* Application for [VNT
«“U|Z2eQ”

«Hiojg Ay g

*“O2[7t o "

*"C}2| 7k M Q" Muscle cramp

Intravenous Nutritional Therapy(IVNT)

+HEH SO, o it S5 0] 8310] EAL2 X
YO Nza s U

History of Myers’ Cocktail

+ John Myers— physician from Baltimore

* Myers £1959F 2E 255 SUIVNT IS8
-IVIIE J20 (et Ol 2B S0/U RS E SIIN &8,

* Myers & 10-mL FAIE AH5t01 slow IV push

+ TS RIS Alan R. GabyJt MyersJt 198418 AH 01201 O S RES ELHA 2SO
20l

g,

The Myers’ Cocktail

+ Magnesium chloride hexahydrate (20%) Sml

Calcium gluconate (10%) 3ml
Hydroxocobalamin (1,000 meg/ml) Iml
Pyridoxine hydrochloride (100 mg/ml) Iml
Dexpanthenol (250 mg/ml) Iml
B-complex 100% Iml
Vitamin C (500 mg/ml) Sml
Sterile Water 20ml
Rl 37ml

* B-complex 100*

Thiamine HCl, Niacinamide 22} 100mg
Riboflavin, Pyridoxine HCI, Panthenol 22 Img
Benxyl Alcolhol 2%

The Myers’ Cocktail: biochemical pathways
affected

*Kreb's cycle

+ Detoxification pathways

* Metylation pathways

+ Oxidative stress

+ Oxidation phosphorylation




20191 LHSAYHLSE

5] ZAISCHE]

Modified Myers' cocktail
I N 5 0 )

Ut 420 weekly

3y 3 3 i 1 1 1 10 8 3times over4 days.
12 Ry 15 - 25 714

usE 5 4 1 2 1 1 16 8 Once, % £ 010 23t

1z 4 2 1 1 1 1 6 8 Weekly > twice monthly

48388 4 25 i i il 1 6 8 Weekly - twice monthly
> monthly

S8 5 X 1 1 il 3 X 8 Weekly > twice monthly
> monthly

gaus 5 i 1 1 il il X 8 Weekly, Mineral add

87129 34 152 20 8 day

L] by 3 X 1 1 1 1 12 8 day

Narocotic 5 25 il 1 il 1 16 g day

withdrawl

HYEER| 3 115 1 1 i i 1w 8 daily

2SS B 5 25 il 1 1 1 16 8 Once or twice weekly

YYoIs8ys 4 2 1 1 il 1 6 8 Once or twice weekly

Alan R. Gaby Alter Med Rev 2002;7(5): 389-403

IWNT 35

* Myer's cocktail - Fatigue, Adrenal Exhaustion, Pain

+ IV High dose Vitamin C - Infection, Allergy, Cancer, FM/CFS
« IV magnesium - CFS, Asthma, CAD, Pain, Spasm, IBD,

+ IV Glutathione - Allergy, Memory loss, Detox

+ IV Lipoic acid -

+ IV or SQ Laennec®

* IV selenium

+ IV Amino acid, arginine

« [V camitine

* IV chelation - Heavy metals, CAD, pain

Rationale for IV therapy
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Theoretical Basis for [VNT

* Cgo G420 422H 2a7 e, Ol %49 SZ0f 2t Chact
of; BIEFD C o] Hto[2{A Fak 10-15 mg/dl E5 SE A LIEHLI=E,
Olz 478UME E7Hs0tnl, FUFMUM 753,
5| AEFDl 21t 88mg/dL in vitro

0045 0122 ER1 7|1 8K BE289 02
SHYAY P 52 71N HA Y 24 RN RIS LEYT| L.
478 01a2 882 23k ¥F 55 450 o, IV EFA 234 57t ks

Predicted plasma vitamin C concentrations in healthy persons after
oral (top) or intravenous (IV) (bottom) administration of vitamin C

Oral, 200mg/day 1.2mg/dL
Oral, 2500mg/day 1.5mg/dL

H Oral, highest 93mg/dL
'S S T R S concentration
: IV 50g/day 80mg/dL

Ann Intern Med. 2004140:533-537.

Administration

Window of opportunity on ailing cells
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Common Applications of IVNT

+ Th# 0192 HUKOZ HZeX) Yt Lils B
L AN AEYAZ OB TZE Fat HYTE 532
+ Fibromyalgia

+ Asthma

* Migraines

* Acute muscle spasm

+ Chemical toxicity secondary to any exposure to chemicals

* Allergic diseases

+ Acute viral diseases

* Urticaria including Acne

» Cancer

ZO|AF8t
IVNT 9| At
3% osmolarity SX; H4A &Y osmolarity 275-308 mOsm

+ Calcium gluconate --- digoxin At&A| 37|, HEY o4, 248 4l HAIHZ ALS A O1E
* OHE2 2 o0l 2% B2 OFE 240 B2t

il s B
L
NaHCO3 - Selenium, B12, Folate, Calcium gluconate
Vit C-B12

Lipoic acid - Minerals
* X% 22 - lipoic acid
LIS T
« H|E}OI B2 27| A0 2 HAE|0f IM ME

+ Glutathione, Lipoic acid, Selenium %! OF0| ' At H &= IVNT(H|EFRI C)2+ £2[50] HF

0I5 Kot Iz S8

« TMA % Na/Mg < 4.0:1
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* Gulucolin@ /Kyominotin® 2 ample + Pantothenic acid 500mg

Glycyrhizinate 53ng + Thiamine 100mg
E:chinfe 4?2297 + Pyridoxin 100mg
ysteine 15.37ng * VitC 10g

+ Magnesium + Bivon 8 ccNaHCO,
Mg 2000 mg

+ Beecomhexa 1ample + Glutathione
Nicotinamide 40mg + Selenium
B110mg inin oo
B12 10 + Lipoic acid
B2547mg + B121000ug
B6 5mg + Amino acid, arginine

Dexpanthenol 5.17mg

* MgCl

+ Pantothenic acid (B5)
+ Pyridoxine(B6)

* Vitamin C

+ Bivon

+ B-complex

* B1

+ Glycyrrhizic acid

+ Reduced Glutathione
+ Selenium,0.9% N/S 100 ml
+ Arginine

B TIZ Al IVNT

10 cc(2.0g)

2 cc (500mg)
2 cc (50mg)

20 cc(10g)
8cc

1 ample

100 mg
2ample

10 co(600mg): (2 IV, E20 TetA
05-1ample: 2 IV
109 OV

Vitamin C

* | oxidative stress upon the mitochondria

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

* Supports adrenal gland function

* Coenzyme for the conversion of L-dopa to NE: an important part of
the physiologic stress response
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Intravenous Vit C in the treatment of allergies

start of therapy end of therapy
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Intravenous Vit C in the treatment of allergies
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Intravenous vitamin C in the supportive care of cancer
patients: a review and rational approach

150 5 375 30 »
250 10 440 30-60 e
350 15 469 30-60 Fal s
500 2 40 60-90 i
500 b 540 60-120 ’

20
Doseof VC (g)

Curr Oncol. 2018 Apr;25(2):139-148

Intravenous Vitamin C in the treatment of shingles:
Results of a multicenter prospective cohort study

Previous Ascorbicacid
Efficacy rating
n % n %
Good efficacy 4 318 3 21
Moderate efficacy ornoeffect B 611 3 19
Total 31 1000 3 1000

Fisher's exact test previous medication vs. ascorbic acid P<0.0001

Vitamin C intravenously (7.5 g/50 ml, 2-4 times/week) for approximately 2 weeks in addition to
standard treatment
Beneficial effects on herpes zoster-associated pain, dermatologic findings and accompanying
common complaints such as general fatigue and impaired concentration
The risk of developing PHN was reduced.

Med Sci Monit, 2012; 18(4): CR215-224

The role of B-vitamins in mitochondrial energy production
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Thiamine and fatigue in inflammatory bowel diseases:
an open-label pilot study

Taste 1. TiamINg, TP aND CFS Scores Berore Tasee 3. TriamiNg, TPP ano CFS Scores

THE THERAPY AFTER THE THERAPY
Thiamine, PP, Thianive, no., ~ TPP,
Uleerative C. n0. 2,1-43pgrll no.>49pgrl CFS scores  Uleeative C. 2,1-43ugrll  n.> 49/l CFS scores
Patient Patient
126 71 % 1 06 1376 0
i 86 76 9 s 6.0 1180 0
3 66 9 uo3 344 1155 0
4 105 140 04 1771 1801 5
5 39 74 17 5 232 129 0
6 78 954 13 6 56.7 1410 0
7 128 785 9 7 78 1564 3
8 1205 917 13 8 1817 161.58 0
Taste 2. Triavig, TPP axb CFS Scores Berore Tasi 4. THIAMINETPP AxD CFS ScoREs
THE THERAPY AFTER THE THERAPY

Thiamine, TPP, CFs Thiamine 7P,
Cron'sD.  no.2143ugrl  no.>49ugl  sores Crohw's D, no, 21-43ugrl ma>49ugrl CFS scores

atient Patient

P
1 2064 1190 8§ 1 875 137.0 0
2 136 100.22 7 2 1182 180.0 0
3 126 71 1B 3 5.7 141.0 0
4 1205 917 9 4 20 1326 0

J Altern Complement Med. 4 Feb 2013.

High dose thiamine improves fatigue in multiple sclerosis

Patint Thiamine (nv. 2143 pgll)* TP (. >49 kgll)* S scores
Before Alter Before After Before After

1= 70 84 9.0 ] ] 15

i 66 Bl %2 651 ki 18

3% 63 108 508 194 £l 1

o ] 19 8 780 51 E

5% 1n4 184 85 1017 61 E]

6 82 14 n9 01 9 0

i 92 18 52 . 55 55

[ 84 364 1054 m £} u

9 13 27 Bl 78 Q 1

1< 108 14149 %4 %7 blj 7

" 59 6 %2 60 6 ]

” 80 24 12 a1 0 15

13 94 130 1065 a8 55 u

" 61 28 Bl 135 [ @0

150 ns 20 781 126 El) 15
aerogessD 8739 1213:3466 842253 7632296 154120 2692138
P values by paied ¢ est (two-aied) 0u 0 <0.0000001

*Nomal values derved fom Lee et al”
TPP, i pyrphosphate; FS,the Faigue Seveity Scale 2, parentea adinstetion (he emining patints were tedted cal); b boo test 2 days after th infectio; ¢ blood
test 2 afer the inecton; , fasting lod tst inthe moming; ¢ blood st 4 e the inake of th st daly dose; v, noml value

Costantini A, et al. BMJ Case Rep 2013

High-dose thiamine improves the symptoms
of fibromyalgia

Patient’s characteristics

Laboratory examinations, FSS, VNS Patient1 Patient2 Patient3

Thiaminebefore therapy (v 2143 pgl) 102pg1 Sdpgl 95 gl Patient 1: Pregabalin, duloxetine, indomethacin.
Thiamine aftr therapy 4335g 1070pg1 40ugl Patient 2: Amitriptyline, indomethacin

T —— %66pl 1061ugl %62ugl Patient 3: Duloxetine, indomethacin,
——— 1603551 165t 265t hydroxychloroguine sulfate.

FSS befre therapy 9 6 6

FSS aftr therapy i »

NS befor therapy 10 6 5

VNS afer therapy 2 3 2

FSS, Fatigue Severity Scale; v, ormal value; TPP, tiamine pyrophosphate; VNS, Visual Numerie Scale

Costantini A, et al. BM) Case Rep

B-complex

+ Required for ATP production in glycolysis, TCA cycle and the electron
transport chain

+ Folic acid deficiency
+ 2 subclinical or clinical macrocytic anemia & fatigue

* Riboflavin (B,)
* | neuromuscular irritability(cramping/spasm) often accompanying CFS
* helpful for fatigue as it is required for production of the FADH molecule
and energy production
* 1 mitochondrial function by t FADH production

* Vit Bs
* required for adrenal hormone, metabolism of fatty acids, protein and CHO

Hoffman et o Sports Medicine - Open (2017) 314
DOI10.1186/540798-017-00814.

A Placebo-Controlled Trial of Riboflavin for &
Enhancement of Ultramarathon Recovery

Martin D. Hoffman o 0, Kistin J, Stuempfle” a lassid

Sports Medicine - Open

Mak

Abstract

Background:

)

vin reduces muscle pa uing and after com

Results: For the 32 (18in the riboflavin group, 14in the placebo group) race finkhers completing the study, muscle
pain and soreness ratings during and immediately after the race were found to be significantly lower (p=.043) for the

riboflavin group. Analysis of the 400-m run times also showed significantly faster (p < 05) times for the iboflavin group

Than the placebo group at post-race days 3 and 5. Both groups showed that muscle pain and soreness had returned

0 pre-face Tevels by 5 days after the face and that 400-m run times had retumed to pre-face performance levels by
10 days after the race.
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Therapeutic effects of oral NADH on the symptoms of

patients with chronic fatigue syndrome Effects of Pantothenic Acid Supplementation on Adrenal Steroid Secretion

from Male Rats

Linda M Forsyth, MD*; Harry G Preuss, MD{; Ana L MacDowell, MD*; Leonard Chiazze, Jr, ScDT} . ¢ [LE  AMA ab Al bpate JAK A A
George D Bikneyer, MD, PADS,and Joseph A Bellanti MD* Sukm]}a]«korl\vfnm .Tﬂhu'\a“\hAM\\IVOTO. Afuka ]T:E:SHL Katsuhiro NAKAMURA,
Isao Azumano,” Gen WATANABE,"” and Kazuyoshi Taya*

* Department of Basic Veterinary Science, The United School of Veterinary Sciences, Gifu University; Gifu S01-1193,
Japan: * Laboratory of Veterinary Physiology, Department of Veterinary Medicine, Faculty of Agriculture, Tokyo University
j0 183-8509, Japan: and ¢ Daiichi Fine Chemical Co.; Tokyo 103-0023, Japan.

pted February 8, 2008; published online March 10, 2008

Background: Chronic fatigue syndrome (CFS) is a disorder of unknown etiology, consisting of prolonged,
debilitating fatigue, and a multitude of symptoms icluding neurocognitive dysfunction, flu-like symptoms, myalgia,
weakness, arthralgia, low-grade fever, sore throat, headache, sleep disturbances, and swelling and tendemess of lymph of Agriculture and Technology
nodes. No effective treatment for CFS is known Received September 19, 2007;

gg).:::dam;\&nm ,:f ‘:: ‘;n.ﬂc\v:];(nq:\;}hu::; 'ﬁfgm:g]:mr;:m : ?mn:mmlim The effects of pantothenic acid-supplementation on the adrenal secretion of corticosterone and progesterone
placebocontolled crossover sy i patiens with CFS, Nicoiamide adeine dinncleoide s kuowa f tigge in male rats were investigated using an in vitro cell culture system. Male rats at 21d of age were given 0.03%

energy production through ATP generation which may form the basis of ifs potential effects pantothenic acid in their drinking water for 9 weeks. After 9 weeks of treatment, the animals were decapi
and adrenal cells were cultured in the absence or presence of rat adrenocorticotropic hormone (ACTH: 107" to
Control and Prevention rieri f (;75 107" and/or ovine prolactin (oPRL: 10 to 10 for 4. Adrenal cells in pantothenic acid-treated rats ex-

hibited higher basal levels of corticosterone and proge: control rats. The response of ACTH and/or

, then the % nat b PRL on corticosterone and progesterone release was higher in the pantothenic acid-treated rats than in the con-
the m dﬂlg i Wﬁhlﬂ ﬂ].IS (‘0]]0[1 Of % pﬂtl?mS. m trol rats. In addition, PRL increased the stimulatory effect of ACTH-induced corticosterone secretion in both
(31%) responded fvoraby to NADH in conras o 2 of 26 (8%) to placebo. Based upon these encouragngresus we normal and pantothenic aid-teated ats. These results learly d that pantothenic acid supp
- v tation stimulates the ability of adrenal cells in male rats to secrete corti and prog Additionally
have dectded to conduct an Opeﬂ-].abel Stlld\ mna la]'ger cohort ofpah?ﬂts. these results also showed that pantothenic acid supplementation induced adrenal hyperresponsiveness tol ACTH
stimulation, and PRL further stimulated adrenal sensitivity to ACTH.
Conclusion: Collectivel, the reslts oftis pilot sty indicate that NADH may be a valuable adjunctive therapy in - . soserone: paofbeti
e managementofthe chronie ftigue syodrome and tggestthat frter clinical il be performed 0 establshis Key words - adrealgland;corticocron; panothenic aid ot
efficacy in this clinically perplexing disorder.

Biol Pharm Bull. 2008 Jun;31(6):1205-8.

Ann Allergy Asthma Immunol 1999;82:185- 191
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+ Coenzyme for Mg and synergist of Mg

Corticosterone
(ng/5x10* cells/4 h)
2

* Required coenzyme for hundreds of metabolic reactions
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* Improve tingling, pain, weakness & numbness

Progesterone
(ng/5x10* cells/4 h)
23
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Fig. 1. Effects of ACTH (10" to 10" on Release of Corticosterone
(A) and Progesterone (B) in Primary Adrenal Cultured Cells from Adult
Male Rats Treated with 0 (control) or 0.03% Pantothenic Acid

Biol Pharm Bull. 2008 Jun;31(6):1205-8.

The interlinked folate and methionine cycles Vit B12

Endothelial, i
NiticOxide ynthesis neurotransmittersynthesis

+ In Fatigue pts,

o - impaired transport of vit B;, across the BBB,

i

] L 2  9C10% ‘
( l\u - - accelerated breakdown of vit By, in the brain
Sahage Pathway ,,_‘,,,'5/\
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Magnesium

* Major role in reactions involving ATP, DNA & RNA
+ Many enzymes (over 400) require Mg
* Required for the shuttling of potassium intracellularly

+ Often deficient in fibromyalgia - 45%
+ low at sites of tenderness in pts with fibromyalgia

+ In balance with Ca - between 2:1 and 1:2
+ good to reduce intracellular Ca & abnormal calcification

Arthritis Rheum 199437:790-793

Magnesium Status in Patients with Chronic
Fatigue

+ Chronic fatigue lasting for at least one month

+ 20% retention was taken as the cut-off value to diagnose a
deficiency in body Mg stores

*47% of the cases were classified as being Mg deficient

Joumnal of the American College of Nutrition, Vol. 19, No. 3, 374-382 (2000)

Double-blind, multicenter trial comparing acetyl I-carnitine with
placebo in the treatment of fibromyalgia patients

0Placsbo
‘ uLAC

Clin Exp Rheumatol. 2007
Mar-Apr;25(2)182-8.

Meanchanges
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LAC

i“‘ *
—'
—

0 Placebo

19

O Placebo
e

LAC

100 -
IRERERER] %

+ 2 capsules/day of 500 mg LAC or placebo plus one intramuscular (im.)
injection of either 500 mg LAC or placebo for 2 weeks.
+ During the following 8 weeks the patients took 3 capsules daily

Glutathione

* Synthesized from amino acids
- L-cysteine, L-glutamate, and glycine

+ Sulfhydryl group of cysteine is a proton donor and is responsible for its
biological activity

* Protects cells from ROS, free radicals and peroxides

containina either 500 ma LAC or placebo

Glutathione for fatigue

* Major endogenous antioxidant produced by cells.
* Maintains reduced state of other antioxidants
- Vitamin C& E
+ Detoxifies many xenobiotics
* Maintains numerous metaholic and biochemical
reactions
- DNA synthesis and repair
- Protein synthesis
- Prostaglandin synthesis
- Amino acid transport
- Enzyme activation

The effect of glutathione on PGC-1a (A), AMPK (B) and mtDNA
(C) levels in skeletal muscle in sedentary mice

A o —— Psychological examination after exercise
—
Placebo  Glutathione
POMS test
Vigoractivty 345228 588232¢
ool Giutathione. Fatigue-inertia 51.0=28 45.1=27*
8
= 4 " 07 47
s — ) VS 60207 47:08
. —
. .
Values are provided as mean = SE. *p <0.03 vs. placebo.
POMS, Profile of Mood State; VAS, visual analogue scale.
o

Control Gutathione Conrol Gltathione

o (A), AMPK (B) 0d DN E *9<005

J Int Soc Sports Nutr. 2015; 12: 7.
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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

Glycyrrhizic acid

* Supports the adrenal gland

+ 1 cortisol availability

Arzneimittelforschung 1979,2994):647-649
Clin Sci(Colch)2002:102:203-211

« Effects of glucocorticoids & mineralocorticoids by slowing the rate of their
catabolism

Endocrinol Jpn 1990;37:331-341
Armeimittelforschung 1979,2994):647-649
J Clin Endocrinol Metab 1956;16:338-349
Endocrinol Jpn 1957,417-27

EgA2 0% 0|2) 3}
IVNT

Adrenal Function(SHd A
T

[M- Sy

* Glycyrrhizic acid

+ Pantothenic acid

Db T 20 A IVNT cycle

HO Y &x

Rl ol SEHOf etA
« BMI| 2, Muscle cramps, fibromyalgia ;
- N3t AL weekly 22 - every other weekly 22 -> monthly 2%

- 25 every other weekly - monthly

+ Viitamin C 07 13 e A2 AF 22
* 2-474 0 ZQs}B Mg, Vit D, Cortisol, DHEA-S ZA}
* Magnesium
9 e Mg Vit D, Cortisol, DHEAS QU0 HA S e Z4
2N 27 Bl Tetol X2 F5 9 K4 ofF 24
|5} Dose dependent inhibition of GL against HCV 3a
H Agtf

+ Antiviral activity I+ Adrenal gland function m

- Vitmain C » - ™

- Glycyrrhizic acid " *}?,“Xgi'n:f[ff‘ NG .

- Pantothenic acid - level achievable with 1V but not oral therapy g

- Magnesium : "
« £3800 P WEEQ Antiviral Diseases £ P :

- Herpes zoster ‘_T l

- Facial palsy N e 1 » w0

- Common C0|d Concentration (ug)

- Influenza

Journal of Translational Medicine 2011
9:112

_6'4_
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