (0=no pain,
10=severe pain). Significant improvement in pain from initial assessment
to week 8 (P=.005:  test).

Altern Ther Health Med. 2007 May-Jun;13(3):32-4.
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=3 IVNT formular for fatigue

Mega C 10g
Mg 29
B-com 2ml
B5 29
B12 2.5mg
Kyominotin (Glycyrrhizic acid (106mg) + glycine 800mg) 40ml
Thiamine 50mg
Water 250ml
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Table 3. Pharmacological Therapy for Wilson Disease

Drug Mode of Action Neurological Deterioration

Side Effects

Comments

General chelator
induces
cupruria

D-Penicillamine 10%-20% during initial phase of

treatment

 Fever, rash, proteinuria, lupus-
like reaction

© Aplastic anemia

* Leukopenia

« Thrombocytopenia

* Nephrotic syndrome

* Degenerative changes in skin

« Elastosis perforans serpingosa

 Serous retinitis

* Hepatotoxicity

Reduce dose for surgery to promote
wound-healing and during
pregnancy

Maximum dose 20 mg/kg/day;
reduce by 25% when clinically
stable

Trientine General chelator 10%-15% during initial phase of * Gastritis Reduce dose for surgery to promote
induces treatment * Aplastic anemia rare wound-healing and during
cupruria # Sideroblastic anemia pregnancy

Maximum dose 20 mg/kg/day;
reduce by 25% when clinically
stable

Zinc Metallothionein Can occur during initial phase of © Gastritis; biochemical No dosage reduction for surgery or
inducer, blocks treatment pancreatitis pregnancy
intestinal * Zinc accumulation Usual dose in adults: 50 mg
absorption of © Possible changes in immune elemental Zn three times daily;
copper function minimum dose in adults: 50 mg

elemental Zn twice daily

Tetrathiomolybdate Chelator, blocks Reports of rare neurologic © Anemia; neutropenia Experimental in the United States
copper deterioration during initial * Hepatotoxicity and Canada
absorption treatment

Roberts EA, Schilsky ML; American Association for Study of Liver Diseases (AASLD). Diagnosis and
treatment of Wilson disease: an update. Hepatology. 2008;47(6):2089-2111.

Overview of arginine metabolism

Medscapea www.medscape.com
— Body Protein creatine
| ("
* Food . 7\ P :
* Body Protein prmes < .y 8gmatine
L-Arginine ——
ST
fumarate 3 palyamines
5,
AsL  |NOs s tooc
Arginino e
Siipoiriats N2 OH-L-Arginine L-Ornithine e E
ASS o7C \
Carbamaoyl- \
aspartate « phosphate * NH; - L-ghutamate /
L-Citrulline
L-A1-pyrroline-5-carboxylate +— :
o
- Th
L-proline L-glutamate
S BT t
LUNG T ot L-glutamine
AR BLOOD
[ NOo NO, | NOy
>
KIDNEY
NO,; —1—* URINE

Source: Crit Care Mad © 2004 Lippincolt Williams & Wilkins
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I-arginine

* I-Arginine and wound healing

The clinical pharmacology of

Proliferation

Collagen de[:osition Chemoattraction

Angiognensis | @ ———— e o B

VEGF RANTES

MCP-1

NO
PN

\

(EN])()’I'HEI,I\I.( LN
& eNOS /
G TR &y

Journal of Advanced Research (2010) 1, 169-177
Available online at www.sciencedirect.com
A i Journal of
ScienceDirect Nutritional
ELSEVIER Journal of Nuttonal Biochemisry 17 (2006) 571555

Biochemistry
REVIEWS: CURRENT TOPICS

Regulatory role for the arginine—nitric oxide pathway in
metabolism of energy substrates

Wenjuan Shi Jobgen®, Susan K. Fried®, Wenjiang J. Fu®, Cynthia J. Meininger?, Guoyao Wu®"4*
'
Arginine Heme GH ATP
NOS|-O, 0, P b slaceas  ARA
B, [ 6t HO[ By NEP
GTP—PDHNT—>BH: > Ct_“Gp Glucagon
SNP, SNAP, DETA—>NO—'lGC‘— CO+— coD
H,0 -FAumamnT -TAGsymhsswsv
comr O __aup  HSL  CAMP—A—pAMP
PEP PDESB
PDES'\(_\
Acetyl-CoA Vidgra ) -uwyss B
Citrate PKA  Insulin —s PI3K Glucose transport
)
ERK1/2-P «X.ERK1/2
Hcogmmmc ; TAG
‘_/ (Active) (Inactive) HSL-P —
4PEP Mot ogerss
SREBP1c Gles PEP-P ®
o = ADR
=) \AMPK»P/ ) 5 TOR«—
(Active) N s Gene exprossion PGC-1u T
AMP—+—LKB1 Glyogen syhess |
AICAR 4 TAG'_G%ALLCFA'jT TAG
Loplin  AMPK 1 G LCoA
ADPN  (Inactive) ypg LCFA-CoA  Glycose g
ROS Giye Miochondial oxidative
phosphonlaion ™
Malonyl-CoA
Pyruvate
lFAS4—\|
Palmitate
LCFA-CoA
lp—Oxidation
L—»PGC-1a —» Micchondral Acetyl-CoAs Pyruvate
l . PPAR Biogenesis RO NS % Y
TcA co
mtTFA ATP, MRT 2
ucP

Amino Acids
CO,+H,0
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Indication of arginine

1. The observed safe level for oral administration of Arg is ~20 g/d, but
higher levels have been tested in short-term studies without serious
adverse effects

2. I2E SA3H SXI0IM L2LI0F HZSZ0I(F714 HAD £53 B2
3. FEe &4 (FEMY 37D
4. M3} AEYAT} SIS AL

5. £40| 42 H CHAIN2E &0 = o liX|= B2

Repair : 2 FE}2I

| Protection against apoptosis and cellular stresses

Heat shock proteins
(HSP-70, HSP-25, HSP-72)

Autophagy
ER stress

/&mTOR/\/\ HSTF_I /G'Iutamate

‘ Glutamine l

Anti-
inflammation

STAT-1, STAT-3,
STAT-4, STAT-5

MAPKs
(ERK1/2, JNK) Growth factors
(EGF, IGF-I, TGF-a)

. .
Tight junctions
(Claudin-1, Claudin-4,
occludin, ZO-1, ZO-2, ZO-

Enterocyte
proliferation

Maintaining intestinal tissue integrity

mitogen-activated protein kinases (MAPKSs), , transforming growth factor (TGF)-o, epidermal growth
factor (EGF), zonula occludens (ZO), signal transducers and activators of transcription (STAT)

The Roles of Glutamine in the Intestine and Its Implication in Intestinal Diseases. Int. J. Mol. Sci. 2017
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/1) EHY M, e MEO Fa CjA of X 2oj,
2) gite} 188 st FREXI2Q HTH,
3) AFOIM A-%7| BE QX ~ MU g |
4 HABERK - 28 4B Y2 =28 5
v AEPA HYRHEN 25, (YN B 5) oA ZYo| wHED
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/ ZREIUIS e SHF Y OB BROA B FHL B0l

0148-6071/03/2704-0241503.00/0 Vol. 27, No. 4
JOURNAL OF PARENTERAL AND ENTERAL NUTRITION Printed in USA
Copyright © 2003 by the American Society for Parenteral and Enteral Nutrition

Original Communications

The following article is one of two articles offered for continuing education credit in this
issue. Please see page 304 for details.

The Effect of Supplemental Enteral Glutamine on Plasma Levels,
Gut Function, and Outcome in Severe Burns: A Randomized,
Double-Blind, Controlled Clinical Trial

Ye-Ping Zhou, MD7; Zhu-Ming Jiang, MD*; Yong-Hua Sun, MD+; Xiu-Rong Wang*;
En-Ling Ma, MD*; and Douglas Wilmore, MD:

From the *Departments of Surgery, Peking Union Medical Collage Hospital, and the +Beijing Burns Institute, Beijing, China,
and the $Brigham and Women's Hospital, Boston, MA

TaBLE I TaeL IV
Plasma glutamine concentration, pm/L Endotoxin concentration, EU/mL
Control group (n = 20) Gln group (n = 20) p value Control group (n = 20) Gln group (n = 20) p value
PBD +1 3811 + 36.4 3575+ 55.4 18 PBD +1 0.089 =+ 0.023 0.103 * 0.037 27
PBD +12 399.7 + 40.6 591.0 + 74.5 048 PBD +3 0.107 *+ 0.038 0.061 + 0.017 .021
PBD +6 0.166 = 0.013 0.145 + 0.016 .18
PBD +12 0.155 + 0.035 0.162 + 0.032 .35
postburn day (PBD)
TasLE IIT
L/M ratio
Control (n = 20) Gl (n = 20) vall - .
onre group neow P« Enteral glutamine supplementation
PBD +1 0.221 + 0.169 0.268 + 0.202 538 ¢ o
PBD +3 0.049 + 0.016 0.025 + 0.008 001 improved gut permeability, and
PBD +6 0.051 + 0.013 0.018 + 0.003 .034 P .
PBD 132 0.036 = 0.021 0.018 + 0.013 23 initially decreased plasma endotoxin
levels in severely thermally injured
patients.
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Product Information
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Chelation: Concept and Chemistry

+ Completely removes specific toxic metal
from desired site in the body.

+ Chelating agents are organic or inorganic
compounds capable of binding metal ions
to form complex ring-like structure called

‘chelates’ .

+ Chelating ligand, like EDTA4~, which is a

hexadentate ligand is most commonly used.

N~ CH;=CH,
{ ch,

CH,

%

@
Ethylenediaminetetraacetic acid
(EDTA) chelates a metal ion

B
/
CH,

g oH,
&

5

Int J Environ Res Public Health. 2010 Jul;7(7):2745-88.

EDTA-metal complex stability constants.

Metal
K (log)

Na
1

7.8

Sr
8.6

Ca
10.6

Mn |Fe
134 | 144

16.1

Zn
16.1

cd
164

18.3

184

A metal with higher k constant competes for the chelating

agent with a metal of lower stability value and ultimately
removes the latter.

Int J Environ Res Public Health. 2010 Jul;7(7):2745-88.
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Cadmium

* In acute toxicity, while no definitive chelation benefit is described,
practitioners have considered DMSA, DTPA, and potentially EDTA.

— However, EDTA
= may increase renal cadmium burden and renal
damage.
= Therefore, antioxidant such as N-Acetylcysteine
administration
: may improve oxidative stress markers with a
concomitant chelator

« In chronic toxicity, chelation is unsupported, which is consistent with the
Agency for Toxic Substances and Disease Registry guidelines for cadmium.

J Med Toxicol.2013 Dec;9(4):355-69

Structures of common substrates chelating
mercury

NH
HO PTG F !
COOH
0 F * Mercury

2.3-Dimercaptopropanol D-penicillamine (DPCN) » hlgh afflnlty for
(British Anti Lewisite, BAL) ?uéfm/dryl groups
HOO( « BAL, DPCN, DMSA,

MiADMSA, and DMPS
promotes the
excretion of
methylmercury and
inorganic mercury

)\/\ 0 in urine.
L
S,
O H “Pn
HO o

Monoisoamy! ester of DMSA 2.3-Dimercapto-1-propanesulfonic acid

2.3-Dimercaptosuccinic acid

(DMSA)

(MiADMSA) (DMPS)
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Antioxidants such as N-acetylcysteine (NAC), « -lipoic acid
(ALA), and glutathione (GSH).

;
HOOC N\n/
! o

N-acetylcysteine a-lipoic acid
(NAC) (ALA)
NH, H O
- I
HOOC /k/\n/ Ne. ANN“coon

glutathione
(GSH)

Summary of Various chelating

Aluminum DFO (deferoxamine), L1 (deferiprone)
Arsenic DMPS, meso-DMSA
. In acute toxicity, DMSA, DTPA, and
Cadmlum potentially EDTA.
Iron DFO, L1, CaNa;DTPA, Dexrazoxane
DMPS, meso-DMSA, BAL, CaNa,EDTA,
Lead
DPA
Mercury DMPS, meso-DMSA, DPA, NAPA, BAL

Thiophene-bridged, bis (3-hydroxy-N-methyl-
Uranium pyridine-2-one) (L1H2), and bis (methyl-
terephthalamide) (TAM)
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Antioxidants for nonspecific toxic metal
chelation

+ N-acetylcysteine
+ a-lipoic acid
+ Selenium

» Glutathione
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?:'.IM"(!)'H&.' - Nutritional Elements Ratio

460 440  BI0 16.00 800 1500 230 . Ca/P = 26 @ 1 (EHAl-_/_ll\_E)

3.40 (7 1200 - 6.00 11.00 180 ¢ Na/K = 24 1 (iEE'"i)

» Ca/K=42:1(ZEH 715)

Zn/Cu = 8.0 :1 (HA/LHX|)

Na/Mg = 4.0:1 (Bl 7|s)

Ca/Mg =7.0:1(2l=2l 0|24Y)

Fe/Cu=09:1 (A 0|8E)

Urinary organic acid analysis for
metabolic profiling

——> | B |—
enzyme AB enzyme BC @ enzyme CD

with sufficient
nutrient

Block caused by vitamin insufficiency

enzyme BC '© enzyme CD > @

@ in urine

enzyme AB
with

insufficient

nutrient
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Case 1

t: DONG HUI Ordor Numbor: N9200552
JANG L

MRN: 0001920659

ZHIIE [2019-10-30]
oo

3301 Organix® Comprehensive Profile - Urine

Lt 47(HD L =N EE N HED P
HEYA 2HE

MEHHE I 163(cm) dHPY<s H(mmHg) 133 98 )

HE 65(ka) BMI 24.4 Wk (31/2 i s g

Carbohydrate etabolism
Pain ©MN O¥ ks
sctat 02
e 6. By 19
R/0 FES Y M duration onset JIEH s e o9 Cyele)

e OREE Y M= 1

] 2 227 34T (43 0|A=) s

1
tEﬂE[IIH% 1-321. Poorly : formed = 7:3, #C}2F, p-bloating (+++) :pds

2l
a fatique sx (+)
A S e dies

- 75 -




2020 et S B STIekE| SARkEME]

ot

PR Agoe 15 a0 T T RLITON oo INTILE DISTRIBUTION
ul 1 d: & ¢ i k(‘u n 95% Reference Results Al 3d. 4 S 5% Reference
Nutrient Markers Toxicants and Detoxification
B-Complex Vitamin Markers. Detoxification Indicators
(81,82, 82,85, 86, Botin) § (Aro, NAC, Mo, Mg, Antoxidants) ™
30. 2-Methylhippur: < L o e i e <=
15. a-Ketoisovalerate B e o1 <=0.49 Ehahyhippos: ok ) 0.1%2
31. Orotate 01 ——
16. a-Ketoisocaproate 0.68 H e e o ] 63
32. Glucarate 50 ————e—
17. a-Keto--Methylvalerate .7 H PSR 03
o3 3. a-Hydroxybutyrate <L —_— e
18. Xanthurenate 0.8 e e e e | »
e 34. Pyroglutamate 70 —————— s
19, B-Hydroxyisovalerate 62 ———— e <115 58 2347
Methylation Cofactor Markers 35. Sutate o1 690-2.988
(@12, Folate)
7 Compounds of Bacterial or Yeast/Fungal Origin
20. Methyimalonate 11 e e ) %
ke 36. Benzoate < e ) g3
21. Formiminoglutamate 241 ————— e 36. Benzoat DL =7y 93
37. Hippurate 3 H————————— 1070
Neurotransmitter Metabolism Markers 4L
e T A Ak ety y 38. Phenylacetate 009 —————
22. Vaniimandelate 26 —_—— 12-53 39. Phenylpropionate <DL e —— =006
2 f p-Hydroxybenzoate (i i ] =
23. Homovaniliate 35 TSNS 14-78 40 priydeagboaronk o4 8
L o 41. p-Hydroxyphenylacetate o o e ] <=34
24. 5-Hydroxyindoleacetate 29 —— e+ 5.9 b e oo o
10 42. Indican 10 ——— . <=90
25. Kynurenate 1.0 | <=15 el
40 43. Tricarballylate 041 | e e e e | <=141
6. Quinolin 4. R S
25 Qulnoiete < pr L. acidophilus / General Bacterial
27. Picolinate 66 ———————+¢—+——— 2a.135 44, D-Lactate 64 H b & <=4
Oxidative Damage and Antioxidant Markers Clostridial Species
(Vitamin C and Other Antoxicants)
0.39 45, 3, <DL <=0.05
28. p-Hydroxyphenyllactate 073 H P4 0.66 Yeast ! Fungal "
29. <=76 46. D-Arabinitol 79 H Ir——————— =73
ks for & -2 Sescypomnosne o Creatinine = 104 mg/dL

e 47 Is&x F[MemeoLs TYFE FASTY | [
Ih:mumm 4011 IM T 20191206 ] 16.00 8] 15.00 = 230 ‘
= [
JITRITION 1 NT TONIC ELEMENTS
ma o w w s owa wm o we | | Lo a | e |

= (m | m 3.60 3.40 6.20 12.00 6 18p0 | 1.60 |

[
|-2.601 ;z.«m 4201 |-8.001 | -4fbit |-78bn | 901

¥ow oA [w o m am wen (wm |

u
e P S e
. BRI R o fer fom lme | |
0 I Y S PR Y Y
1 140 220 2 3 .
" " ™ o | oo | [ o [
- w |
S| U [As|Be ( P

U (1M[USE| WA P4 4 | 0 | N |90 | 38 |wan| ¥4 e gva) o | [BEE|eam| 45 |wwa| 48
2 119 |2 (22 15 s |18 |07 |cos oos oce |Nm |cot 0o asso| |wa [oess| 01z | 001 [023 | 001 [ 01 [05

>
&
HY
o
-
4
o

- 76 -




oy
4
ot
rlof

ro
o
b

Sex/Age:F/A4T

@ FEACLIBASAVATFBI AT
1 %asl A4 X azsl AsE clsthi

A3 4F 3 fuas AxteAviAe

TR

CHEse

Cemwm
3. G A A Gt
™E1 O ™m2  TE3 w4 s T

v
-

(@ [eorr . GO1RA 1%)
8

~ A 1 baseline o

o
0 —a-12lppm)

——cHtiopm]

A A
=7

11/26 20:59
HAT PANIC

HHAN [y | 2019/11/26 16:09

ZH=AD B

=7 NS

2|#@2|8 31100473 »ale

27|} OIFCNDASTW

5 o asa o FOIHS  T20820-2eewees _HMNH
2203065 g A

2AMES : Intestinal Permeability(Urine) 1] ynat

Lactuloss Percent Recovery

LactuloseMannitol Ratio

HHAH [y | 201911270753 (@] 11727 0856

ZoH=AD)  EHRl BHF PANICC
120 Jno/ml [~ | ]
Pepsinogen |l 79.6 ng/mL

Pepsinogen ratio 1.4

A

oogs

ALY [me | cotg/11/27 0755 (&S| 11/27 0856

4= PANC

2R EHS

'8 |MNormix Tab 200ng

[Message] TEI Yita C-T4 1-1-1
[Message] PNP Mg CLT 1-1-1
[RMK] (90T/39,000)
[Message] FLIMICI H {2 1cap GD
[RMK] thioticacid, N-acetylcysteine (B0C/68,000)
[Message] 25

Hepa-Merz Pow 1Pack 25 2o
22 AS302 x 0 days <L=Z><RLH>
Godex Cap 2Cap 2z 3¢

EE AZNE x 0 days <AZZ><HL>
Normix Tab 200ng 2Tab(400ng)
282 AMS5302 x 7 days <UZE><RQ>
[RUK] 72 DAl S E6HH R
ab(400ng)

28 MZ 32 x 8 days <U2E><RIQ>

Bidoxin Ini SOng/1nl 4hnp(200ng ) 12 dl=2™
Thiamine Inj S0mg/2ml Thnp(50ng) 12 "2
MagneSIUM Inj 10% 2o/  Thmp(2g) 12 dl2
Megacorbin-C 10g/20m1  1¥ial(10g) 13 dl=
Sod. Bicarbonate Inj 8 0,44np(8nL) 13 "2
5% DIl 200m | /BOT 1Bot (200mL ) 12 "2

Tanipool Inj 1¥ial 13 52
Gulucolin § Inj 20n 2hnp(400L) 18 Hi=
DexTHEnol Inj S00ng/2n  44np(2000ng) 12 "2

HOZ AL GHE0 B 150 nl/hr x | day <DHE Q|8 FF Aa ><
<0l 2F 1 2020-01-10 OI& Al>

A S .L-ARGinine HCl 10 1Bag(10g) 13 dl2d
HUMFA FHEH B x | day <OHE QISDIFANA><RLK>
<Ol 2FL 1 2020-01-02 £ Al>

L-#RGinine HCI 10¢/100 1Bag(10a) 12 =20
HMZAL GHEH B x | day <OHE O[S DIFALA ><A K>
<0l 2k 1 2020-01-10 OI&Al>

0.9% NS 100n! /Bag 1Baa(100mL ) 12 Hl=0d

Lypoaran Inj 28mg/GmI{  BAnp(200ng) 13 HI=™
HUMEA FHEH EPH 100 nl/hr x 1 day <DFEQIEHDRF AN ><
<0l 2F2020-01-16 OI& Al>

ad

H

H

HF
=

Hr
=

- 77 -




2020 et S B STIekE| SARkEME]

ot

Case 2

‘; {WTEI| TRACE ELEMENTS i
3

HS.0.9% NS 100n1/8B
H S .Lypoaran Inj 25
sig I¥ ONCE 100 ml/hr x
<KL 2016-03-31 &A=
S . Luthione Inj B0
HS.0.9% NS 50nl/Ba
sig 1Y ONCE 100 ml/hr x
<2k 2016-03-31 & Al>
0.9% NS 100n!/Bag
S .Selenase T Pro
sig 1Y ONCE 100 ml/hr x
<Y 2016-03-31 EAl»
0.9% NS 100n| /Bag
Lypoaran Inj 2Gma/Sn
sig 1Y ONCE 100 mlfhr x
<L 2016-04-07 £ AlI>
Luthione Inj 600ng
0.9% NS S0nl/Bag
sig ¥ ONCE 100 ml/hr x
<L 2016-04-07 EAl>
0.9% NS 100n! /Bag
Selenase T Pro Inj 5
sig I¥ ONCE 100 ml/hr x
<2 2016-04-07 £ AlI>

1

BAG

g AMP

1

|
|
1

|
|
|

1

day

Y14
BAG
day

BAG
Y1k
day

BAG

g AP

1

|
|
|

|
|
|

day

YI4
BAG
day

BAG
Y14
day

| remnaatiinaS, ==

H/d R AR

EICREREE =

p—

Aol uae [ 2 [wie_soar |
_ [ 53 [s% m_|Wewmoic e siows |
5 S| LH| N
1 &l/d Fi e [FenesTeo 5 kvunam kiM [ooou= %0 4011 [o9E " 2017-11-24
[ id TONIC ELEMENTS
<HEoE ) [ il
- u‘ EO R AN ) :\‘ | o |
| |
Iilfd FM ?:!'J—'HEP m‘.ﬂl‘bmus.an‘u:u
— <« B |
1 &/d ) S [P [P P 8 O 64
g i [
<A ol&tt e
PR S S S R e o

g/d R AR

sfid R Ay
2l/d mosz s 3w wow o
<HEoE

203 H=
F=Af

&l/d e ot Ll G b b L | UEAES
g

© (01 002 3144

A o

- 78 -




TN

=2 AUl 7+xl0f

02
02
b
Hu
rr

= SR E0| A= XA K5l ER.

[ =

X=z= UM

Eghof| E ojYEt =

e Higo= Z4 Y

. 7%%}-:_ HA
M XIZS HOI0N Dt 2

i}
&
09.'.'

I'OI

- 79 -




