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A patient ma¥ not be but can have
improved function

-> Follow up of a . .
that the patient points out can make it easier to keep
on track of IVNT
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Don’t need everyone
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The Key nutrients can be added or
reduced based on the

or the symptoms the patient is focused
on as the process goes on.
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Why IVNT?

Q40| HURATL 70| o) 25 4

e 88 S0 =2 = RUCEH

(antiviral effect of vit C; 10~15mg/dL
level achedvable with IV but not oral tx)




Drugs administered IV f?
enter directly into the ) y
systemic circulation and gy .
have direct access to the

rest of the body. I 1. Direct cellular nutrition

g 2. Bypasses intestinal
malabsorption

3. Rapid and complete
therapeutic effects

4. Condition specific therapeutic
effects

5. Correct nutritional deficiencies

6. Achieve high serum

concentrations not obtainable

Drugs administered orally

are first exposed to the with oral or intramuscular
liver and may be extensively . )

metabolized before administrations

reaching the rest of body.




IVNT =H|

Cr. REM S

HOF o

=

ujn

2HYZAH 0| RO B, BEE U 0|0 h3 KX

b}

H| 7} £[0] RLO{OF 2

~
L

F

—
o
—

SHC}

01 OF

O &2k KX off CH
4. BLFAM S| M (



HOF & 21 37}X]



=)
LI
i1l
10
m KO OF
Klo M
= B0 RO
:_A._ﬂ —l .All_._”_
Bl X "
w0 _ Al E Eur
o il ol &= T3 il J|0
TP N IO~



Which Nutrients are
Associated
With Each Condition?

Riboflavin, B-6, B-12
Folate, Minerals: Zinc, Fe

Lysine/Arginine Balance
Lower levels of A,E,C

Herpes Labialis




Seborrhea, dry scaly skin Dry eczematous rash

EFA, Zinc, Vit A, Biotin Zinc, food intolerances (atopia),
vitamin A, probiotics, EFA



Selenium Deficiency

Zinc Deficiency
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CBC D/C

LFT and Kidney Panel
Thyroid Function Test
Lipid Panel

HMECH AL : A B, Ferritin
H|EITIl D : 25-OH
cholecalciferol

O] 4| E : Na, K, Ca, Cl, Mg, Zn
Hgb A1C

hsCRP

Fibrinogen
Homocysteine
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Oxidative Stress

Subclinical Hypothyroidism
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TMA(tissue mineral analysis)
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Ol &k 7= o 3
Mg
B-complex

Vit B6(piridoxin)

Vit B12(hydroxocobalamine)
Vit Bl(thiamin, O}=3FA})
Vit B5(pantothenic acid)

Trace mineral

Se, Zn, Cu, Mn, Cr
(M &2 40)

Glutathion® 2= A}
NAC(N-acetyl cystein)
Carnitine

Lipoic acid

(ALA, thioctic acid, MG|Z2IF AL
Zr X 2= Af(Hishiphagen, &]A|m}z)
ATP

Vit D
SUUREE FA
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Vit C megadosef tH

Myers’ Cocktail

Riordan Cocktail

PNT (placental nutritional therapy)
MIPS 2| EF A}

ANl Q1 X| H| 2} | (L-carnitine)



NUCLEIC ACID

AMINO ACID

ALLKINDSOF |

ACTIVATE PEPTIDE |
VITAMIN

MINERAL
ENZYME
SACCHARID

GROW-UP ELEMENT

DNA, BNA and metabolic products (Uracil and Adenine, etc)

Essential amino acids including Leucine, Glycine, Valine, Threo-
ning, Isoleucine Others amino acids including Alanine, Arginine

Activate peptides wich work as key of medical action are
found so many times

B1.B2 B6, B12,C, D, E, Niacin, etc

Ca, Na, K, P, Mg, Zn, Fe, etc

About 100 kinds of enzyme including ALK Phosphatase,
Acid Phosphatase, ADP

Glucose, Galactose, numerous saccheride, Ghicoprotein, etc

HGF, NGF, EGF, FGF, IGF, CSF IL-1, IL-2, IL-3, IL-4.hCURF and hCTRF,
eic



Magnesium

SCjelS 0| 7t
MRl Etg)
Al 0t &0

¥ Decreased intake

¥ Decreased intestinal
absorption

» Drugs

¥ Decreased tubule
absorption (kidney)

¥ Diabetes
¥ Alcohol
¥ Sickle cell anemia

¥ Single gene mulation
(rare)

DIRECT EFFECTS

MAGNESIUM
DEFICIENCY

INDIRECT EFFECTS

Nutrient

» LARGE HYDROXYAPATITE CRYSTALS l bone stiffress

» BONE CELLS @

1 osteoblasts

T ostenclasts

» | PTHC=) | vitamin D ——}> | bone formation

» OXIDATIVE STRESS v
I bone resorption
» INFLAMMATION oA

¥ ENDOTHELIAL DYSFUNCTION » altered blood supply ?

2HPHE EF = Ef-7H O], =, stress,
7He 2 Bte AtEH=0|

OSTEOPOROSIS
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Mg

«10% MgSO4 5cc or 20cc

«10% MgS0O4 1cc = Mg 100mg

«Routinely Mixed All IVNT Cocktail : 5cc

Infusion Rate : Maximum 100mg/lcc/over 1minute
Rapid Injection A| &t l5t= 2218 : Flushing, Sweating,
Bradycardia, Hypotension, Shock, Cardiac arrest..

«Antidote : Calcium Gluconate Of14|=2| Y2 2F 0|52 X K|

. lcc/over Iminute.
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Vit B complex

ok =AIH(MEDH) mg/mL [mOsm/mL pH
Bl : 5mg-100mg (0.1-2@) Z=MEFDI (Vit B1) 5mg 2.22 3.65
B5 : 250-1000mg(0.5-2@) | [x|MH|EFS (it BS) 250mg 1931 548
B6 : 50-200mg(1-4@) O 7FH| EFAL A (Vit B6)  [50mg 0473 421
Bl2:1-5mg (0.2-1@) X|M[H|EFO| (Vit B12) |[2.5mg 0.183 458

Vit B1(Fursulthiamine) Vit B5
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Vitamin B6 (Pyridoxine)

0.89
18 Xanthurenate 0.36 ; o : } " : <= 134
L-Tryptophan » Serotonin » 5-Hydroxyindoleacetate
Serotonergic
receptor
activation

(Mﬂod enhancement, sleep pmmu.*_l'un)

Kynurenine » Kynurenate
MNMDA receptor antagonist

Markers of B deficiency

3-Hydroxykynurenine — Xanthurenate

Bg

E Y
Qﬂfﬂﬂﬁﬂﬂff —( Product of (viral) inflammation )

Brain NMDA receptor agonist -» Neurodegeneration




Table 2. Some of the pyridoxal 5-phosphate-dependent enzymes important in brain

neurotransmitter metabolism.

Enzyme Function

Aromatic amino acid decarboxylase Dopamine and serotonin synthesis
Branched chain amino acid, 2-oxoglutarate aminotransferase Glutamate synthesis

GABA transaminase GABA catabolism

Glutamate decarboxylase GABA synthesis

Glycine cleavage enzyme Glycine catabolism

Kynureninase Quinolinic acid synthesis
Kynurenine aminotransferase Kynurenic acid synthesis

L-serine racemase D-serine synthesis

GABA: »amino butyric acid.

Vitamin B; metabolism

 Dietary vitamin Bg consists mostly of pyridoxine (PN) and its glucoside (from vegetables) and pyridoxal phosphate and
pyridoxamine (PM) (from meat).

e Free vitamins PN, PM and pyridoxal (PL) are absorbed and then phosphorylated in the liver by pyridoxine kinase (PK).

* Pyridoxine phosphate and pyridoxamine phosphate are then oxidized to pyridoxal phosphate (PLP) by pyridox(am)ine 5'-
phosphate oxidase (PNPO).

¢ PLP appears to be the major transport form of vitamin B, and is also the active cofactor form.

¢ The mechanisms of uptake into the CNS are not entirely clear, but a facilitated carrier mechanism for PL, PN and PM exists (but not
their 5-phosphorylated derivatives).

* PLP has been identified as the cofactor for approximately 100 enzymes involved in amine and amino acid metabolism. These
include many enzymes important in the metabolism of neurotransmitters and other neurotoxic and neuroprotective compounds.



VIT B1l2(3l0|=E4 3watol)

 Vitamin B12 insufficiency is common, especially in people

55 or older, vegetarians, or anyone on acid blocking
medication.

 MMA in urine to evaluate B12 need. Serum B12 has a low
predictive value for actual vitamin B12 deficiency.

 Elevated MMA identifies B12 as insufficient, and as it turns
out urine and serum MMA are very closely correlated.

Methylation Cofactor Markers
{iff 2. Falnre)

20 Matirimalonate 0.7 ; i : ; ; ; <= 23 ugimg creabnine




Vitamin B12 Deficiency

Megaloblastic anemia

' e D oY s
* Pancytopenia _.ﬁsw ﬂ}
— (leukopenia, thrombocytopenia) "'VO . f"‘.
* Paresthesias (:; ’ @ o
* Peripheral neuropathy 2“0 &
* Personality change

* Mild memory impairment, dementia depression
* Psychosis
* Increased risk of myocardial infarction and stroke
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B1 : 5mg-100mg (0.1-2@)
BS : 250-1000mg(0.5-2@)
B6 : 50-200mg(1-4@)
B12:1-5mg (0.2-1@)

Vit B1(Fursulthiamine) Vit B5
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Zn(O}<H)

The high level of zinc in human seminal plasma (140 pg/mL) appears to originate primarily from
secretions of the prostate gland (488 + 18 pg/mL) (Bedwal and Bahuguna, 1994).

The prostate has the highest concentration of zinc (50 mg/100 g dry Weight) of any organ. Mackenzie
and colleagues(1962) reported that human seminal plasma contained 310 mg of zinc/100 g dry weight
and that spermatozoa contained 200 mg/100 g dry weight.

In comparison, prostatic secretions from eight normal subjects had 720 mg zinc/100 g dry weight.

Byar (1974) has reviewed many of the early experiments and concepts related to zinc in the o
reproductive tract. Zinc levels are elevated or stable in BPH, whereas there is a marked decrease in zinc
content associated with prostatic adenocarcinoma.

The localization of zinc-65 in the human prostate by radioautography appears to be within the
epithelial cells; however, in the lateral prostate of the rat, large quantities of zinc were also associated
W|thI t?g stroma and particularly with the basal membrane and the elastin protein component (Chandler
et al, 1977).

Oral intake of zinc does not alter zinc levels in prostatic fluid. Many physiologic roles have been
postulated for zinc since the classic studies of Gunn and associates (1956, 1965), who correlated
endocrine effects on zinc uptake and concentration in the prostate of the rodent.

There are man)éimportant zinc-containing metalloenzymes, but the concentration of zinc in the
prostate probably exceeds that present in zinc-associated enzymes.

Zinc is known to bind many proteins (Sansone et al, 1991). Johnson and associates (1969) characterized
zinc-binding proteins in the prostatic secretion of the dog, on hydrolysis, as containing only eight types
of amino acids. Heathcote and Washington (1973) described a zinc binding protein in human BPH that
was rich in histidine and alanine.

Jonsson and coIIea%ues.(ZQOS) suggested that one possible role of zinc in semen may be to regulate
the activity of PSA by binding to semenogelins I and II and fragments thereof.

There have been other studies on zinc-binding proteins from the prostate (Reed and Stitch, 1973; Fair et
al, 1976), and additional information on these interesting proteins is needed.



An important role for zinc in prostatic secretion has been postulated in the studies of Fair
?nd associates (1976), which suggest the direct role of zinc as a prostatic antibacterial
actor.

In the study of 36 normal men free from bacterial prostatic infections, the mean value of
zinc in the prostatic secretion was approximately 350 pg/mL, with a wide range of 150 to
1000 pg/mL.

In comparison, the prostatic fluid obtained from 61 specimens collected from 15 patients
with documented chronic bacterial prostatitis had a reduction of more than 80% and
averaged only 50 ug/mL, with a range of 0 to 139 pg/mL.

The authors proposed a lower limit of normal at 150 pg/mL. In addition, in-vitro studies of
free zinc ions at concentrations normally found in prostatic fluid have confirmed the
bactericidal activity of zinc against a variety of gram-positive and gram-negative bacteria.

However, a considerable portion of the zinc in the prostate appears to be bound to unique
proteins, such as metallothionein, and it is not certain how this mi8ht alter the biologic
properties of zinc (Suzuki et al, 1994, 1995). Yan and colleagues (2008) reported that
assessment of decreased zinc in a normal human prostate epithelial cell (PrEC) in vitro
resulted in increased single-strand DNA breaks (Comet assay) and differential expression of
several genes (Affymetrix HG-U133A gene chips) involved in cell cycle progression,
apoptosis, transantion, and DNA damage response and repair. Hence, a zinc deficiency
may compromise DNA integrity in the prostate.

In prostate cancer the ability of prostate cells to accumulate zinc is lost during disease
progression and may be in part due to the genetic and epigenetic alterations produced by
zinc depletion.



Cholesterol and Lipids

Scott (1945) reported that human seminal glasma contains 185 mg/dL of
total lipids, 103 mg/dL of cholesterol, and 83 mg/dL of phospholipids
(Vignon et al, 1992). In comparison, human prostatic secretion contains
the foIIowing: total lipids, 186 mg/dL; cholesterol, 80 mg/dL; and
phospholipids, 180 mg/dL.

The lipids of semen have been further described (White, 1976), and the
phospholipids of seminal plasma are composed of 44% sphingomyelin,

12.3% ethanolamine plasmalogen, and 11.2% phosphatidylserine (Poulos
et al, 1973).

The reported levels of cholesterol in seminal plasma have varied
c?nls(-iad%rably from 11 to 103 mg/dL (Scott, 1945; Eliasson, 1959; Poulos et
al, 1973).

White (1975) believes that the ratio of cholesterol to phospholipid in

seminal plasma stabilizes the sperm against temperature and
environmental shock.

Thompson and associates (1987), Rohan and coworkers (1995), and Rose
and Connolly (1992) have reviewed the role of dietary lipids in the
pathogenesis of prostate cancer.
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Zn sulfate Injection AFE
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= 4% 10mg over 60-90min..

Flushing, Sweating, Blurred vision =0 '—_tEth':ﬂ TAE
S 28X B 2lF 2 AOl0H, 885 dFg = UL
Prolonged exposure to amounts greater than the
tolerable upper intake level may suppress immunity,
decrease high-density lipoprotein cﬁolesterol levels,

and cause hypochromic microcytic anemia and
copper deficiency



Er K= A

« GGT &= A . Mg, Glutathion &0
« EfX|2 Cofactors : Mg, Vit B5
« 7|E} 23H @A : Vit B1,2,3, Zn, Se

ni=

Glutathion Push & Infusion Protocols
1. E}X|2 PUSH :

«  SW 5cc+Glutathione 600mg/Set/over 3minutes, 1-4 Set/Day
2. E}X|£ Infusion :

« NS 110ml + Glutathione 600mg-2400mg, 2-3drops/sec.

Synergic Combination Recommand « NS 250ml
1. Vit C © Vit C 10g
5 «  10% MgSO4 5cc
2. 10% MgS04 « Vit B5 500mg
3. Vit B1,5,6 - Vit B6 50mg, Vit B1 50mg
4  7n Sulfate Copy Right - Ozt PREEEPAN V(s N4 RNV EI R T6))
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More common
— High blood pressure

Less common
— Fast heartbeat
— fever

Rare

— Seizures
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* Vit B6, Niacin, Iron




A7t NG ZRES
1. L-carnitine Use
— 5DW 250ml or Amino-Acids (Laennec)
— Vit C 10cc
- Vit B1, 5, 6
— NAC (Acetyl-Cysteine)
— GPC (Choline Alfocerate)
2. Lipoic Acid 25mg in 5DW 110m|



Lipoic Acid(z| = 4h

a-Lipoic acid(ALA)2} Obesity

ChAFZ S7): K| UCPet 280 AMPK B2 £0 olifX| 28] 57}
A2 ofT: AABHROM AMPKEAS 20| 48 X

Alpha-lipoic acid

*AMPK: AMP-activated protein kinase
UCP: uncoupling protein

l Hypothalamic AMPK

I UCP-1 in adipose tissue IAMPK in muscle

Food Energy ?
intake expenditure - ~Body weight




Lipoic acid 25, 211/84,

thioctic acid 25mg/5ml

E|SELMS =07t SHZ= E72 E5(FdE |H =34,

LeighZ 2 (Ot5-d IAHS ZIH=+9),
S I(EEZEE00[4, ZrLtoto[lof ofeh
|

thioctic acid 200-600mg
oA CHE MO gt

o (] —
ZA3R- 1Y 200-600mg, 2-33| 250 AlA} 302

DS = Ab- X322 300-600 mg 1Y 13|, 2-4Z7F E0f (X3|gt 2
FA[E% 200-400 mg 1€ 13| A1 EA(RA Al B4 2
MO T AL £3|22k 300-600 mg 12 13| (X3]2 HF)
QX8 200-400 mg 12 18] ZRE(RA Al ZT2



X = Al (Hishiphagen, S| A|m}7l)

o|Alupdl AtE

Glycyrrhizin 40mg
Glycine 400mg
Cysteine 20mg

298mO0Osm/L e

Trace Minerals 28+ FTAA|2F &2IF =8 27|

Ct= HWM FAF 7t

TOHOf| =20t Et= W FA 7S

ZHH| Y A0 22 7ts, AS0] LOLEX] A =Y, AS0| 2XMEX= ES
£2F: 40mg - 200mg(20cc-100cc)
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Glycine (HFZEFAt &)

» Glycine, the simplest amino acid, is considered conditionally
essential in man. Inadequate amounts can impair those functions
that are glycine-dependent such as: production of collagen,
elastin, porphyrins for hemoglobin and cytochrome P450s, bile
salts, purine bases, and glutathione; for detoxification of benzoic
aclid; and methyl donation via the glycine cleavage system. That's
a lot.

 The functional need for glycine can be reviewed in several urinary
markers including pyroglutamate, benzoate, hippurate, and 2-
methyl-hippurate.

cysteine gl'-{n:ine
Glutamic acid --- -- - D > y-glutamyl-cysteine--- - - =~ - - - -> Glutathione

Pyroglutamate
(excretedin urine)




Vit D3
More Vitamin D——
decreases health problemsl

80%
60%

40%

Diabetes

.+ Influenza Breas
' Cancer

20%
= HH .
compare A1 (epidemic)
to normal
20 40
ng/ml of vitamin D in blood

60 80

Data from Grassroots
Health June 2013



Y HI LT AL E(IVNT)

Vit C megadosef
Myers' Cocktail/ Riordan Cocktail

PNT(Placental Nutrirional Therapy)
M I X| Ef| 2

Personalized —-NT
7l ekatr= IVNT protocol2tE 7|
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Ma| Al 110ml
H[t12l 109

FE AE

1072mOsm/L

A 2| Al 4= 250m
M7k 2l 10g

F&E AE : 670mOsm/L

Sodium Ascorbate 1cc/
Sterile Water 1.5cc

XE AE : 297mOsm/L

Hyper-osmol >375mOsm

— Circulatory overload
— Irritating to vein wall

— Give cautiously / slow 1-4ml/min
« Review, venous type, flow rate and additives

[so-osmol : 240-375mOsm
Hypo-osmol : <240mOsm

Hemolysis 7} L O{Lt=

= : < 145mOsm
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AY FAYHEY) mg/mL mOsm/mL mOsm*Vol pH MY S mL
Laennec(Z 8 o] = A 2|ER 7.8mg = 42 0 0.288 0 6.5 1-8
SIA|THA(Z 2| A T, 22t0] 4L AAE| ) 2/20/1mg 0 0.298 0 6.9 10. - 100.
W& 2l(Apo-choline) 250mg 0 1915 0 67 1-5.
%M ZF2 El(L-Camitine) 200mg 5 2158 1079 647 5-10.
7120t~ R 2HIA 500mg 10 534 534 6.61 1-100.
=2 4 EFTI (Vit BL) Smg(Z = & 400mg) 10 222 222 3.65 1-20.
XM H|EF2 (Vit BS) 250mg 2 1931 3.862 548 1-4,
O 7Hd| EFAl A (Vit BE) 50mg 2 0473 0946 421 1-4,
X| M H|EF 0] (Vit B12) 2.5mg 2 0.183 0366 458 1-2,
M7t & (10% MgS04) 100mg 5 0424 212 6.8 1-20.
ol O M| A|AH 2 (NAC) 100mg 3 1353 0 6.83 1-9
L EE] 1mg 10 0.025 025 31 1.-10.
XM E 0| A({0pH, 2|, 2 7HA =) 5/1/05/0.01mg 0 0134 0 21 05-2.
Sterile Water 100ml Distiiled Wate 0 o Q Q Q
Sterile Water 500ml Distiiled Water| 0 0 0 0
0.9% 2|4 == 110ml NaCl 9mg/ml 0 0.296 0 [

0.9% 4824 H== 250ml NaCl 9mg/ml| 0 0.296 0 4]
5% Z S 110ml Dextrose  50mg/mil 0 0291 0 59
5% Z & 250mi Dextrose  50mig/mil 250 0291 275 59
Totals: 299 166.684

HE AR EE: mOsm/L 557

O FAIY(HEH) mg/mL mlL mOsm/mL mOsm*Vol pH Hy 83 mlL
K| M ELE| 2(F A2 5=5mIE8)) 120mg 0 0721 0 6.6 5.-20.
T M EFL| 2 (M 2| Al ==5ml28l) 120mg 10 0983 983 67 5.-20.
Sterile water 100mi 0 [i] [i] 0 5-10.
0.9% AH2|A|&E==110ml 100 0.296 296 5.-100.
Totals: 0 110 2 3943
HE AR B

AY FAHEEY)

T MW K| 2 E LHLipoic Acid)

0.9% AH2|A|&E==110ml 0 0.296 0 10.-110.
5% S 110ml 110 0.291 3201 10.-110.
Totals: 120 354

HE AR B

AY FAHEEY) S8 FME HM [45FF
HIEF2I D3{cholecalciferol) 200000 IU IM|25-OH Vit D |25-OH Vit D




Myers’ Cocktail

* John Myers
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-Mg(20%MgCl, 10%MgS0O4)
Ca(10%Calcium gluconate)

Vit B12, vit B5

Vit C



Riordan Cocktail

« Myers ZIH|Y QB0 =712 =73 H|EITIO|L}
OH &= 8710t ZUWFASt=2A

o O HX[Z2AA

, vit B5/ Mg ; B4l7]s
o HAHKXSIA

;vit C; 20| Tt Xgtd 37t
o A|EXSHA|

El

/ L 22|52t

ot
rx

;Se; A 8=/ ZE )Y
« O[2HERA|

;Ca; AEG AL A/ 0|22 1}
. BIE

: Glutathione ; 75| =S 7}
. I|EO|A

;Zn; D25 EEEA g/

ek

FS/t=at



PNT(placental nutritional therapy)

e Laennec 1V

e Vit C

e VitBl, 5, 6, 12

« Mg

« & (ZE|AMZ, =2H0] 4, A|AH| Q)
e Glutathione

* Thioctic Acid



IVNT protocol 2t=7]

Ex>Z+7| protocol

Basic ; vit C, NAC, vit B6, Mg

Add ; Zn, thioctic acid, glutathione,
o| Al mt2il, Ef g

SHHEO| B A & 1} vit C, Zn

atA G 1t - most of all

%Fﬁifﬁﬂh SAM2oet 8l 3|5 ; NAC, thioctic acid, glutathione
T WAHAL S Vit Bl’”f

Stress-Vit B53:7}
7|2 X5t OfO| & ALK =7}

http://www.p-nt.org C{3PNT2|St 3]
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PNT (7HI¥2HA¥2|2) / Detail Version

@ﬂ-ﬁ‘-?_ﬂt O 2ESEEA

L3 S ak /=g Life Style Heas sg898 227 FOo|AE HUrH 2 PNT AHOARHEALE) PNT HAH2ALE)
D40 QHE MRHLTR? .-r 23] 0|4 S5E shyuae
|:| LHHM EHeHe 2E0E 255 5HA B0k D 32| 01, HEE SHEESE stUUMP?
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PNT (PHolzr2d%z|8) / Detail Version

@ﬂ-ﬁiﬂt O ZESEEA

g =2 A F = A Life Style
0 E [FATIGUE]

[ ]2%3 [ANXITY]
[ ]2m= [AUTISM]
|:| =H= [INSOMNIA]
de 2=E [FIBROMYALGIA]
[ |4 [ASTHMA]
[ ]o=
D or [CANCER]

D oty [DIABETES]

[ ]| #e1=zEEEu0) [ADHD]

D o== [DEPRESSION]

afy

[Jaues
|:| = [HEADACHES]

|:| E= [PAIN]

[ ]¢/2208 [GASTROINTESTINAL]
[ ]

D Mzt [HEART DISEASE]

o [HYPERTENTION]
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[ ] HERT (REAX=A)

[ ]| m2z2t0= (243)

[ | SSRI (MEEY M=+ %HA /
#2EA)

[ ] ®=ol=A (0]=A)

HIAH|ZO0|=3| (2FUEA)

[ |Buzo= (24 ==2)
[ ]| ACE (mgzaEH)

[ ]z=n(m

[ ] ormi=2213A401= (2483
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L= T

[ | SNRI (HEEY ==ot=yga

E2 A S SF2EH)
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[ ]#=2 (e

| |EEA2EE (o8=E

=H)

[ ] oz

[ ]#mA
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PNT (7Hel2=dA%=x|R) / Detail Version
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W 2x  MHE4  LifeStyle Egas  =soE | xw3r)
[ 24712t [ | % (cancer)
[ ] mzi2e-L dopa [ |asusH
o= [=z2s
[z [ ]=so
[ ]asa [ ]=2=
[ e 2a=7) [ ]3= za=2

|:| Vitamin C
|:| Vitamin B5

|:| Vitamin B12

Dvitamin Bl
Dvitamin BG6

|:|Zn

e 23

PNT A0AHEAEE) PNT 3AEH 2 ALE)

[ |zednsE
[ ]z

D Cold{® 2%)
[ ]

[]s%
B2
D Vitamin B2

D Vitamin B7

D Trace Mineral

[ |zae-uaz0=
[ |=ay

[[]e=

[ ]2

[ ]2 22221
I:I Placenta

|:| Vitamin B3
|:| Vitamin B9

(™o




PNT (7ei2r=2d%¢z|8) / Detail Version

(@udad () 2Essuy SHAHE 2 Lt0] 45 e v
>0
g 22 M A Life Style  Egas =202 HE27 FoMEt | mywm mam | PNT ADAEHSAE)  PNT ADAEHQALR)
4 Hesas= HE 23 cielg 8 NHE)
£ N z 8 oY 8% HY7H )
PNT Protocol

Vitamin C 130 w7132 v| m 20ml / Vial
Vitamin B6 120 ‘I:u FHE|ERALA V| ml iml / amp
Placenta an ‘E}DP&; V| ml 2ml / amp
Vitamin B5 an ‘1|A¢|H|E|-E V| ml 2ml / amp
Vitamin B12 an ‘1|#|H|E|-gc-| V| ml 2ml / amp
Mg 90 ‘cu PN v| mi Sml, 20ml
L-carnitine 75 ‘1|.£¢|5'|-Elﬂ V| ml sml / amp
Zn 75 ‘zw 23 v| mi 10ml / vial
Cu,Mn,Cr,Zn 75 ‘1|#-|EE1|D|¢ v| mi 2ml / Vail
Vitamin B1 55 |z24e0 v| m 10ml / amp -




PNT (PHelZ=dAx|R) / Detail Version

@uRza () gEsssa P v
A{ghH 24t
. A
Glutathione Protocol
Glutathione 85 |1|M EfZ|= v| mil 600mg / vial
0.9% AiE|AIGA 0.9% A|AIGIA v -ml 110ml, 250ml

100ml,500ml

Glutathione Protocol DAERED OmOsm/L

Thioctic acid 100 |R|J!- RZEM v| mil

7 W

250~600

sml f amp

110ml, 250ml

110mil, 250ml

100ml,500ml

Thioctic acid Protocol 2AS=D OmOsm/L

Vitamin D3 (Z55AH)

250~600

0#
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1. IVNTA| 2] AFZF 4] - E088, A 24 & 3 FAZ 2ot 22318 =4 2 A

2. B EE HA T F o A5 50| 2R TA e 2510, Tt ZESHA| Z00F E s = FUTAStE A0 HAYULL EE F 2
StA| 11 HiE SHANA FUFARIES StH|2.

3. B0 OHE F2] AR

1) Vit C : RBC G&PD Deficeincy ZAMHHA AMBSY|, 22 =8 S92 A 112 0[5t AKE = F5

2) Vit D, Vit B12 25 FAM| JH FAZ 252 U= 26 2 ZA2ES HEE0H

3) Choline Alfocerate £28¢ 24, 1A 82 dZF0|Lt SC 0

4) Mgs04 528 S S8 FAI &S 20|11, B2 &3 = A Z = otF #e|, 284 Calcium Gluconate F3 Z8.. AHs| FAEREA 7| Z2E0|C
5) 25-0H Cholecalciferol 2 HAIS E35f Vit D3 TAFS HAIStD, 7|32l 3] HAt2} CBC , Electrolytegd A7t 283 = ICtH

6) Z210t 0|2 ZAE S PNT M = 24 #5212 Aldls 71522 7|s283 ZAE 261 £ o Zi2XEEe YA |27 Zasites 28 T 4
sic.
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NutrientsOf| [} 2 ZFO|A}gt

H|EFDI D3 209t U, IM

n

8 Z/0| FAISID E ZX|ECL € HAE Sofl MyEHCh (25-0H Cholecalciferol, Serum), & ZHEHE & $HCE £ 52|(100ng/mi0| AFA| 2
)

Laennec(Z%} Of0| LAt 7|EH

BENEA SA| ALBEICE LEtLE 28 FALA 5F0] U0 ZAH FYUSHs 240 ECh 7Hs s AMEAl O §50| UCL

SIAITHA(Z AT, 220l LLAI2H Q) | ZY, Ted S22 0| 2Hel 2, PV s 2HA AHE 2t8hs 20| ZCE =HE 754 ACL

X|M| EtX|2 600mg, 1200mg

XM X|=SEA 25mg

A M| =2l (Apo-choline)

K| M2 El(L-Carnitine)
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AEF I FQA £4 B3, L-Dopa EEA AFE 57|

XM H|EF2 0] (Vit B12)

= Boi AIZH0| 22 T3 HolF, 2571 o SNHO|X| B §F0[ /=S

o 7td & (10% MgSO4)

100mg/min0| 2| £=2 FF AT 2 21T #EHE0| AS
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BETAF mixA| FLALY

1. &4 mixstX| EOlof & dES Y OrOfotLt
(ex. Ca+sodium bicarbonate->calcium carbonate

vit C + Se ->selenium X E HhAH)

ul@xru %*%Xr“ 7%—;14 TLCHS AFRSHR| Q=C}
vit C& 15E(30g0| )= é#% FALE SFA ALE
OfO[ .= AHA|=2 OFO| . AOf| A X| RE=C

04| & F=At= OfO[ L AH0f 4 E 12 HY

3. thevt walsls M = ka2 80| M o
(=2 0] z|tfeh B2 FOTtLt
S REMK| L, 2|Z A (N/S 50~100mI0f| mixsto] 1020|Lf £0 & =2 StC})
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1 180ml (3ml/min)
2 360ml (bml/min)
3 540ml (9ml/min)
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Infiltration(
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Oral Supplements

For Personalized Functional Medical care




Patients with Chronic
Inflammations (with smoking,
drinking habits combined)

Patients who are not in their
best condition at the visit and
admits their poor condition

Patients who are not able to
control their daily lifestyle
(Occupational, specific
Environmental situations)

Some patients required a
total after care program from
the clinic for the best
results...and I included IVNT
for 4 weeks (8-10#) in the
package



WHY IVNT
BEFORE/AFTER AESTHETIC
PROCEDURES?

Most Dermatologic/Plastic Procedures (skin

Laser, facial lifting, filler injection, etc. ) lead
(XO)




Most Patients have a downtime
after their procedure.

They frequently visit during this
period and ask what more they
can do to let the

go
away soon.

IVNT can be a helpful action
when Complaints are associated
with the
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REFERENCES?

« IN AN WOUND HEALING ASPECT...

[The Institute For Functional Medicine 2010]; Nutrient Deficiency Signs and Symptoms



The Key nutrients

For Wound Healing & Collagen
Synthesis by IVNT

Zinc 10mL(10mg)
ATP 20mg-40mg
Vitamin C 10g-20qg



Role ofC Adenosine
Triphosphate in Human Skin

Journal of

Cutaneous Medicine

Aton M. Holzer and Richard D. Granstein

Abstract

Background: The nucleotide adenosine triphosphate (ATP) has long been known to
drive and participate in countless intracellular processes. Extracellular ATP and its

and Surgery

metabolite adenosine have also been shown to exert a variety of effects on nearly every

cell type in human skin. Knowledge of the sources and effects of extracellular ATP in
human skin may help shape new therapies for skin injury, inflammation, and numerous
other cutaneous disorders.

Objective: The objective of this review is to introduce the reader to current knowledge
regarding the sources and effects of extracellular ATP in human skin and to outline areas
in which further research s necessary to clarify the nature and mechanism of these
effects.

Conclusion: L

melanmyte proliferation and apupmsls and a complex role in Lanqerhans cell-directed
adaptive immunity.

Sommaire

<Copyright@ Daehan New Pharm>

Incorporating Medical and Surgical Dermatology

DOL 10.1007/510227-004-0125-5
J Cutan Med Surg 2004; 90-96

ILL:136943490

1 ofojelsis 209229

ATP
IVINT-wise




ENHANCING HEALING
BY DIREC TRACELLULAR ATP DELIVERY

Background

A new intracellular adenosine triphosphate (ATP) delivery technique has been developed and was
tested for skin wound care.

Methods

Eleven pairs of adult nude mice were used. ATP-vesicles were applied in 11 mice and another 11
mice were treated with lipid vesicles only.

Results

The group treated with ATP-encapsulated fusogenic small unilamellar lipid vesicles healed faster
than the group treated with only lipid vesicles. Histologic study indicated a better developed
granular tissue and reepithelialization in the study group, and wound tissue vascular endothelial
growth factor (VEGF) expressions were also higher in this group.

Conclusions
This intracellular ATP delivery system may provide a new hope for wound healing as well as the

treatment of medical conditions where ischemia is involved. "’I: i DI ICIE I s""

Benjamin Chiang, M.D.,! Eric Essick, M.S.,2 William Ehringer, Ph.D.,2 Sidney Mi.rphree, M. AI Anne YN‘In! L! ETIC
B.S.,! and Sufan Chnenr M.D.1* P T H Y BY

ADDING OTHER
<Copyright@ Daehan New Pharm> KEY NUTRIENTS




Basic Protocol

5%DW 100ml
Zinc (10ml)

Vitamin C 10g

Mix in 30ml
syringe

Shoot in Slowly




Integrative Functional Medicine Tests

It can be a good guidance for
specialized IVNT Protocols

Defects in Mitochondrial
Energy Production Pathway
can be found in many patients

B-complex vitamin markers
will also give a good tool for
inducing consistent anti-
oxidant care for the patient




wake an IVNT ordering chart

[ [ [t | | ot | | | | o | |
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I

It will be easier to keep the records & to look up to multiple IVNT orders from
the past in a page




Easy PNT 25 Fs gs 21 &
=Y A% oto| =4t HIEFR! | OJUE (ol R | 2E | gist| HY | B

Sterile Water 100ml Laennec(ZE%} ofo| =4 7| EDH o 0 0] 0 O |Z17|S74 M, OLET| HAM, A4 THM, gig ZHE?| S4 24
Sterile Water 500m| S| A| D22 AT, 2R0|ALA|AE| Q1) o} 0 0 0 |zgyz7|, 2Ea2s) oH|, 7H7|SM
0.9% 2|4 @2 110ml X4 2 2l(Apo-choline) Hee|, &5, =2 7|& 74, PCC
0.9% M2|A @@= 250ml | XM 7} 2 El(L-Carnitine) (o} 0 K|HFCH A, AlZE H|BH D|E2E2|0F K|EHa ME
5% I & & 110ml Oj| 7} 1 21(0pA 3 2 HIAY o} 0 0 O |&rel shupo|ay A, S| AE DI
5% I & & 250ml == MEebol (Vit BL) o} 0 O | 2 Y2 B2, 7|HEE, & 25 =7

XM H|EFR (Vit BS) o} 0 0 |3Els & Ay~

0| 7HH| EFAl A (Vit B6) o] o} O |&5 433, 2=23A 98 =¥

X| M| H|EF O] (Vit B12) o 0 s =¥

o7& (109% MgS04) 0 0 0 0 |30071x| 4o =m4, Sl FE

2l OFMIE AlAH QI (NAC) O o o O |7l ), HEEEH A

K| W HA(obH) 0 0 0 0 HEYS, 475, M8 57

XM Egj o] A(F2], 0t H LA E) o o] o OUE EE H=27)s E534

H|EtBI D3(chalecalciferol) 0] (0] 0 L&, 2244 £ &2, oYy, gt

K| M ELX| 2(2 FELKI2) 0 0 0 O |mzleHz, ggHz ol MAES K=

K| W K|S E 4R E 4 o] 0 o) O |uigh SaEd MNAEES

It will be easier to keep the records & to look up to multiple IVNT orders from
the past



If the patient is interesied
In
Antioxidant care(=Well-aging care)

levels
@(s of IVNT (8-@)
al Supplemets

This is followed by the RIORDAN CLINIC’s Recommendation

If the patient can't keep visiting 8-10 times a month just for IVNT,
10# IVNT Package ticketing

Combined with Laser or any Facial Treatment will make it easier
for the patient... and of course , the Doctor, too ©

671 210 Mg, vit D, Cortisol, DHEA-S, 20| |2 AAL & ->X|E2SECH Ol x| 18
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P-Hydroxyphenyllactate is a marker for cellular mitosis.
While a small amount of production is normal, reflecting
metabolic cell turnover, excessive production can
indicate injury or possibly tumorigenesis.

7
.zr

" i
#

e
Oxidative Damage and Antioxidant Markers

(Vitamin C and other antioxidants)
F 4

F 1.09

28 p-Hydroxyphenyllactate 0.62
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E =%

29 B-Hydroxy-2-deoxyguanosine #% 60 H + l 1 : ey . ==7.6

%
L \
!

N\
8-Hydroxy-2-deoxyguanosine (8-OHDG) results from free radical
damage to DNA. Levels correlate with the rate of DNA damage and
repair. It has been used to estimate the DNA damage after exposure
to cancer-causing agents, such as tobacco smoke, asbestos fibers,
heavy metals, and polycyclic aromatic hydrocarbons. It is a biomarker
for the oxidative DNA damage but also as a risk factor for many

diseases including cancer.



ﬂ:DMPDUNDS OF BACTERIAL OR YEAST/FUNGAL ORIGIN

Bacterial - general

36 Benzoate <pL* -} 1 I . <= 275
586
37 Hippurate 933 - - - - - - <=1,102
.08
38 Phenylacetate <DL — 1 - - =<=0.29
0.4
39 Phenylpropionate <0L~ =t | } - ==04
1.1
40 p-Hydroxybenzoate 01 : * ; . | . =29
23
41 p-Hydroxyphenylacetate =200 - f - : : -~ <= 40
i7
42 Indican 19 - > : : : : 4 <==120
0.85
43 Tricarballylate 0.41 4 H : . 4 . 4 <=1.55
L. acidophilus / general bacterial
21
44 D-Lactate 0.3 = 1 } t 1 1 <=6.5
Clostridial species
0.1z
45 3,4-Dihydroxyphenylpropionate <pL* - | i | - ==012
Yeast / Fungal
32
46 D-Arabinitol 39 % 4 ] + - 1 <= 59




TABLE 6-1. Summary of Organic Adds in Urine

karme Paten tal Intersen ton M takwalic Fath way
Fatity Add Cwidation Adipate H L<arniting, 250 mg TID; B2, 100 mg ED;

Suberate H BS, 500 mg BID; Chaline, 100 mg TIC; Fatty acid oxidation

Ethyrmalonate H C, 1000 mg TGy Cali 1, 150 mglday
iz oy cabygdriat e Mt cady ol m Pyruvate H Eecomplex, 1 capsule TIC Aerobicfanaerobic erergy

By, 100mg TD; Lipoic acid, 100 mg TID production

[ H Coenzme Cha, 50 mg TID

M ydromphiutrate H Chromium picolirate, 200 mcg BID Glucoss wtilization
Erergy Prodedion Citrate H Arginine, 1-3 gmy day ™y
(Citric Acid Cyole) L Aapertic acid, 500 mg

ck-Aconitate H Lipoate, 25 mg/kgiday

lsocitrate H Kagresium, 400 mg Marganese, 20 mg Citdc Acid Cycle

- Ketoglutarate L - KD, 300 g ; Arginine, 1000 mg; Glutamine, 1-59 # | germediates

H B-complex, 1 TID; Lipok acd 100 mg
Succirate L lspleucine, 1000 mg TID; Valire, 1000 mg TID
H hagnesium, S00mg Col 10, 50 mg TID

Furmarate L Tyrosine, 1000 mg B Phenyalanine. 500 mg EID r

Fd alate H By, 100mg NG

Hydmyrmethyl glutarai HiL Coli1d, 50 mg TIG Col 10 synthesis
A Complex Wtomin Morkers - K et cisowalerate H

e-Ketpisocapmate H B-complex, 1 capsule TID + 100 mg lipoic acid Amine acid catabolism

- Ketoefie ety wale rabe H

Xanthurenate H Bg, 100mg Tryptophan cat bolism

fiHydroeyisowal erate H Biotin 5 mg BID; Magresium, 100 mg BIG Isoleucire catabolism
Methylotion Cofocton Metipima onake H B1 2 1000 meg TID Valire catabolism

Fomimiroglutamate H Fdic Acid, 1000 mcg Histidine catabalim
v idative Domage and p-Hydrosyphenyllactate H tamin C up to 100 mgikg Praaxidant and carcinagen
Antion dos BdHydrogy-2" decwyguanosire H Anticxidants, esp. Vit. C & polypheuds DM A oxidative damage



TABLE 6-1. Cont.

D tow Wficotion fndicoion

MNewotron smitter Mdoboflsm

Dysbhmis Mok ers
iProdwct s of Abnormal
Gt Micmofora)

2ddethylhipprste
Cimtate

Glucamte

- Hydroxytit yrat e
Pyaglutamate
sulfate

Varilmandelate

Homawanill sk
SHydromindolea cetate
Kynurenate
Quinadinate

Eenmate

Hippurate

Phenylacetaie
Frenypmpionate
p-Cresol

P Fydraxgte e oste
p-Hydroxyphenylacetate
Tricarallyate

Indican

D-Lactate

Dibiydraxyphemyipropionate

D-dArabinitol

Iz

IIT

L'H

L'H
L/H

IIIXTIIXIIIXITII

Aoidance of xdene; Gheine, 2-5 g/day
drginine, 1-3 gm/day; o-=EG, 300 mg TID;
Aspartic acid, 500 mg BID; Magresum, 300 mg
Glydne, GEH, MAC, 5005000 mg/day

MAC, 1000 mg; Glutathiore, 2-5 g/day

MAC, 1000 mg, Glutathiones, 300 mg

Tawrine, 500 mg B D; Glukathions, 300 mg

Tyrogine, 1000 mg B CTID, between meals
Contraindicrted for patients taking MAQ inhibitorn

SHMydmxptryptophan, 100 mg TID
Bé, 100mg Mg 300 mg
Magnesurm, 300 mg

(Gheine. 1 gm + Pantotherate, 100 mg) - TID

These compowunds reflect intestiral osergrowth,

usually accompanied by migobial lwperpermeability,

Glutamine, 10-20 grm daly and fres-farm amina
acids tonormalize gut permeahility,

Diges fwe dds (betaine, sreypmes, bile)

Take appropriate deps to ersure favorable

gut microflora population

Hepatic conjugation

Ammonia clearance,

Pyrimidine syrithesis

Detox, Fver erepmme inductian
Glutathiors demard

Renal aming acid mcovery-
Detox and anticasidant functions

Epineplrine, Morepineptrine
catabiolism

GO catmbolism

Semtonin catabolism

Kvnurenin pathaay
Semtonin catabdism

Hepatic Phase || conjugation

Bacteril

Mumemnus interf ererces in eremgy
pathaays and cellulr mntml
rmschaniaTs

Yeast



STAGE |

STAGE Nl

STAGE Il

ngstlnn

FATS CARBOHYDRATES PROTEINS
and
Assimilation
Fatty Ackds, Glycarol Glucose & Other sugars Amino Aclds
Cholesternl l ‘/’
Esto Acids
Pyruvate = Lactate
— L
Intermediary Acetyl CoA
Metabolism /L\
(Aspartate ) » Oxaloacetate Citrate
Citric Acid Cycle %
cis-Aconitate
Glu
Malate His
T I|| Isocitrate Arg
T}lr . Pro
. — % Fumarate ,III cin

Electron Transport
and

Oxldative
Phosphorylation

-q o-ketoglstarote
s\ |
Sarccimyl-
|l
MADH ]
|
Deh:.-'Mdﬁr'n:El;H:-nasE
|

BZ, B3, B5, Lipoote
Cod

—— ADP s Py

—= ATF  Energy for muscle and
nerve function and for

building new tissue



Table 6-6. Organic Acids Markers of Phase Il Detoxification

Phase Il Conjugate Urinary Marker Compounds

Mercaptan, (glutathione) a-Hydroxybutyrate, Pyroglutamate, Sulfate
Methyl Methylmalonate, FIGLU

Sulfate Sulfate

Glycine Benzoate

Glucuronide Glucarate




FIGURE 6-18. Dysbiosis Markers Amino acids and sugars that are not assimilated can
be used by gut microbes for growth. The specific compounds that are formed depend on
the starting material and the species of organism present. In additon to bacterial formation

from phenylalanine, dietary intake of benzoate may add to urinary levels of benzoate and
hippurate. The other compounds are of microbial origin.

COMPOUND APPEARING
IN URINE [ Actions ]

BENZOATE & HIPPURATE oo
(Antibiotics)

Phenylalanine wEH‘I’ LACETATE _
/ PHENYLPROPIOMNATE Glutamine

Tyrosine -CRESOL Lactobacillii and
Bacteria & %’H?DHGITBEHIGATE other Pre-biotics
Giardia p-HYDROXYPHENYLACETATE
""‘-------....__l_.i Fiber, FOS, and
TRICARBALLYLATE other Pro-biotics

5. boulardii

Clostridia Sp. DIHYDROXYPHENYLPROPIOMATE

B-KETOGLUTARATE Antifungals
Sugars \l ?Eﬂ'f't & ‘ _"j D-ARABINITOL  antifermentive diet
ungi




Conditionally Essential

Conditionally Essential Amino Acids
i 48 G
10 Arginine a5 5 4 IL g I ! a7 -114
: 3 T3
11 Taurine 25 L s { | } } 4 26 - 100
. 162 348
12 Glycine 304 : I : - 2 i 136 - 430
13 Serine &7 ; 4 ; o : : 3 : 57 - 133

* Arginine and taurine are both important for vascular health.

» Arginine plays an important role in cell division, the healing of wounds,
removing ammonia from the body, immune function, and the release
of hormones.

* Taurine is conjugated to form the bile salts. Taurine levels are lower in vegans.
Taurine synthesis occurs in the pancreas.

*  Glycine and serine are important in detoxification. Glycine is biosynthesized
from threonine, and interconverts with serine. Serine plays an important role
in the catalytic function of many enzymes. It has been shown to occur in the
active sites of chymotrypsin, and trypsin.



0011 Amino Acid Analysis - 20 Plasma Methodology: High Pressure Lic Functional Cate gor ies

Percentile Ranking by Quintile ‘
Results ! 1,st! 2:1d! 31rd | 4,“-' ! 5.”1 ! I”ClUde:

L
umol/L 20% 40% B0 BO%

Ranges are for ages 13 and over

Funtional Categories
Vascular Function
48 o5
ini } +—1 } } 1 t W
14 Arginine 55 - ?_,I bl Va SCU Ia I
1% Taurine 23 L - f f f } —t
Neurotransmitters and Precursors
; 43 : — ; . e ' * -
16 Phenylaianine 50 = s—— <« Neurotransmitters
17 Tyrosine 44 t } = 'r 'r t
18 Tryptaphan 47 - 4 } } 1 t 3 i and prECU rSDrS
20 o5
18 Glutamic Agid 449 i f . 'r t i |
N ra
20 Taurina 25 L — t } } .L 4

< Sulfur amino acids

Sulfur Amino Acids (Glutathione - related)
16 2
21 Methioning 18 = +
31 T3
22 Taurina 25 L i i } } } }

*

L
-
-
e




Carbohydrate Metabolism
(B1, B3, Cr, Lipoic Acid, CoQ10)
4.2
4 Pyruvate 2.3 -+ 11 i *—4 I } ==7.1
14
5 L-Lactate 5 i T i : : i 3-47
2.7
& B-Hydroxybutyrate =DL" -k 4 F + 1 4 == 8.7
Glucose
If Pyruvate is elevated consider: \

5 . Alani P e . Lactat
B-vitamin - B1 and B5 e ”W“f\ S
LlleE aCId [ M'ltuchru:;l\riai Membrane j

c N,
Undereating X
Pyruvate

If Lactate is elevated consider:

CoQ10 ]
Biotin o
LipDiC acid Acetyl-CoA

Excess alcohol intake L
Pyruvate Dehydrogenase Complex

Pantothenic Acid (Bs)

A

CO; CH:  CoA

S B
; ®) Lipoic Acid 1 Fl(avzi}n
| Thiamin pyrophosphate

|
l 5 . adenine (Bs)
| Raur$ I | dinucleotide Nicotinamide
i I \C S HS adenine
# dinucleotide
! N /"—__"\ FAD 1\
| '\l \
I FADH,
|

| Pyruvate /—\ m » Acetyl-CoA

L [ Eq J Ea [ g |




B-Complex (B1, BS, B2, B3)

_E-hCnmplex Vitamin Markers Results
(B1, B2, B3, BS, BG, Biotin) ug/mg creatinine
0.37
15 a-Ketoisovalerate <pDL" = i} - - - == (.69
.45
16 a-Ketoisocaproate 0.05 41 H e t t t - <= (.71
0.31
17 a-Keto{fi-Methylvalerate =<pDL* 4 | | s 1 <= (.86

Valine ———» o-Ketoisovalerate
Leucine ——— 0-Ketoisocaproate
Isoleucine ———— «-Keto-f-Methylvalerate

Thiamin (B;)
Riboflavin (B,)
Niacin (B;)
Lipoate

Pantothenate
- ull

A
- l--Ih"v._ ('

yy
I BCKA Dehydrogenase
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