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ABSTRACT
Glutathione, termed the “ultimate” or “master” anxiidant, is a vital intracellular tripeptide moléewand plays a
central role in cellular physiologic functions.idt very important in cellular detoxification andopection from
damage caused by free radicals, peroxides andstoBilmod glutathione levels are indicative of oWerealth.
Glutathione metabolism and its cause and effeatiogiship to diseases such as cancer, neurodetjeeatiseases,
cystic fibrosis, HIV, aging and others have beewwsh in biomedical literature. Currently the undéuhéa
connection between glutathione and good healteng well established.

Bioelectrical impedance data indicative of cellupdrysiologic organ function (status), using an Etec
Interstitial Scanning (EIS) system, were acquimenftwo cohort volunteers after giving informed sent. Cohort
1 comprised of 10 subjects: 1 male and 9 fema&®86lyears of age while Cohort 2 were 20 subjecteales and
16 females, 18-86 years of age. Cellular physialégiction in subjects were evaluated in 8 orgaasreas, liver,
gall bladder, intestines, left and right adrenahngls, hypothalamus and pituitary gland) while wegrthe
glutathione patch for a period of 4 weeks. Phygjmdunction testing was repeated each week. Cdharore the
glutathione patch for 12 hours/ddgily, while Cohort 2 wore the glutathione patch forhiurs/day orweekdays.
Cellular physiologic function baseline data werguaed from all subjects at the beginning of thedgt period
before the glutathione patch was worn. Subject®westructed to keep well hydrated during the stpegod. All
subjects served as their own control. The hypathiesbe tested wa$he glutathione patch worn 12 hours daily for
four weeks significantly improves cellular physiologic functional statusin different organs.

Statistical analyses were carried out in both cishcomparing the cumulative averages of the netgim
in cellular physiologic functional status of eaalyan at the end of the study period with correspuntbaseline
data. The results in Cohort 1 showelighly significant (p < 0.001) improvement in physiologic functios&htus
of all organs tested except in pancreas that shavedy significant improvement | < 0.01). Average statistical
power considering the effect size (% improvementphysiologic function, sample number, and level of
significance) was at least 72% in Cohortl. Theltesn Cohort 2 showed sgnificant (p < 0.05) improvement in
physiologic functional status of fours organs (adfeglands, hypothalamus and pituitary gland). Agerstatistical
power considering the effect size (% improvementpiysiologic function, sample number, and level of
significance) for these organs was at least 76%dse tests. No significance improvement in cellplaysiologic
status was observed in pancreas, liver, gall bladdd intestines in Cohort 2. This could be atteluto the fact
that by not using the patches for 2 days in a Wabkut 30% less exposure to glutathione), the stgja Cohort 2
did not achieve adequate stimulated detoxificaitiosll organs by glutathione over the study period.

The overall data in Cohort 1 in this study demaatstt that glutathione patches worn 12 hours dasy a
period of 4 weeks producedhighly significant improvement in physiologic functional statuspaincreas, liver,
gall bladder, intestines, left and right adrenals, hypothalamus andpituitary gland andvery significant improvement
in pancreas with a statistical power of at least 72%. Statétekntly all organs achievedgnificant cellular
physiologic functional status improvement compéredaseline with a statistical power of at lea$091
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INTRODUCTION
Glutathione is a vital intracellular tripeptide raoule comprised of 3 nonessential amino acidseoyest
glutamic acid and glycine (g-glutamyl-cysteinyl-giye abbreviated as GSH). These 3 building blooks i
turn are made from different combinations of esaémmino acids. The —SH suffix in GSH (reduced
form of glutathione) indicates that it contains @ftsydryl group. This group comes from sulfur-
containing amino acids cysteine and methionineta#tione is produced naturally in abundance in the
body and circulates constantly in the bloodstreamtnalizingfree radicals (dangerous by-products of
normal metabolic processes converting food to gneagd removing environmental poisons such as
heavy metals, harmful waste products and toxinzatect cells against oxidative stress. Free réslimae
unstable oxygen-containing molecules which are hufay electrons to quench their insatiable de®re
cell destruction. Glutathione is a powerful antaamt (created by the same energy-producing progesse
that create free radicals) which serves as a budefense against the harmful effects of freeaaldj by
rapidly quenching the destructive free electronghiese molecules. The balancing act between free
radicals and antioxidants could be easily disruptecany reason such as when the body is undessstre
fighting an infection or inflammation or healingopim an injury, in which case more free radicals are
generated. Free radicals are also created whdwotheis exposed to cigarette smoke, alcohol, utitat/
light, heavy metals, air pollution, pesticides,dadditives, and other environmental toxins. Feskcals
are the underlying cause of a variety of illnessdbe body [1].

Lyons et al, described that glutathione servesrdev@hysiologic functions such as detoxification
of xenobiotics, protection of cells from oxidatigé&ress, and acts as a storage and a transportdiorm
cysteine. They explained that reduced tissue leoEI&SH are thought to compromise cell function,
promote tissue damage, and increase morbidity watdeus disease conditions [2].

Wu et al, studied glutathione metabolism and itplications for health. They described that
glutathione plays important roles in antioxidantethse, nutrient metabolism, and regulation of aetar
of cellular events. They also explained that ghitate deficiency contributes to oxidative stress/lg a
key role in aging and the pathogenesis of manyadese These diseases include: seizure, Alzheimer's,
Parkinson’s, liver disease, cystic fibrosis, sickldl anemia, human immunodeficiency virus (HIV),
acquired immunodeficiency syndrome (AIDS), cancheart attack, stroke, and diabetes. They
emphasized the need for new understanding of ttréional regulation of GSH metabolism as a critica
step for development of effective health improvetreard disease treatment strategies [3].

Townsend et al, provided an overview of the biatagiimportance of GSH at cellular and
organism level and showed cause and effect rekdttipa between GSH metabolism and diseases such as
cancer, neurodegenerative diseases, cystic fib(@¥#3, HIV, and aging. They also showed how the
enzymes involved in GSH regulation and control uefice susceptibility and progression of these
conditions. They concluded that there seemed tmdédarm in supplementing a diet with GSH as
“perhaps the product will provide a supply of tlenstituent amino acids, where, in particular, ayste
may be useful in stimulating gastrointestinal sgsth of GSH” [4].

The current methods of oral supplementation withaghione or its amino acid precursors have
not been effective in significantly elevating thiadad levels of this antioxidant due to stomach acid
destruction of L-Glutathione and unpredictability results with precursor amino acids. Direct daily
injection of glutathione has been more effectiv@ioducing short term elevation of glutathione, buer
this approach is unreliable due to expense andhirauence. Preliminary clinical data from blood and



urine samples collected every 24 hours over a gai® days from 15 volunteers wearing the glutaibi
patch have shown a 3 to 4 fold increase in blowdl$eof glutathione compared to baseline levels [5]

This is the first study of its kind to investigatiee effect of the glutathione patch on organ
physiologic function. Bioelectrical impedance datdicative of cellular physiologic function, usirand
EIS system, were acquired from two cohort volurge@ohort 1 comprised of 10 subjects: 1 male and 9
females, 18-86 years of age while Cohort 2 comgrige20 subjects: 4 males and 16 females, 18-86yea
of age. Cellular physiologic function in subjecterey evaluated in 8 organs (pancreas, liver, gatidwr,
intestines, left and right adrenal glands, hypahmals and pituitary gland) while wearing the glutatie
patch for a period of 4 weeks. Physiologic functiesting was repeated each week. Each visit was
approximately 1 hour in duration for the testingahGrt 1 wore the glutathione patch for 12 hodady,
while Cohort 2 wore the patch for 12 hours/dayveekdays only. Physiologic function baseline data
were acquired from all subjects at the beginninghef study period before the glutathione patch was
worn. Subjects were instructed to keep well hydfatering the study period. All subjects servedresrt
own control.

The overall data in this study demonstrated thataghione patches worn 12 hours daily over a
period of 4 weeks causdtghly significant improvement in physiologic functional status paincreas,
liver, gall bladder, intestines, left and right adrenals, hypothalamus and pituitary gland and very
significant improvement in pancreas with a statistical poweatdeast 72%. Stated differently all organs
achievedsignificant cellular physiologic functional improvement wittstatistical power of at least 91%.

MATERIALSAND METHODS
For this investigation, the glutathione patch (\Mave, La Jolla, California, USA) was used. The
glutathione patch is described as “a new methodirfioreasing glutathione levels by stimulating
acupuncture points on the body with a combinatibrpr@ssure and infrared energy. The LifeWave
glutathione patch is a non-transdermal patch tbasdot put any chemicals or drugs into the bodhe T
LifeWave glutathione patch contains natural nordaiystals that absorb body heat to generate edrar
signals that cause the body to produce more endglotithione. Clinical studies utilizing blood aysés
indicate an average rise of more than triple ttwdlglutathione over a period of 24 hours” [5]. For
comprehensive discussion of the LifeWave glutathipatch please see reference [6].

An EIS (Electro Interstitial Scan, U.S. patent Nk& 61/194,509) system was deployed to acquire
bioelectrical impedance data indicative of cellybdaysiologic functional status in 8 organs. “TheSEl
provides an electrical signal corresponding to #tatus of a patient's physiological parameters:
Na+/K+ATPase pump activity, tissue pCO2, sympathsifstem activity and microcirculation blood
flow.” [7]. The EIS System uses chronoamperometagda on Cottrel’s equation [8]. It is based on
bioelectrical impedance and physiology of the stigal fluid. It introduces low intensity direcuoents
at 1.2 V into the body to measure only one compantnof the interstitial fluid. “The EIS System with
world wide patents (No 06/09878 and 065217) is ahy commercially available device utilizing a
Direct Current, allowing in vivo analysis of the ysiological parameters at the cellular level via th
interstitial fluid. The 3 minute test is free ofnya operator bias. The EIS system using
Chronoamperometrynodels human body systems with measurementsysiglbgical data.” [9].

The EIS is a hardware/software computerized systbat applies precise algorithms and
proprietary formulas to generate on-screen, 3-D etiog representations of the human body's systems;



with specific intended uses. EIS system is a Fraadectrochemical device, classified as a mediegiog

in Europe and the United States. Its main functiaresto read the different processes going onen th
body, hyper-activity and hypo-activity in the orgatlS measures the biochemistry and hormone levels
It also measures pH, body composition and the stmefia and parasympathetic system. Even emotional
traumas can be detected by measuring the biochrgramst cellular activity in various areas of thaihr

It is measuring by sending harmless, low voltaggjdencies to and from 6 electrodes connected to the
body. The computer software calculates everythiaged on the changes made to these signals on their
path through the body. Most measurements are dasedbon the extracellular fluids, which is the
environment of all cells. This is where the bioclsny is most important, and where cellular activaan

be measured by looking at what goes into and otlietells. EIS scans the whole body in 3 minutes.

a biofeedback device in the United States with penBDA approval.

Inclusion criteria for participation in this studyere functional individuals who were willing to
wear the glutathione patch and participate in thdysfor a period of four weeks. Participants agoeed
to not commence with any other new therapy or néshaf healing and/or make any major changes in
their daily life that could alter the efficacy diet study. Subjects must not have worn the gluathi
patch prior to the study. Subjects were recruiteth the local area of Palos Verdes and may or nuy
have been previous patients of Health Integratibardapy. Two cohort of volunteer subjects parti@pat
in this study. Cohort 1 comprised of 10 subjectsndle and 9 females, 18-86 years old while Cohort 2
were 20 subjects: 4 males and 16 females, 18-8& y#d. Cohort 1 wore the glutathione patch for 12
hoursdaily, while Cohort 2 wore the glutathione patch fortdurs/day orweekdays only. After giving
informed consent, cellular physiologic function &lase data were acquired from all subjects at the
beginning of the study period before the glutatkipatch was worn and weekly afterwards for 4 weeks.
Subjects were instructed to keep well hydratedmduthe study period. All subjects served as thein o
control. The subjects were instructed to placegigathione patch 2 inches inferior to the naveldlv
belly button) or on C¥. Figure 1 shows the glutathione patch and figush@vs the anatomical position
for wearing the glutathione patch.
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Figure 1. The LifeWave glutathione patch.

Figure 2. The anatomical position for wearing the
glutathione patch (CYy.



RESULTS
The Electro Interstitial Scan (EIS) System usedthis investigation measured cellular physiologic
function on a scale of -100 to 0 for under-functaomd O to +100 for over-function. A reading in t2@ to
+ 20 is range indicative of normal values for orfamction.

Table 1 shows typical EIS System readings (cell@laction physiologic status) for a female
subject, while Table 2 shows typical EIS Systendiregs for a male subject as examples. Functional
status changes from week to week are notel) a4;, Az andA,, for the 4-week period showing cellular
physiologic changes in the orgads,y shows the average value of changes for the 4-weekd, and
At represents the average total physiologic changr df weeks with respect to baseline readings.
Table 3 shows the overall mean values and standawhtions for baseline and total change in
physiologic function for each of the organs in Cato(n =10).

Table 1. Typical Electro Interstitial Scéoellular function physiologic status) ddta a female subject in Cohort 1.

ORGAN NAME
Date Pancreas Liver Gall bladder Intestine R Adrenal L Adrenal Hypoth. Pituitary
Baseline -70 -73 -73 -72 -65 -70 -46 -2
Week 1 -42 -43 -43 -49 -34 -32 -22 0
Week 2 -38 -52 -52 -29 -27 -26 -25 0
Week 3 -58 -64 -64 -66 -49 -47 -27 0
Week 4 -55 -61 -61 -58 -32 -29 -26 0
iy 28 30 30 23 31 38 24 2
A, 4 -9 -9 20 7 6 -3 0
A, -20 -12 -12 -37 -22 -21 -2 0
A, 3 3 3 8 17 18 1 0
Ar 15 12 12 14 33 41 20 2
Drobose 85 85 85 86 98 111 66 4

Table 2. Typical Electro Interstitial Scéeellular function physiologic status) ddta a male subject in Cohort 1.

ORGAN NAME
Date Pancreas Liver Gall bladder Intestine R Adrenal L Adrenal Hypoth. Pituitary
Basdline -6 -7 -7 -19 -32 -34 -15 -2
Week 1 16 2 2 27 -47 -45 -29 -21
Week 2 23 6 6 31 -43 -48 -26 -21
Week 3 32 0 0 28 -20 -21 -13 1
Week 4 22 14 14 21 14 -13 2 1
A 22 -5 -5 46 -15 -11 -14 -19
A, 7 4 4 4 4 -3 3 0
A, 9 -6 -6 -3 23 27 13 22
A, -10 14 14 -7 34 8 15 0
At 28 7 7 40 46 21 17 3
Drobose 34 14 14 59 78 55 32 5




Table 3. Summary of mean and standard deviatiamesgdor EIS readings in 8 organs in Cohort 1, 9= 1
ORGAN NAME
Pancreas Liver Gall bladder Intestine R Adrenal L Adrenal Hypoth. Pituitary
AV gaseline -24.2 -30.9 -30.9 -18.6 -26.8 -30.1 -21.5 -0.8
AVQ atotal 18.4 31 31 25 35.6 34.5 27.8 1.1
AV std Baseline 18.0 19.6 19.6 32.2 22.4 16.6 12.9 1.3
AV stc aTotal 29.0 27.1 27.1 38.8 52.2 39.2 22.3 2.6/

DISCUSSION AND CONCLUSION
Statistical analyses were carried out in both cshavmparing the cumulative averages of the natgds
in physiologic functional status of each organhat ¢nd of the study period with corresponding hasel
data. The results in Cohort 1 showedighly significant (p < 0.001) improvement in physiologic
functional status of all organs tested except imcpeas that showedvary significant improvement g <
0.01). Average statistical power considering the effeize (% improvement in physiologic function,
sample number, and level of significance) was @tl@2% in Cohort 1. The results in Cohort 2 showed
significant (p < 0.05) improvement in physiologic functionahtsis of four organs (adrenal glands,
hypothalamus and pituitary gland). Average statgtpower considering the effect size (% improvemen
in physiologic function, sample number, and levekignificance) was at least 76% in these tests. No
significance improvement in cellular physiologiatsis was observed in pancreas, liver, gall bladddr
intestines in Cohort 2. This could be attributedtihe fact that discontinue use and not wearing the
glutathione patch for 2 days in a week (about 3688 lexposure to glutathione) the subjects in Cdhort
did not have adequate stimulated detoxificatioalimrgans by glutathione over the study period.

More detailed statistical analyses of the EIS éat@bled us to make the following observations:

1. In Cohort 1 (n =10), the average statistical powas more tharr2% for all organsshowinga
highly significant (p < 0.001) improvement in cellular physiologic function. Theresage
statistical power without considering the pituitagland was more tha82%. The average
statistical power, without considering pituitarydantestine was more th&0%.

2. In Cohort 1 (n = 10), the average statistical powas more tha®4% for all organs showing
very significant (p< 0.01) improvement in cellular physiologic function. Theesage statistical
power without considering the pituitary gland wasrenthan91%. The average statistical power
without excluding the pituitary gland and intestimas more thaf87%.

3. In Cohort 1 (n = 10), the average statistical powas more tha®91% for all organs showing
significant (p< 0.05) improvement in cellular physiologic function. Theesage statistical power
without considering the pituitary gland was morarnB6% . The average statistical power without
excluding the pituitary gland and intestine was entyan99% .

4. In Cohort 2 (n = 20), 4 organs (adrenal glands,ollyplamus and pituitary gland) showed a
significant (p< 0.05) improvement in cellular physiologic function.

In summary, the overall data in Cohort 1 demonstrdhat the glutathione patch worn 12 hours
daily over a period of 4 weeks producelighly significant improvement in physiologic functional status
of liver, gall bladder, intestines, adrenals, hypothalamus and pituitary gland and avery significant
improvement irpancreas with a statistical power of at least 72%. Stateéféiently, it could be concluded
that the glutathione patch causedignificant improvement in cellular physiologic functional tsis of
pancreas, liver, gall bladder, intestines, adrenals, hypothalamus and pituitary gland with a statistical
power >91%. Therefore, the hypothesis thdie glutathione patch worn 12 hours daily for 4 weeks
significantly improves cellular physiologic functional status in different organs was accepted as true.
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