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Applications [0001] This application clains the

benefit of the follow ng applications: U S.

Application No. 10/417,142, filed April 17, 2003, U. S

Provi sional Application No. 60/433,766, filed
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10/ 017,105, filed Decenmber 14, 2001, are herein

incorporated by reference in their entireties.
Background of the Invention [0002] Various electrical
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EF produces surface charges on all conductive bodies within it, including animal or
human bodies. When EF is applied, positive and negative charges will appear on
opposite sides of a body. As the field alternates, the charges will alternate in
position, resulting in alternating current within the body. (See Hara, H., et al,

Niigata Med., 75:265-73 (1961)).

[0004] In 1972, Japan’s Ministry of Health and Welfare approved an electrical
stimulation device (Approval No. 14700BZZ00904). In 1978, the USFDA approved
electrical stimulation to treat bone disease. The therapeutic literature, however,

reports a wide variety of biological responses to electrical stimulation. For example,



anmong ot her things, cellular norphol ogy, protein
synthesis in fibroblasts, redistribution of integral
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structure in human hepatoma cells, and electrolyte
levels in blood (Kim Y.V., et al.
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[0006] In short, as noted by Sporer in U.S. Patent No. 5,387,231, “[t]he prior art
has not contemplated the proper, effective combination of electrical parameters for
truly effective electrotherapy. Prior art apparatus generally has operated at very high
voltages or very high currents, both of which can have a diathermy effect on the
tissue being treated. In many cases, the prior art may mention one or another of the
various electrical parameters, but fails to consider the importance of other

parameters.”



[0007] Since the prior art exhibits disparate
bi ol ogi cal responses and relies on inprecise
woreastwnent and focuses on the effects of hi ghCT/OB1088/623730
and high current, there remains a need to identify
specific paraneters for electrical therapy,
particularly electrical therapy that enploys
relatively IOM/voItage and current. Summary of the
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i ndi vi dual continuous periods of exposure (in
m nutes, hours, Swhmiayspofthadnventionl duration of
exposure (either as one continuous period of exposure
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pesipganf expostre(in minmiss, hayry, angdeys), andiovarall geatipn AT grposure
inter
(o 25 B0 el BUPRDI S B 5 B0ihn GAP TR ffilous
perisds bfexpomas). current density is the sumof the
current densities in each part of the hand divided by
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cause or are’caused by an
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explicitly stated otherwise, the term “organism” encompasses both humans and other
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types of organisms.

[0011] One embodiment of the present invention relies on applied electric
current. Preferably, the applied current density is in the range of about 10 to about
2,000 mA/m”.

[0009]  Another embodiment of the invention relies on particularly low amounts
of induced current to control the movement of ions across cell membranes. For

treating disorders that cause or are caused by an abnormal concentration of ions in



cells of an organism this induced current enbodi nent

i ncl udes subjecting the organismto an external
web@awrioeo fi el d that generates a nean (aver agepCi/ngwos023730

current density over the nenbranes of the cells of

about 0.001 mA/ nR2 to about 15 mA/n2, preferably about

0.001 mM¥n2 to about 10 mA/nR2, nore preferably about

0.01 mMA/nR to about 2 mAn2. In preferred enbodjnents,
cellnefext ergrisns| thist mdgced epment (gmbodimgrtainghudes ispbiegiings the

of .the expression,E = el [ [ cii
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f is frequency., It is also preferable to
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i 5 2 : ,
b e
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In additional preferred enbodi ments of the invention,
eledidc finlduneasuementsansefe e istap ipductigagete i @ yagys liha current,

cell .memhrapes for a.caontinuo eriod of about .10
o gk 880 165 B0 04 A BRLS e S piskey [renfiied Wt ©
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for additional continuous periods of about 30 m nutes_
extpoesatrbast B S0A*/4ri, duisesciropmédrenceisixpressadiastA 7 g, andp is a radius.
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to an entire body or to just a portion thereof. A

ahyowit 24 minutere rloatanplipations thedeean induesd qurreriy dpapity isareterably
badi. | i [ 0 0 h . r

SR8 ] 3nd SRR o U0 FblS b SRl 0

miimdésy pebfiahble assultihgtie affoneralMerpdrare durpamtdfdessalan about 1,500
di sorder warrants the application of the invention to

myeMtire body or a portion thereof. [0013] The

i nvention may further conprise providing to the
[933kni Batha thealapplid cyTem @penindugedy CRgRE nerppodiments of the

. e . i ] i LeN .

AR B erl) O, ABEHRTPCE s FySATH BB horin

theesti masdaclade s dindy ah iongad, oertani badily Gesnenaagglontafrs bndy such
[0010] In preferred enbodi nents, the.inventign alter

o e e PGB SRy WFSBIOSSHROBE Rereal oA, Frbied gpfjdial can

A&RthiRB SyHRfheP @ lpAMARL R UiseAddr ARSrantstRé BpbITEHSRF BRI ifvention to
el ectrolytes "and proteins in extracellular fluids

an huatire pbdy oca pertiomkheregsifes in activating the el ectro-

sensitive calciumreceptor (CaR) associated with Ca++
[a18hk e Thd invention may further comprise providing to the organism a calcium

supplement, a vitamin D supplement, a lectin supplement, or a combination of these
supplements. Preferably, the lectin supplement comprises concanavalin A or wheat

germ agglutinin.

[0010] In preferred embodiments, the invention alters the flux of or otherwise
affects calcium or other cations or polyvalent cations, including cationic electrolytes
and proteins in extracellular fluids that play critical roles in activating the electro-

sensitive calcium receptor (CaR) associated with Ca++ uptake.
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WO 2004/ 011079 PCT/ US2003/ 023730 [0014] An

alternative enbodi nent of the invention concerns a
walenidoeloosed for the EF therapy. A preferred BEI/US2003/023730

therapy device is an electric field therapy apparatus

conprising: a main electrode and an opposed el ectrode;

a vol tage generator for applying a voltage to the

el ectrodes; an induced current generator that controls
[001@ eAn elieraitivel erobodiment eff telipvaptioyicancerpiea fgvica geed for

stance bet he o osed r
o P AR ok BBOFTF o hErRCRe s 2 ik 5 (R fparsts
colipriindd at MBin Medttdeaticne b@b@sfed dPecioas;ad lvpliagd generator for
vol t age generator has a booster coil and is groun

amlymgwe vpltegepioi the elgetradesp pre indyged eurgne SpRfsaioe thag 6{)]]1'[1‘0?8 the
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st B RSOy e pLE AR i et e Nppgocd
elﬁitﬁfgb r:ad Ehe f)f(jganﬂﬂpaggcﬁﬁeh elodréafdend s pﬁivs&c sourne ;ﬁl': dringng the
ea shoul ders, abdgonen, waist or S a hu
vaedy sEAeaRhe. Bedaive ISurIAR SHE oS hRee boorish P dend is
gl%gﬁldetdl'h‘f th%%l%%%ﬁ’lt%ﬁ‘ af §fe &H@Fhegd&ht‘épémﬁ trunk area is

cm nore preferably about 1 to 15 cm

[Obiﬂal LRrah e]pere% Rkl t{hur B%é@gf t?lle?;%\’ glgj Wisich hi¥a main

i ng, ma oor, ture or o ects or
ele¢trddacad anroppbsedr ddesttode O ppdésedtdhetrodd iseplaed near the head,

SRS TR Eonce e S T SR BLATE ki
ﬂﬁots&%ie&{ode%ﬁa a0 oPﬁ%‘hﬂﬁlan@ﬁBJ@é'{Pstt%rﬁc zIr@a[ iskbout 1 to 25

erapy 1 ncludes the follow ng steéeps: gl denti fying
cia, nlesa prefdrabiyottogt ¢ 4d 15 espdnghiernative fogns, t mora)os¢d/¢lq§rode is

SRR ER: WL bR srafey Shistar Vel B R 0o

oganlsm r |nat|ssue “Eeor CU|th erived

I or fasiher altPpivesele or OHE%Q% Q5T ping opgmal
pEieleRalfof |tﬁ‘é3 tHE Gorf bglifbdt Bakerd eﬂl@fa@?es A hgrefe@legChRtho@r of

measur ed induced current densit parti cul ar
detesmamgeoﬁtnmh nanenderafor t@m @Cknde% ltulllet fllowing jseps: ()

G55 e TR NS A0 oyt Lot

ofl Qﬂ@bﬁﬂ/ngo‘derheéxh endiRed rcanest; déns)tyacmt ythcﬁgbrtaha sélcel¢ énl the
or _neasured electrlcfleldtoth§ ani sm. sapl e. or
pm

ozgatmsm & ine Ghe sampleros culfedionyed eeAt (it elegting
eglgﬁe &dglqsé'x{éfneﬁvaé Aﬁ@ i@ that Faddehel Qlectdd®or measured

measured conti1 nuous period of time; (vi)
idietat edrrintdenisite aexpatitul irodisvhinaeHfrdao thecheganism, sample or culture;

og;;;é oG SRR S etk pbod bR P i R SAELRS o
nie%ﬁ&d fnaB &hRnY BEAES JVEF thehfersithRE! 69 @plyi@atidseldceted or

induced current density, for the selected or measured
msaswed electelk distd foghé prganisme sariple or Fdtue fegenstpte the selected or

measured induced current density over the cell membranes for the selected or
measured continuous period of time; (vi) determining the extent to which the desired
biological response occurs; (vii) optionally repeating any of steps (ii) through (vi);
and/or (viii) identifying the values for the selected or measured induced current

density, for the selected or measured external electric field, or for the selected or



5 WO 2004/ 011079 PCT/ US2003/ 023730 neasured
continuous period of tinme that optimally elicit the

waleaune®d7di ol ogi cal response. Wth regard to Pei/852003/023730

enbodi nent, the term "nmeasuring" enconpasses
i nstances in which the experinenter does not
consciously, deliberately or initially pre-select the

paraneter value. For exanple, the term rreasuriiégig o
mexwedrassewnus geend ohtme tat Bptinelly eliciydhe desised hiological

d initially. fe .
roPcon it g T s, FEPEREEr T e sER Iy " iy
inQ@hinde§H HR! the ApLEhoAtBCSocs Rt chitiouslyD ddliberately[ 610ihit]ally

The invention is further illustrated by the foll ow ng
pré-seject dlse patemeter wilie dForgremplopthicders) mepUENE PREUNPSEGS GASES

of th w ngs [0018 ' . el
i g G g B G i fgRgprRh i el OF #idin
inéicel| aytfent N@erRity Camd agereafterv itledh|resecarchbs dimctlpwongnéifectly
exposure. [0020] Figure 3 shows a significant
defgrmines ydat that HBOH ber of [ Ca2+]c-high cells in both
EF- exposed and unexposed cel |l suspensions containing
[0017]5 GVhelinwtion. is fuudieee 1ilugtatpdrbysthe AoBewing Higyemand; %gaﬂed
déhet{esults of EF-exposed cell cultures containing
A€ &nt concentrations of Con-A with and wi t hout
1nM of CaCl2. 00221 Fiqure shqws si gni fi cant
i ncreases in #@%ﬁgi%%ﬁﬂﬁﬁb@éﬂ%@eﬂﬁ“ﬂ@"ﬁ%EF- exposed
and unexposed cells containi ng phyt ohemagl uti nin
[00F8)A) . Fip@©23hotws gich] &pobwradish i pgyBF fekpestire $ystabbase in
[ Ca2+] c-high cells of either EF- exposed or unexposed
[009] s Ripee 2sdigpbwithepedentagelvfIidbRbeellR f@laying EbfexQoswe,
when conpared to those cells stinmulated with 0.025
[0020] OfigGers dhowsODAdhifichguneredede iansirberas [Cadi.-Hiple cells
~ConA-induced concentration of calcium ion_increased
inhoth BB-cxpnsed sed teespesqdcell sogpeniions qaianing 47-8 HeaPsConré.
ti me course change of Di BAC dye intensity in BALB 3T3
[062lse Rigey ctAc ehd siBs sumumarize thowiestltsaof Efzixposed cell cultures

concentration of 0.4 pM 3187.. 6 [
c OB H GBS B S OByt SRR R & GGk
[O%QZ]WE I‘rlJ*Qirglellrrtle(:"S %ﬁ%@?tskgiﬁéarﬁt I?r'loc\:lfeBasgsT?n ?(tlazaﬂ—high cells in both EF-

exposed and unexposed cells containing phytohemaglutinin (PHA).

[0023] Figure 6 shows a significant increase in [Ca®*.-high cells of either EF-
exposed or unexposed cells when supplemented with 3.125-12.5 pg/ml of Con-A,
when compared to those cells stimulated with 0.025 pg/ml of Con-A.

[0024] Figure 7 demonstrates that the ConA-induced concentration of calcium

ion increased in the splenocyte cells.

[0025] TFigure 8 displays the time course change of DiBAC dye intensity in
BALB 3T3 mouse embryo cells stimulated with a final concentration of 0.4 uM
A23187.



electric field (EF) at 100 Hz that generates a current

density of approximately 200 A/cnR. [0027] Figure 10
wa@bw@a/ostions t he effects on nenbrane potential PET/BStoB3/023730

3T3 of an electric field (EF) at 100 Hz that

generates a current density of approximtely 200

pA/cn2. [0028] Figure 11 displays the effect of stress

on plasnma adrenocorticotropic hornone (hereinafter

[00260THPigure Ve lows| (e Zdifectsi quumembiepa potentiab i BAdB B8R of an

effect .0 o EF I I i
ARy SARI00E, 8. FBe0s Y A A 5Blon ey 00
pdRmdhows the effect of EF exposure on plasma ACTH

levels in normal rats (n=6). [0031] Figures 14A and

[oéie‘?jt fgﬁ%@&ﬁﬁ a%%:og %%Evsﬁﬁe %ec?slx&f)ﬁlléfn%lregf\% Jotenial in BALB 3T3 of

plasma gl ucose changes on
anrddeotnid fi¢lAYERNat 100diz thet ganiated arcatrent(dBnsity GlBPoxEngtelye2)0
15A,and 15B show the effect of EF exposure on
HAEEEr ai nt-induced plasma |actate levels in normal (A)
and ovariectom zed rats (B). [0033] Figure 16 shows )
[002% efFigene bF displaygpibs urttechaf sirsts an mlasn gdwgogsraeqiepic

ruvat e .l evel.g ~AHp jectom zed rats. [0034] Figure
b Ogﬁﬁﬁgﬂ?%%xe§§gg{gé$% F exposure on

restrai.nt-induce ite | god, cell (VB ount.s_in
(0BE:  SiBties 728 e 2B 48 SRRy B eropb R R el o
le‘}&%ﬁMEA?QﬂH StbrieBomdeheeBY.i ¢ fiel d generated

using an EF therapy device, in this case a Bioni Tron

[0@5@' r o Hoakidws HasdffdcH be EFOsxpokiaa! ddpiash# MEeTH levels in
[0036] Figure 19 is a schematic view of a preferred EF
nérinal @fp(naxppar at us of the invention. [0037] Figures

20A and 20B show anot her preferred EF therapy
[0@ppar aFigsres 11A0RE]14Bi dhowehbe 2ffect af BF2kBoshoon agstrainginduced

f d EF.t oy 1. 2004/ 011079
e S5y P a0 M 20K I
LB S S LS LT
pREm P23 eA416 th THRD (DM ovii &ibiRizEd Bt 83)2

[0033] Figure 16 shows the effect of EF exposure on restraint-induced plasma

pyruvate levels in ovariectomized rats.

[0034] Figure 17 shows the effect of EF exposure on restraint-induced white

blood cell (WBC) counts in ovariectomized rats.

[0035] Figure 18 demonstrates a conceptual contour of an electric field generated
using an EF therapy device, in this case a BioniTron Chair from Hakuju Institute for

Health Science.

[0036] Figure 19 is a schematic view of a preferred EF therapy apparatus of the

invention.
[0037] Figures 20A and 20B show another preferred EF therapy apparatus.

[0038] Figures 21A and 21B show another preferred EF therapy apparatus.



perspective view, and Figure 23C is a view show ng an
EF nmeasurenent sensor attached to the neck of the
whoan/01100041] Figure 24 shows a device for meaBUr/UA03/023730
the induced current generated by the EF therapy
apparatus. [0042] Figure 25 shows the rel ationship
bet ween an applied voltage and an induced current.
[0043] Figure 26 shows the relationship between the
[0G39%i t IFaguref22ais hedisgremeshowingea peafetraslieleetric configuratipn ¢f the
ng neck. %8044] Fi gure 27 denonstrates induced
EFtherepy ePRALHYSt i es (m nR) at various locations in an

ungrounded hunman subj ect. [0Q45] Figure 28, shows .
low?| i dtiEwre 28¢% B Trant yipw of ﬁo%wleat%fng%?ff ﬁﬂ%‘/ %&%}15? 223 Isa

| Hgav | rd Bel ing RE BN YRAkireAent’s
pe*\?gf}ﬂo QEWI\/%%%%%&@I@?% dF?%?(VO%}:%rslés Cell Menbr aﬁnes ensor
atth€Hd¥d G thmeckoif theibodg@l ance may result from a di sorder

or condition or may be a side effect of a nedical
[0b4gat MERire®4 shopp laalseiet fortheasiming titel inducati tcerrenti generbied oy

across cell nenbranes by generating an electric
the BF tsiepodpara¥fe menbranes. The invention al so

i nfl uences conponents of the cell nmenbrane such as iés
[0042dns i gwieae n;ge‘ﬁﬁ dhe gelationshipnhetivern r\'f‘ncﬁ?f’hleé stolipge gpd an
in%ém Ici bg&t e cellular ionic honeostasis or alter the

Fane potential of cell nenbranes. Thus, the

[ nyenti.on Jjs.useful I the, prey i.on..or ter
[Oh%di gﬂ@r@%’é’%éﬁ%{e& ° l}ll?lb%g’lefﬁ F}%:rfogﬁgm di'aRhlBRErode
arPdufréfEhlitdedrin kyhegRNCeNt rati ons, such as
concentrations of cal cium (Ca2+), magnesium (M2),

[Oﬁﬂ’zgi U 27 RRhATSIAHE (dfhced@REredt! @drsRs (@A) &t Watious
5004/ 01T079° PCT/ US2003/ 023730 [ 0047] For treating

loditwos deas uegewwledthathaniselieder um cal ci um

concentrations, the nean induced current density
[048jer aFigdreifeshomiséhajedlliative effectrnd £h exppswt en abtigussmptoms
,n%s mA/ n2 to about 0.6 mA/n2, nore preferably about
NP3 2 to about 0.5 mA nR, nost preferably about
0.42 mA/n2. Using applied current to treat a disorder
associ ated with serum cal ci,um concentratj on, the nean
appl i ed curr dAet 45@?@0"?1&”0’5|0£ft£? BYgnE8But 60 My P
to about 2,000 mA n2 and the nean applied current
A. Method of Modulating Ion Flux Across Cell Membranes

[0046] An ionic imbalance may result from a disorder or condition or may be a
side effect of a medical treatment or supplement. The invention alters ion flux
across cell membranes by generating an electric current over the membranes. The
invention also influences components of the cell membrane such as its
transmembrane proteins. The invention can restore or equilibrate cellular ionic
homeostasis or alter the membrane potential of cell membranes. Thus, the invention
is useful for the prevention or treatment of disorders associated with cellular and
extracellular ion concentrations, such as concentrations of calcium (Ca2+),

magnesium (Mg, sodium (Na"), potassium (K™, and chlorine (CI).



density is generated over the cell nenbranes for a

conti nuous period of about 1 mnute to about 20
worRowen;79 nore preferably about 2 to about 10 PECTUBHS3/023730

[0048] Tissues for which the nethods of the invention

may be used include, for exanple, nuscul o-skel etal

ti ssues, tissues of the central and peripheral nervous

system gastrointestinal systemtissues, reproductive
[@ﬂgl enFen teating disnaders pesoeiated witlh spramevalcipm ersgentsations, the
meYy e %degurye%f dencsﬂ{/ %@ne‘fﬁé& gjvear hg' Xeﬁf El@%ﬂé@??%}‘refaably about

endocr

0ByipHaE te abyst @6 hAAEY eSore E}ﬁdfewbl)_sg @Bcblita} 4 sumnémo about 0.5

tissues. [0049} Bi ol ogi cal penbranes of eukaryotic
A smowme@b mb@uqu WéV nHrsJalﬂ@pph%ir @n’%eér todesatafliporder
aﬁ?{i%ﬁ ﬁl% 8518 Jﬁﬁoﬁe#h%%ké@ AEaRehd Héﬁstty is
he est ane potentia

prferaisly abbet ﬁemam%to élﬂmat 2&I0D hArmeasdshd mean mpplindacierent
otential for the transpo | ecul es acr oss
ity BRereiil i, S s JOk F GOBERLE tpotind of about 1
RS EPAH RN 20 tnifuiBE ARESHR di’éﬁlﬁ Bbdal 9 abb @ nvinhib,
functions. For exanple, reshol d concentration of
iu [
ITASE R rok RHMEAL FyB DU bhvBHE, mef B LR bR, for
exdmlﬂshniudcldomkdem} tissuos) tifsuesc af ¢heiwentomh santlr payiphemsl tnesvous
secretion, of gestive enzynes, Simlarly, varjous
S O R R OIS P difecs (poth male and
fe%?aﬂ@ﬁ blRhorfay §{Ant QUL km&a/a@éu1a@y§eﬁlrﬁs@uésmmo§ﬁﬁe system
rough nerve ‘axons. [0050] A broad fanmily of proteins

tlesaules,emnmmnet sypbeny 4iseuts, kymnbhtam sEtemniggshesaiand urpgamital system
tlSongentratlons and menbrane potentials. Voltage-gated
PO channel s are trans- menbr ane proteins containing

P ogreabeiiaBraRans seRaniie sHbh steheR IR pBRRE R eatlfne
afd ﬂ&:ﬁ%lytﬂ'é@m@ﬂﬁé‘?@'thesér s, CORf @IdEELE pBdcability allGks ﬁi}ethe

channel i1s influenced by a voltage-sensitive portio

esthllishngni/ gl 2oemboane pygnid pewss goangebzse Tee mlbhmesses the
pe%?rfé%% %ciqgﬂt{?aﬁ ‘é"(ﬁ‘ct gﬁaﬁ%ﬂg}t of %%cﬁlté% %cgcgsa f{ﬁ?t%rgﬁgé Many of the

anne
idmpssvciatéd with elit) gederation Oﬁﬁ] dimibrﬁlge potential perform vital functions.
(cI osed{ non Cti‘l at ed) . e to the associ a‘ij Qn,
FgF exampicc o stopre a’uo YR 1083 & selegellp initiates

bR ctibn. thlﬂ@xdc?i\‘l@ '&El'lsocﬁ” thé Pé’tﬁ:@éaﬁ'ﬂc sggemt Q%@glﬁycﬁwﬂc&nra@l@n of

treatment of cardi ovascu di sorders. These i nclud e,
chloiune xianyp téggararté ougreipen oy, dxgpa;tafteedrwmgestsnméarly, various

oG ATPE b YA LEORIEC: 38 AR DYoo 208 Rince of
electric impulses through nerve axons.

[0050] A broad family of proteins called voltage-gated ion channels maintains
ion concentrations and membrane potentials. Voltage-gated ion channels are trans-
membrane proteins containing ion-selective pores that allow ions to pass across the
biological membrane, depending upon the conformational state of the channel. The

conformational state of the channel is influenced by a voltage-sensitive portion that



angi na, atherosclerosis, aneurysns, abdom nal aortic
aneurysns, peripheral arterial disease, blood

w@r@3sure di sorders such as | ow bl ood pressur ePEmnusivngr373o
bl ood pressure, orthostatic hypotension, chronic
pericarditis, arrhythmas, atrial fibrillation and
flutter, heart disease, left ventricular hypertrophy,
right ventrlcular hypertrophy, tachycardia, atrial )

contatisychargdil amine amds that react ted wwidqr@ne patential. The channel is

R R L R e O R

ﬁ%ﬁgﬂgﬁegﬁf elqgézp:gél%ﬁg :{[I)%}’t%ﬁl arﬁ&%sobgr, ﬂtﬁg Wﬁh cardiovascular

eE eﬁ%ailn%'ﬁtﬁm 1@%9&1@%‘@ MeApr¥REMCE G8MhRnt of cardiovascular
ophosphatem a, hyperphosphatem a, hypomagnesem a,

dumdierbLypeThmg nieskedé,a forasxemple, a@rdlbwapat ,uddeéd CongeSthe

r?%aghyy 1%6)?[ S S {:og?ﬁ% a%xeltﬁfgl%,s ?\QUH unstable

an%ﬁﬁ iheRIAE eksis! AR Mﬁnhlbdlﬁhmﬁ doeted hlﬁ‘euh’ﬁsnfsppérﬁ}ﬂielrz& chrterial
With the EF to emnce Ca2+ flux across the cell

disaatyr blaed mresz:smenélsaré@m pudbops tew pleodrrpssire R high blood

prfggsra{ee%()ﬁﬂgétaﬁlc &:ﬁﬁ er h n@géﬁ%{é ntlS aaptﬁlg&ﬂgn th%;i( Fbrillation

ar@defhgtent et bysehdbﬁldfﬂmﬁ'tdum hiypertrepky, atghd vertoadar ygpettiophy,
with a cal?lun1su pl ement tiog. Ig.angéﬁgr enbodi nent ,

taghhisaici aitial fach YR HCBRICHIFT {4085 Yer P ORPP LT BRer at oo
concurrently with a vitamn D sup Pl enment ati on %r

[0852] aTla%lmﬁrumnsmlm ByAfwh far fheprayetion of weptptet isorders of

the Ltﬁgé)cf neﬁltegé v'b#]@ g}e nft ﬁ]iﬂﬂ@!l qge?%@ﬁnﬁ‘&%%ﬁ,e hypernatremia,

I'nventi on |nc or exanple
hypekglenid, C h&p&rb&l&mﬂp dhyiocalremiaD3hymnal @ord, c iypepiopphatemia,
Sl m I ar | S nmet hods .of t(y\n%yanventl on.can be =N 4
hyReRe g, HPRAEIERSEY Pro AR RO S s ittt 3P 3G Rlood-
o RPMCRoulb iR diRHrRHTEILSheiMetes, hdRt-Srsef afBetef, and Juvemle
bi ol ogi caI sanpl e or patient. The | i ght source may
dighgtes.a wavel ength in the range of from about 225
nanoneters to about 700 nanoneters. In one enbodi ment
[0853] helri onecembaglimertt lé the fpiventim ade:ti@ds appplblml with the BB to
20044011079 PCT US2003/ 023730 f the ..
G titon T 250%8 UEGEN MGERAR « KIS e (0F syimvention
nﬁﬁfaut 3 Bxanfi18 0 BRIciaY a ki@ @t(@é)‘hA$ lahdnanedeiens agdl0@Ed4] In
I'n an additional enbodiment of the invention, another
anpshesc gibogdimpent,t thenddrerflugc rasaeraigdc by | thee fpicaRen 1s generated
conc it g the
oG HRHE i 1 Wt Ephiadth, OB M ErBatlEe, e fon o
gEunaed 1 eyt the \/Mntelﬁtlbﬂﬂ eisi ggenédated concurrently with a Vltamm D

supplementation or with both a calcium supplementation and a vitamin D

supplementation. Vitamin D supplements of the invention include, for example,
vitamin D, (ergocalciferol) and vitamin D3 (cholecalciferol). Similarly, the methods
of the invention can be administered in conjunction with a supplemental light source
that is administered to the surface of a biological sample or patient. The light source
may emit a wavelength in the range of from about 225 nanometers to about 700

nanometers. In one embodiment of the invention, the light source co-applied with

10



may be naturally produced by the body, or
alternatively may be provided by way of
wapploerwent ati on (e.g., via a vitamn, etc.). Bel/U81088/023730
gl ucose uptake, for exanple, nmay be enhanced by
calciumion flux across a cell nenbrane. Additional
nol ecul es that may be transferred across a cell
menbrane concurrently with an ion flux generated by
the hetliody efitthe mvemidnucitn euwvavebangth taihe rgegeyof frigm about 230
nutriti onﬁl ﬁggl enent designed and dosed to aid in
napofaetEisdQ 8yt MAMETSent of a di sorder and/ or
condition). Additionally, the nethods of ﬁt)ﬁgjl}e [ n\fenii on
[0034) bdn sieadditionad FRedinGY; otwihennKGEoPa FRRAT OGRS May
tra%igi%?tag%gg a( &i1%membiie a&%ﬁyré#lg%itﬂ MnOfonid igBRdrited by the
eyon normal requirenments r the treatnent of
invnsion.d @hs additiolml asoléaie trbompy ¢ransfoneonowrrerdbveitle thauion glux

[ i nal _di d . e 1- 60.
i) e PR ot S e e R0 e 5 R R e of
su*f;%élgﬂgyjlﬂai_?_%% Q@E%,S QiaSP WRRARY (eS). SUeHh'l'aﬁ%Rt@o&yuﬂtﬁﬁé, 186 example,

exposure systemutilized for this
maKipeeibancad hyagldunposdex adrossfeoretl mpembrgne. t Addifippalgnolecules

di sh_made of te: ' .
hehie) oo e 15e% pURISHRHRAE ProldGyubr D8] 88 on fux
gehb@tedi B Hal inFehtidn- elude reWihduiiddld (e.5Y\aTihlttitidit ysopplement

Japan); and the controller (Hakuju Co. Ltd,, 'Ifok(yio,
degigpedpnd dusedite 21d dmdhe PECYREPR 08 XERSEDFE Qﬁ & lipgrdery aggfor
cRGH SRR, o eblh e AT b Lo
with ritypendimetiationt teeatmerit2 (eg., the aBFimistsatipanef atuédents beyond

ACELEeRhe 15 U Shane LSk Lo oty B (S o
sefv&ré%luﬁlsqgjg]%lﬁfo‘ﬁ?{egﬂlapéiis&ﬁersj.he controller and the

digital multi-neter. The field strength of 60 Hz
Eygén%i& N Gof 118! Hect¥OFidE ESENAEs @Yt WBAS ¢ial d6in & CHEN IMEREL in

ensity wtnin the cell cufture space of the field
MexpoSplemocgtes StimuldEb)y Témins ur r ent density was

cal cul ated by the expression: Current density = 1/S,
[00BSY e Thé EiFsexpbsurs upgibmeutilizad fenthi§ Ayperiavenit $/adsscomposed of

area (cm of the cell, cul tur 1 2004/011079
fop-pptgs e drebb S¥pssUres a‘téna@s.%é&}w%g?tet fhe G, generator
2086 U n); Birle OAC-7411

I BT R U g ey
IWATISE) | Faltye] yapnk and tfe comradles {Hakutfe. [1d.7 Tokya, Japan).
F@%&sﬁqun%ﬂa ﬁ%ﬂi’ex%os%‘r\é 1S I1_r|1Pz?n4 EFsengu% %%Pe’?l%’ The BMd exposure

dish is composed of a lid, a dish and a doughnut-shaped insert (internal diameter:

12mm). An EF was generated between the two round-shape platinum electrodes
(the cell culture space) by the function generator, and was finely adjusted by using
the controller and the digital multi-meter. The field strength of 60 Hz electric field
was determined by measuring a current density within the cell culture space of the

field exposure dish.

[0056] The current density was calculated by the expression: Current density =

I/S, where “I” is the supplied current (uA), and S is the area (cm?) of the cell culture
11



MgCl2, 0.1% (w v) BSA and 10 nmM HEPES pH 7.4) was

poured into the electrode chanber. In order to avoid
waeomsacto7of the cells and the | ower el ectrode, PCT/US2003/023730

pol ycar bonat e nenbrane (1sopore, MLLIPORE, MA USA)

was pl aced between the dish and the insert.

Approximately 1 m of the cell suspension was poured

into culture well/space and covered with a lid. Cell
space fAem)i chhsotssjurEshdénsitparBbe calcolatedsbyz Wrigptidensity =

Ogg}b@hgzmzﬁrom CLEA Inc. (Tokyo, Japan) maintained in

Fonal ani mal house equi pped with clean

1OBSEL 1 1RG0 e, B DS S E A e S B ey buyflr £137
mRf 8P ed. VoKX AN A0 N@iﬂP&l ESthM dgmcowel ﬁﬁw @a(‘l‘l‘?r@s mM

cultivated i n Dul becco's Eagl'e' s nmedi um

MgSILE0A, % KADv) BSA) a@ﬂbh@ﬁﬁﬁﬁﬁ th7h4) Vomorfoates] intonibe ictestrode

ser um (ESB) .. The cel nta ed Ha

B codtsier Q) i eorriopad HESPAend e LRA selerioge
pEX¥edtbsiitd @MBmbRke (Is6Frt VL PORB M A ?USA)&da@lhced\Met\#éeﬁ the
4 hr after cell preparation. Cell's wereé stored at 4

digh gind dhinseito rApmowtelmelt BY At e icoh setpenyian yiasauredyinto
c{ﬁ@q F&’Fﬁ)é?&%%gd%%érédkgﬂ 4 Mbuse splenocytes (5 x 106

were éexposed to 60 Hz either at 6 A/cnR or
C519 tA/ctErQ EF for 30 mn and 24 hr, at 37 degrees Cin
BB Phe  sham (control) cells were left on the

sl BePe ShAL R mice - peprol e pm ey Pl P

J afﬂaﬁj FaBXRASURe clivehtictal faﬁh%laﬂf‘ 'ligusﬁcf er%afi)p@d Ruithe8lGar? 4ir-Hltering
exposure were stained wth propi dium i odide

dédee %rtmmerm:toml@@gum a@?sﬂ@{iﬁm, p@fi edhpuspergionsedl splgpoeptes
ngea!g % ed béaf @E(\(%.Iv}lllﬁé: ¥%1IP ggaltb l}fy, t 11? %vg&a&ﬁ{l{r 3&1 [’fb@ becco’s

s an I'ns use
nﬁﬂif&ﬂOE}i@le’% néQiome QSIG‘SM[AI YM@e rIGSA}l &uﬁﬂéméntéd) rwiZh 1% fetal
at. 37 degrees C.in _HBSS contaj ning X
bwle%sgvab@s&)w% FRJS e Imeiipmed P’F&?@g gt@é%ced $alt gdution

r t
O3] AL ey R LR e e ARG 918y S Tarried ou
witihirtd hHEBS celbptepamiiog CelFBSe stqncdﬁidt@grdetﬁ pAor teiuse.at
37 degrees C, washed 3 tines wth assay buffer, and

Dickeemiyeition ofige @idbilem of BEepded defis t he assay buffer at a
concentration of 1 x 106/ m . Throughout the cell

[(UFBPpar aMdues spleleyes! (5 15 UsPeMisiniNsere exposed to 60 Hz either at 6
pA/em? or 60 pA/em® EF for 30 min and 24 hr, at 37 degrees C in 5 % CO,. The
sham (control) cells were left on the field exposure dish for 30 min and 24 hr but
were not exposed to EF. The cell suspensions harvested from the field exposure
dish at the end of 30 min, and 24 hr exposure were stained with 2.5 pg/ml propidium
iodide for 30 min at 4 degrees C, and percent dead cells were analyzed by flow
cytometry.

Cell preparation for assay of [Ca’*] ~high cells and lectins used

[0060]  Splenocytes (10° cells/ml) were incubated for 20 min at 37 degrees C in
HBSS containing 2.5 pM fluo-3-acetoxylmethyl (Molecular Probes, USA)

12



were m xed gently. [0061] Considering the reported
synergistic interaction between EMF and m togen
w@ Yoktloewzek and Li burdy, 1990), concanaval i n- APCTZ0R2083/023730
(Sei kagaku Co., Tokyo, Japan) and phytohemagl utinin
(PHA) (SIGWA, MO, USA) were used. Experinental design
to determne the effect of 60 Hz (6 ,uA/cnR) EF on the
generation of [Ca2+J,-high cells [006 Taki n into
[Vandanbatghe fee at.e$990]s e td:ib swspelsidn wys t dlllliﬁ éxipmeewith

I
HBHS Bt G BoSELiep 00T O e Eoge et s fmes
with %@?ayﬁﬁ)fférnaﬁ@rtﬁé/ icBlls Qe i E@bbmisting fhevasay buffer at a
experinments: 006 B%Fbr 1) cells suspended in
coHE@EStlbmbfér@él “bal.i Merouelzyut-the cqlhpreagatiomehe celbspspgasions

to %E{j%ﬂatotal of 40 mn, and 12.5 gg/m of Con-A
WRAE A dfter the first 8 min of exposure. The

[Oggﬂt alér‘\‘?‘%tipégﬁ ongflﬁ’%t %&18%:%%”6 oét?q% ;;tﬁL\meanlﬁ/IF and

mftEs&EWallebRdctdnd Dibﬂfﬂgﬁbe? c¥RsnsAREKe ggs@lmgmcu Co.,
exposure poi nts; Zi cells in HEPES-
Tmmpm@dmmagmtlnm (PHAI(SIEIMAPMQ,AJS A)gigre used.

different concentrations (1 ng- 12.5 g/nl) of Con-A
Expericatdd etbsiht tor dezlasnmer&ze dfectriofs 6% Hax(fogdran’) e on the

trol tiall th that of th
SR LRI ) P’ u?”W' thout EF-exposure: [0085] (3)
|| HEPES- BS + f ]
(00621 tﬁﬂ@ iatp accopny t ﬁf‘ 8% the iR fﬁatdg’a <Xpowifl pyrine

¢ F Grosel RE ubd el ObtirfiiR URFture: QRS lekpOS
sﬂl#ﬂo%%e%r?glgfég%g %(po‘%g c?g%et g{eall ng P 1 and EFrexpose% re

capgitions W HD,L& pARHIA: ER) 60 681yiigyutded fodlowirgmbraesperiments:
HEPES- BS wi t hout CaC 2 were exposed for a total of 12
[0068] af1) cdild fispemnteddoitERES-buffaed sflihen(@S) 151 givil Fa@f were

oot oo Bram et A0 Bin A A24 L Of Coy P addefpfter the

fiPTH hih & OYRWRS THEhirdl loubfofidiBRd &t ER&mexposed cells
experinent al Sr oup but wit hc%t'pEF exposur e; gp [ 0067]

cc(rsamme Govabu ameEFfﬁeipwﬂQeﬁs SO e Bproskt [ésapdshﬂgh cells

N PES-BS + 1 ml CaCl2 were exposed
WP%f’hea?k? o??[ %@eﬁp?ﬁure |%Et?’er whi ch different

[®gg£d 23?81 Wzﬁé gﬁgég T ar‘l’lz.lgfcgﬁgn W)ere exposela for Y8 of 12 min,

and different concentrations (1 ng- 12.5 pg/ml) of Con-A were added after the first 4

min of exposure. The control group was essentially the same as that of the

experimental group but without EF-exposure;

[0065] (3) cells in HEPES-BS + 1 mM CaCl, were exposed for a total of 8 min,
and 5 pg/ml of PHA was added after the first 4 min of exposure. The control groups

consisted of EF-unexposed cells containing PHA, and EF-exposed cells without
PHA;

[0066] (4) cells suspended in HEPES-BS without CaCl, were exposed for a total
of 12 min, and different concentrations (1 ng - 5 pg/ml) of Con-A were added after
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[ Ca2+] c-high cells for the next 8 mn w thout EF

exposure was nonitored with flow cytonetry. The
wa@ominolo7Tnas essentially the sane as the experP@EOBENN3/023730

group but w thout any EF-exposure. Statistical

Anal ysis [0068] Statistical anal ysi s in cell viability

was determ ned using the Student's t test. Data for

the effect by exposure of EF in [Ca2+],, anmong groups
thevéisst ainaliy béctxbgsurd\N@MA doAldal goiup WOis éaeitiatlycthp semeans the

gr oups),, ul;jent S ];Sest and ired t test. Al
eXE@%‘mtaétgir ‘ftB‘flthPH%E PRI anal ysis were carri ed

out in M5-EXCEL(r) Japanese Edl tion (Mcr os f(f 8
[0067 t wéPleto wraluate the Rersm}p@‘q efdgst 1of Fpsroasee, ce %)sowaen e

di S h different
SRR P A0SRl LY Fidu P bpAEsAB S tih it
cofidntrbherBe(00Z3! i 25 q%/mtbomferMAnw@ﬂé’/adﬂed; el el genevation of
vi,abl e after exposure to eit 6 Alcn2 or 60 C
[CROo g aFils ot Rschexb s pieasout B spers S RopdaegFil flow
n%é/f' t n 4l ehlaos%ﬁﬂ: A theUBDERARAA] but
¥ usp ns?gﬁsc'o%:{gglt glgﬁfe%ggtia % Con- X é(%ﬁ%g 3) . %ﬁidp !
wiﬂn@txm@rBF ekpasugg.r cl es repr esent suspensi ons wt hout
Con-A, the triangles represent suspensions with Con-A
Sthfmicaleiddysesxposed to EF and the squares represent
suspensi ons with Con-A that were not exposed to EF.
[0d6g)se Stividikaleadabsidinaelll viatslitypemsdaaminédrosihg GenStadent’s ¢
remai ned essentjally unchanged. ,The Con-A-induced ab
teste Datmion thesafTasbb e exroswe o 5F W%.nlq SORE BERYPS Was analyzed by
ﬁﬁm ?ANQIS/F@ ; hiy AlhAdY Hétv'éeeﬁ eg?bﬁb‘é? 8fudeat’t ¢ est Bed palred ¢ test.

e mtogen di'f ferences between EF
Attx@ogethtions forirthe ;staﬂe@ba(:cma]&sm maercechrded |ost vie rMS-EXCEL®

sopexsOubig OVEvSEor (3ps G o 3ot -l isgfhvdaprs doc

T{)}&% W ts of EF-exposed cell cultures containing
fe ent concentrations of Con-A, wth and w t hout
Rng;rl?){%of Cad 2. Figure 4A shows the results for the
cultures with 1mM of CaCl2. In Figure 4A both the

l t
0 TR £ e bRB e AT RSl o SRt tn
alt ﬁiﬂée&iephw%sl, 0108e than OVt ofdhé calls vadre Cmhlesaf(ed efosyrerth either 6

5 g/n). the presence of CaCl2 (Fig. 4A), the EF
Hé(cghlq’fﬁ@akﬁ/}?%& -enhanced the Con

[0070] The number of [Ca’*]-high cells increased significantly in both EF-

exposed and unexposed cell suspensions containing 12.5 pg/ml Con-A (Fig. 3). In
Figure 3, the circles represent suspensions without Con-A, the triangles represent
suspensions with Con-A that were exposed to EF and the squares represent
suspensions with Con-A that were not exposed to EF. Those in EF-exposed cell
suspension without Con-A remained essentially unchanged. The Con-A-induced
response was noted immediately and reached a saturation point within 5-8 minutes
after the addition of the mitogen. The differences between EF exposed and
unexposed Con-A-induced cells were insignificant (P>0.05).
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A dependent [Ca2+]c (P<0.01: ANOVA). Although the
increase in [Ca2+]c-high cells was nore substanti al
WO pootloe10@ 675 - 5.0 gg/m Con-A stinulated groR@EUSIING/23730
the 1.25 gg/m and 2.5 gg/m Con-A-induced cells
showed significant differences (P<0.05: paired t
test). In Figure 4B, both the EF-exposed cultures
(bl ack bars) and the control cultures not exposed to
[0@A] ( WHigiered dAs hnd dBt sinmarive tharresuls ofc BReapesedtded plvfes

coR Al er g TGP O OF reomchp Pty G SEIPLt SR o rpCle-
Fi%ler: gA sﬂ@%vg i(t)l%bﬁé@ﬁlﬁ foP e Catied wiNGu T HC,. EMIEae 4A, both

roups. To determ ne whet her the EF-dependent
th¢ EBR%posed pubigies flacknbangsnl ithe eudigrestnot exppsgd to EF (white bars)

compin TR TS PRt B R T Bipor o
i, Thahe PreRerl o RO (Pl AATARE S Aglifredifenflloa R Con
A degidéntq@at']( @<0.005ANGNV AR dAtthoughshy incedast inf€af G- hifgle cells

e BOSES AR, o T 05, D it o e
1.84 J%‘Mﬂ 80 £X %g%’ﬁﬁi ¢ éh-BEnfi®ed dcdllsNsiHR0C S oifigmitf di€Rrnces
I ncrea +, hi gh

se In | _ cells conpared to those
(Ps6105s pairddntiest).ebh Tigtte 4B, boBh the MF-exposzsheubtugesi (laclgpars) and

Cel | ti |ated with 3,125 d 6.25 - .
thsxﬁ‘?fﬁT eb‘%ﬂg“i S\I?%\émﬁxﬁ’%gq‘ eésg%in RGO %Sg‘ ﬁ%ﬂn% G ganons
cdﬁtﬁférﬁfhltib?y 6f ednok li)uﬁ&orﬁeltﬂl@ b (ﬁ@ﬂ.n(ﬁﬁ?&-déilmm:i&g [Qai“?]c rise was

stinul ati on, ile cell cultures stjnulated w
naglighée in:tmc@a%%ﬁ iceth condiiipm (hig(4B) m beih thg capemhend the EF-

d ' In [Ca2+],,high cells approximately 4 mn
exﬁ’ggd-%g%ésg stinmul ation. The enhancing effect of EF

St
toPTWoneA, tPHASEnulad&l \0E12 06 04130 78sBET/ URGAIEB23@Rd and

Exanpl e 2- Effects _of Low Freguency Electric_Fhel ds. on
ungBOWe NSRRI ERKTES 8 R B (o Or B Sl

(Ffi %;ZP;W&@? %Eﬁ-@xﬁ%@&é ??IM%WVQF whG i R84t @b<0.68 |pafred ¢

o evaluate t ects of EF on human vascul ar
test) ceativesl todhe wexpased (go@ipei naft er HUVEC), intracel lul ar
calciuml evels were exam ned in HUVEC stinulated with
[0DTB] anThéiadditioh nef. 3. T25-8%. 8l wuging of HeoreAf ecta] edspEtsians either

ulgeuxggﬁ%d\%%vggpgc{sgd g)gg]? ?{9294@%1% sﬁqggv%d Ié'lzgaéﬁgc%hp i%gre\a/ée% [Egz+ 1o~
high cells compared to those cells stimulated with 0.025 pg/ml of Con-A (Fig. 6).
Cells stimulated with 3.125 and 6.25 pg/ml Con-A exhibited sustained increase in
[Ca**].-high cells which leveled off at about 8 min post-Con-A stimulation, while
cell cultures stimulated with higher concentration of Con-A (12.5 pg/ml) showed a
decline in [Ca®"Je-high cells approximately 4 min post-Con-A stimulation. The
enhancing effect of EF exposure was significantly demonstrable at 2-4 min only in

the presence of 6.25 pg/ml of Con-A (P<0.05: paired ¢ test).
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the EF induced current density on HUVEC was 0. 42
my/ n2. HUVEC were exposed to these test paraneters
wo ovo4@iony s. [ 0075] After exposure, the cytopl B&US2003/023730
free Ca2+ concentration was determ ned by fluo3 flow
cytonmetry. A change in fluo3 imge intensity was
confirmed with real-exposure confocal |aser
m croscopy. The results denonstrate that EF increased
ExhiABleCRNBEBENE aifi Iogw Freq@dh®i Bhactriv FldidsCon B asddetime dubstance-
Treating Proliferative,Cell Disorders [0Q76] .Fo .
 dIntsacelplar Galcium; (G~ ) Respanses in H %@W
Cehgose involving differentiated fibroblast cells, the
—Tmnean i nduced current density generated over the cell

ranes. i.s._.prefer y t . 0: :
0T U5 P PSR oZ N ond ) BBt Sl oo
(héPbhBRer BIWVEC),| intraeslielapr elcmableverbowte Gx2@ined/ m HUVEC
about 1.12 mA/n2. Wth apgl ied current, the

stiap ey B Brid JeHameTy. | Heraripiedbs et KEjop HUVEC,
. ! v i a
H &&&F%&@sﬁ@'@f%?g (¥0,880 Wmd BFMAOOR vb ks, Al Akstih@Rd that

ast’s are a cell type derived from
the HR yahuced regactedemsity SmUBUVEC bwab DAt mAdma. c &IE0EE were

in vitro culturing, an ecrete matri x proteins such
exgased|ta Fhess frst Rqr%?%ﬁré??rid?rf‘,smﬁnd col | agen. Cul tured

fibroblasts are not generally as, ,differentiated, as .
[00TH s A ReTLOBFHES8S WPPHSILRF bior CRaeFHEANGR i defermined

b){}lﬂ Y Abw LA 2%t &angé‘}'ﬁ LB i%@%ﬁﬁtiﬂsﬁﬁj vtrz% confirmed with

erenti‘ate 1'nto many types o , Such as for
resixexppsue comttl daver midrowopy ofhe vasiiedernaenstratedhat| B increased
nmuscl e cells olla i bers, etc. [0078] G ven that
the Fmﬁﬁﬁwfé’f‘l@“ﬁ%ﬁgﬁﬂﬁ&? differentiation into
nunmerous cell  types as‘zagéi]g ed wth connective
B Methed ofyhreating Erolterp@a el PIordeISt em  net hods of 16
WO 2004/ 011079 PCT/ US2003/ 023730 control |l | n%hot he, )
[0§7@Iwt HFast tranfing pealieretivr eallt dispigsrsadrarilary ithpsg; ipyolying
AR lind ' Bra@id over th
cifRyeblibld bl 380, g BeERidopid bt OB WeEraly over the
cetixanmbeneispeeferably feuaDilviaAdind 0o devus 20mA/m”, more preferably

RS b 308 A bR S
al{:Oiél rop aghake! | With\applRat slirenethd hddanJgpieiedt sudiend \dRhsity

| menbranes of an applied current density of about
gcBrat&h over theOcalvmembtanes & prafereblynabont dQomA/my to about 100

E?UQs/day for at |least about 7 days inhibits growth
Meul tured fibroblast cells in a current

[0%99]S| t¥i_b%alﬁaes?sd %pet a cell type derived from embryonic mesoderm tissue.

Fibroblasts are capable of in vitro culturing, and secrete matrix proteins such as
laminin, fibronectin, and collagen. Cultured fibroblasts are not generally as
differentiated as tissue fibroblasts. With the proper stimulation, however, fibroblasts
have the capability to differentiate into many types of cells, such as for example,

adipose cells, connective tissue cells, muscle cells, collagen fibers, etc.

[0078]  Given that fibroblasts are capable of differentiation into numerous cell

types associated with connective tissues and the musculoskeletal system, methods of
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manner. [00791 Hyperproliferative disorders include,

for exanple, neoplasns associated wth connective and
won@slvikel etal systemtissues, such as fi br oBe&r/Ts2083/023730

r habdonyosar coma, nyxosarcoma, chondrosarcona

ost eogeni ¢ sarcoma, chordoma, and |iposarconma.

Addi ti onal hyperproliferative disorders that can be

prevented, aneliorated or treated using the invention
comirdfiagdsthe irowiteof tnatiffercatiggbe fibrehlanyreelsiiowivanalf ar vitro are

us?ﬁﬁ ?qiéo%?ri bR bR G et s et Y TG o

%ﬁﬁﬁ‘éﬂaﬂ@e QisBRiiss 6?%@5@@08@1&@ st Qisgues may be

p| U|t testicles, ovary, thymus, thyroid),
coh&alii&hmdpmeak@d by xnethods ﬂ;anphm:mcthg gg:tveth] of rﬁé)mld@ﬁé cells We

central. and pher.a ncre
i e ition G £ RaghRudes PERT i, Gkl Agpsity of
abeLOUR FotR 100 makim® fol Weriktias of bbdg 12udionss/ g beat least about 7

prog%glocytlc acut e Iynphocytlc | eukem a, acute
ifs jgrowihe ok ewltured Fpaplipitaeslls dn eyl thyxslependent

% onobnocytic, nonocytic, erythrol eukem a),
nphonas (i ncludi ng Hodgki ns and non degklns

[Ohyggt %Q&Bﬁgkﬁatlve%ﬁo@%ﬁ &%a’l?des Eﬁﬁ ané%ﬁ 38 Cr're&ﬁﬁgms associated

wiRI 6briiebive hanalegssikeletAr syst@ibtissuest kel as  GBRR&Icoma,
cervical cancer, ovarian cancer, breast cancer,
rhabdire¥nsaicome, | T)HOREAYN®S achORAIOSAEIIR, hePILeRERRICo miarcoma,
e} I
ot 2 SHOCRRERL L) CRBEONR. 1D Bl TRSRGF R Tin be
prea¢med) ampliotassiadr trafell vsagahe mntlcpameﬁmds 1rxc1udanfoe lexample
renal, cell carcinoma, WIms tunor

Dl GRESie BRSBTS i 1o AP APetteih i the

alBLRAOBBne, HEAL blglas@ Ngb16 digé‘s@i%’syst&%b %ﬁ&&ﬁﬁe @i#1ad (adrenal,
carci homa, papillary carci noma, papiila

peaaitémdarmtuutm testieles rewvary, élsxm@eyhs@wd) %dhﬁaldcﬁéldéﬁcbnh\’er

cr opharyngi ona dy Ri. neal
BT oot onCuto S o CbaroRad BBl dengiers ppelvis
peTROREN, OB, sdR H¥ue 098leén] 1ﬂ17)9axPGIHdU552&§éﬁl’tﬂ2&Z&Q leukemias

neuroblastona retlnoblastona bl adder car ci noma,
(lmha@pg rRgute: RFURYRRAYtC, é%t? beattici leykemian@guiel Bpglocytic

no c ar nd s npl
REGT T EIEEC  FLO BB AR e B
erSflireleolgnie); lyrapinbnaﬁi{inéﬁmm‘g HpdglimsandGeinFBodgkimscllymphomas),

ne Spl enocyt es
mN&Jtlple myePoma colon carcinoma, prostate cancer, lung cancer, small cell lung

carcinoma, bronchogenic carcinoma, testicular cancer, cervical cancer, ovarian
cancer, breast cancer, angiosarcoma, lymphangiosarcoma, endotheliosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing’s sarcoma,
leiomyosarcoma, squamous cell carcinoma, basal cell carcinoma, pancreatic cancer,
renal cell carcinoma, Wilm’s tumor, hepatoma, bile duct -carcinoma,
adenocarcinoma, epithelial carcinoma, melanoma, sweat gland carcinoma,
sebaceous gland carcinoma, papillary carcinoma, papillary adenocarcinoma, glioma,
astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pinealoma,
emangioblastoma, acoustic = neuroma, oligodendroglioma, menangioma,
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[0080] In order to determ ne the effect of EF on
calciumion concentration in nurine splenocytes,
w@p@aioiioco EF fi el d exposures of 60 Hz were appPCPUS1003/023730
muri ne splenocytes. Mce were splenectom zed under
anesthesia. In a 60 mmdish, the spleen was injected
with PBS (phosphate buffered saline including 0.083%
NHACI ). The cells were re-suspended and nai ntained in
neti@dBlas®ntal aeeRBlsfnia, SBladdeon ca{cﬁiﬁﬁﬁﬁ, (BAE¥nal MBarcinoma,
USA) , dur i ng exam nation for [Ca2+],,, which was
cygtadenogarcipgma, yedwiapy cpreigoma, chorigearginpina,And SENIRONY,
Cells were stored at 4C prloz;gr to use. [0081] The

apld 3-aEffeets of EX Bxpostirefm €8 S ajl : )8
eﬁ [ TJenS|t|es of 6 20 60 and 200
ﬂMﬁ%@g@%@—cel I s were exposed to these
on ons f m nut es, after which exposure the
Eéeﬁ %&@Wésgéﬁ?ﬂy were stinmulated with Concanavalin
ConA). Foll owi ng sti atign _of splenocytes w
IO@H(JA Igyarden SRR R e Bt oh e FRETBh Yiagoncehtiation in
mASIE LR st tLite 3 kel )ﬁ%éﬁlﬁ@%f %o HPRRA ap-EJI‘i%d to murine

experi nen nstrates t t he ConA i ncreased
spbembocytesn MOC] G\&I’ﬁ srlenestonized bedes pnestbesia. e It 8| s mnTWish, the

al ciumion,co n, increa b
soligp T qEC6 0 iy (st EFRS g oyt g DFadhcp.
THA S M Wk ® Re-sEPBERAL a@& inSfntaded GaPEREE R thaldced rsaRNfolution

density (See Fllgure ,, in which the Y-axis shows

(H&B&)u(&lﬁM@n MM USA), diring examingiion R EHE b Weich fas S carried out
A A
u@s@c St B e G by i

ddnk RS OW 20066, adrf(leﬁb(f LAnmhe spRhbcyd BYIsOheleNexpdagiiaetRse

Nati onal ~Research Center for Pr ot ozoan D sease and
capdions afor 3% GninnteVEREI YdlichdieAgomee RIS splegocyte samples were

HEPES. 1 2004 1 82003/

SR Sy PR AR 1 G T I o ey ) af SRRt g
CORA2Qtoleie frdd t@f" 2cdﬂcéhtfeﬁ$n0ﬁvaexdmsmmﬁed tthe fluo3 flow
cytop asmc free Ca2+ concentration was determ ned by

CYtPmeBY-f | ow cytometry, which showed that the cal ci um
concentration increased in the cells. A change in i
[0082b3 Thagexiierimenti dgmerstratesnihiat ndlep wiomd  deeased calcium

concer?tratlrgnc h SeCS%Péﬁ'ocyte cells. The calcium ion concentration increased with

an EF that applied 6-200 nA/em®. More importantly, the increase in calcium ion
concentration was dependent on current density (See Figure 7, in which the Y-axis

shows calcium concentration and x-axis shows time in minutes).
Effect on BALB 3T3

[0083] In order to determine the effect of EF on calcium ion concentration in
murine 3T3/A31 fibroblast cells, the 3T3 cells were subjected to an EF at 60Hz.
3T3 cell lines were obtained from the cell bank of the Japanese National Research

Center for Protozoan Disease and grown at 37°C in DMEM including 5% FCS and
10 mM HEPES.
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Exanpl e 4- Effects of Calciumlonophore and EF on
Menbrane Potential in BALB 3T3 [0085] Figure 8 shows

W0 b@i/oca@lrci um i onophore alters the nenbrane poPENUSZENN3/023730
of nurine BALB 3T3/A31 fibroblast/enbryo cells.
Figure 8 displays the tine course change of D BAC
intensity in BALB 3T3 cells stinulated with a final
concentration of 0.4 mM A23187. A23187 is a

[0UB410C ATIRORY bérfer@ied Gn eplicd ctigentidensitySviee tearlte 68200 pA/om’.
chartreusensis that acts as a nobil e-cargier calcium

Aﬁm&phmm@tes m%mpwr% the gytoplasmin fepe GahatcoBeRNEREOR Hwas

IHW WEI?EE %&Lﬁg&ﬂ% | le; 11n§ RBAGGRation

1nd@9§e|dafnl #e, cdllbe Bl Eiﬂﬁge dntfiues inhapeeintensity aamsscdnlﬁlemecﬂ)wlth
increasing the intensity of the D BAC signal (Y- axis)
cqioqahRs@ANrO39%Yeel | s. [0086] Figure 9 shows the

effects on nmenbrane potential in BALB 3T3 of an. .
Exanaple dr Ef&ctépﬂcla loym Jenophare-and E eaphrane-Potential in BALB

_Cirrent density of approxi rrately 200 mA/ cn2. The
anges in nenbrane potential were nmeasured with fl ow

meLry. . The 0 r th Lot r
G5 o1 Figlie 8 2Ry Pl B no8tor s B L, dqfentf of
mifire BNIW B'E?@S;-I fitsrobRSt/dnlita§o @éﬂsi OFighie® WsplaydtHiZide course

trypsin and 0.025 % EDTA. It was then re-suspended in

cMERESf DIl AGrieiangt infRALB 3T3 cels Niaplatod i kEnal cpnegptration

oRFE TN 57y D2y Rl e

chdrtruschkiBARA( 39ts ofs a Mmbbidd-cardac &a]k:mat |10mbphbreZOGDi‘EA(Etls a
was mcubatgd at 37 degeéﬁe C.for

ThYSy e s el 5GP dhfcTipgog ) potentil

AngE eTHY FhaPihe houshrbA& FfthEBASBOTTIRIN alﬁl&t ﬁ{étlb@AC
I n"BALB 3T3 of an electric field (EF) at t hat

egemehasteemembrams trerebyeinsiensing theaimpansity of tled p@@@ signal (Y-
cnp. 0 /011079 PCT/ US2003/ 023730 Exanpl e

a’én?s’ﬁgﬁ?géz‘ﬁvﬁ rrents Alter Gap Junction v
tercel | ul atlon novj al.

{isfa; Fraredshrmadis pice PRcreBr b Rpcava iR PR g an

eE@h?ch AAEERD AL 100 BE C\%Jk:h” BheratEPABURNE aéils@ of @Iprbximately 200
medi at ed by connexi n43 pr otei n. Confluent nonol ayers

mﬁ/cméy Atheicainges i oishbsans RotntaBypreanensheedvoit) 8ewarytpmetry.
e%héd%@gy%% R S’ceygomencqp %tag as follows. Culture in DMEM was

supplemented with 5% FCS 10mM HEPES. It was then de-touched with 0.02 %
trypsin and 0.025 % EDTA. It was then re-suspended in HEPES buffered saline, 137
mM NaCl, 5 mM KCl, 1 mM Na2HPO4, 5 mM glucose, 1 mM CaCl2, 0.5 mM
MgCI2, 0.1 % (w/v) BSA and 10 mM HEPES pH 7.4. It was then loaded with
DiBAC4(3) of a final concentration of 200nM. It was incubated at 37 degree C for

>5 min. Then the flow cytometry measurements were performed.

[0087] Figure 10 also shows the effects on membrane potential in BALB 3T3 of
an electric field (EF) at 100 Hz that generates a current density of approximately 200
mA/cm?2.
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solution to O-75mA/n2 (0-56 mV/m 60 Hz), and
si ngl e-channel conductance, cell- nenbrane
waeeomento7vol tage (I1-V) curves, and Ca2+ i nfl uxP@EDS2003/023730
measured using the nystatin double- and single-patch
met hods. The conductances of the closed and open
states of the gap junction channel in HG 82 cells
were each significantly reduced in cells exposed to
ERSmpV50Rix (rBvel B af @y eARIA Rerd@aP Runcti @S BREfCE S AT domAnication
~effect occurred on the conductance of the gap junction
inchynomial Fibsobleséh 5Y cells. Current densities as | ow as
10 md n2 significantly increased Ca2+ influx in H G 82
[008B] s, Wetdxatmaukdrtbe efféc of lmwlesm'l awtehts. onTgae -jhnofioguintgessllular

f th
oSt TR SRy Plone 2R S B, Gt Polhfes of
SWIal ﬁ%ﬁ%l@sftsf a%iG-8%) ien&iRobiéstes e §5Y)nw€ﬂ:| &xpoed in bath

G 82 ce not nedi ated by a change in nenbrane
scpluu@htq %rV5mE%l\£9? S¢meVisn ) de) end siaslerdhanngl eandusiasie, cell-

extracel | ul I B .
BRSPS R R Rl el IR e e
nifatife dGubdeeand Sihgletpagdh, mbthbdsrayhe amﬁﬂﬁbtmeﬁaﬁ thé I@folsed( and

The results suggest. that GJI C nediate responses |
ORGIh 8igtea | 0 ctbm&ap-w@ﬁtw@x@mn@ ing G382 ellp v se f%ﬂ%ﬁ%@&ﬂy

f t.ar Ri , t .

rogle B ool PUERL @30 AR (BEPTGRA il B30 PR 20BREER) o

effoctreentrsed Gh théecdnticahceRetithe gag-Jﬁnqtlesschpmm)]ethdm S5Y cells.

T TIENENT N TR L

cbiedugerad H&'”éﬁ@ct&)fﬁ'é?rﬂeﬁyn%b QY chiRbe6f tRNSlasma membranes of
hypertensi on, atherosclerosis, and

bpﬂilstuwsmfrceg?r wm@éemyémt of 88w zecussenigr 778 mAn’, indicating that
ﬂ% [& g tﬁ?t 66 ¢ 04%38{% ‘iRt %i—];ﬂﬁ%%j cél?%%gg ﬁotaﬂlgd d b&/ a

evel s € nean 1 n
cﬁ&ﬂg@&ﬂfneﬂb?@etpot@amer ated over the cell nenbranes |s
preferably about 0.03 mAn2 to about 12 mA/n2, nore

[M@y er giab YofklB36n (a¢ fHht 1@v-1e3@1 $¥Rad@0AA0MRAR could alter GIIC
PCT/ US2003/ 023730 _about_ 11.1 mA/nR2. Wth applied

i gynovil cells ¥iane arechppsm dbetcdoes apt densndianychagges in membrane

g{e%Ilﬁr Bﬁl A 29 o}!génd(so% ﬂ‘ﬁm r{ﬁﬂﬁ{) O i‘gsulﬁsg gfg?ﬁ%tgﬁat ([}gg%]:dlated

ress ted w th nunerous | sorders,
réspohdesli ﬁng syhorpdlr tcelissi fon, exdonsle,oslediersesiery arespdrises to pro-

iR BRGF REReT O8I0 PrntOEOTGHLDY O CORoTaR of epogalilr

1pLFRAA S BurrBis 40- 5

C. Method of Reducing Stress

[0090] The invention is useful for the prevention or treatment of stress and stress-
associated disorders, such as reduced immune-system function, infections,
hypertension, atherosclerosis, and insulin-resistance-dyslipidemia syndrome. For
treating stress, immunosuppressive disorders and for reducing levels of ACTH or
cortisol, the mean induced current density generated over the cell membranes is

preferably about 0.03 mA/m?” to about 12 mA/m?, more preferably 0.035 mA/m? to
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(2002)). Researchers have observed that stress can

i nfluence the normal honeostasis of adrenocorti cal
whoron®sy such as cortisol and corti cost er onePCTNBE2003/023730

hor none corticosterone is produced by the adrena

gl and, and changes in it are a general indicator of

stress. In a report involving mce exposed to electric

fields of up to 50 kVVm 60 Hz, reductions in plasm
ab6&' 11.CaaARRDNEVaRNGRlitd aluirems the htean cdpplied etrrehiutiemsity yis

at the beglnnlng2 he exposuye period (Hackman, R M
preferabiyabest 60-mA/M” eabeyt 64EHAAN "B ol . 32: 201- 213

(1981)). Siml ar| Y, Portet and Cabanes reported that
[0099n (Stishs tzs aassoizied withe remm@zsd hesltBo dispregrs,5oneipding

d J

e RAE 0, P e Bl e POk Bilrome, o

wélf’QJ deethin AsorefGalam@tune FunctiBh Wheiel ©TRINMetat®lism, 51:40-5
:95-104 (1988)). [0092] ACTH is a peptlge expr essed

(2@(9/2)) he Reseaicheay yhayp apbservedd thet niisess  eatc|ipiyepge ythe  normal

ho%rg gétgtﬁg df taﬁr%n&eo?ﬁgatl 'h%?m&(escﬁfci&' RUortidd |c§1\f1%b§telloﬂet A&

nctron as icator o stress
hor@ved Sortipdsterane hsypﬂmdu@adslw AETddrénah gtandnand oha;rxgns froit are a

the secretion of corti sol or. anti -|

qaﬁnabg@w@t%rqférra% figra ’éetpP‘ééé 1Y18§ FHAS 8’§qu8 gllﬁmc%ds of
XA8B Ik &/ml l6UTALeGudNRI iR )plashﬁtt %ﬁ%&ét&@hé/ ,coﬁ&é‘ﬁﬁﬁtﬁ&ﬁeﬁfére
ave found no’increase in ACTH | evel s after 30-120

oh‘&tatysd ofutfordy cit éhep begingingFofetbe aypgsure gerigd (Hackman, RM. &

Gier ot PG M Bid o A g g0 Bty Yeytey and

CM&S repofte€ hﬁﬁgﬁﬁeﬂ RatiMiesdd AGTRereeepdsedind {0V /al,as0 Hz,
WJ., et al., Bioel ectrorragnetl CS 6 381- 389 (198%4
lowgesd priges] evels wpsofmgd i the adnenglglangh byt not; ifcbleed Gpgtisol

o?g;:errgrraﬁ§ﬁsc &J%Hegﬁ{d %gCX@aieQ Y9 %?Jlfrl{%:ﬂ‘r@ﬂzagﬁetw 9. 9:50m4rg b§86)2)

on. Res. 65:14

AT At B, AR e, o B9 88
exdliishRlyscontorche skegetionats cbﬁﬁole | CTHileveld il the bady fanction as a

stressor. Altered bl ood ACTH concentr were al so
sig R euon of Hoails Stk Jeels PomA DRI AGHH tpnebpet o goptol

fi 3 S Q. I
th&,]&tn%tléﬁ of 9059?(% (a4§x¥%§ 1%@ 71 %rg% eou /1%) 2&:‘:{%18 for stress
reRfDhkISD) (ﬂﬁ'/ ABIPBY) trafdesa ]3Vdnts)-C mm&mgly,mswmb@rs have found

det erm pne tion n_electric
neocigsay 1 SIRT yaravet apdad devet Beffibebp SR DG e al.
Bidiecl:6dHEddten 20fo5St le@%lﬁduﬁleﬁl sffdlHyherenagnivert b)@f(bSed to

For exanple, the application of a 17,500 V/melectric

160 eV, (@0H#1£pr 1-3 houts agehastzeyingrasme ASHA miers foynd gQuintan,
V\H’I re aﬂt ﬁgagééé{nggne@go@%p399g %‘l'é%S% RVHEE hiRl whre exposed to

10 kV/m, 50 Hz, the serum ACTH concentration was higher than in the controls
(deBruyn, L. & deJager, L., Environ. Res. 65:149-160 (1994)). Lipid staining in a
region of the adrenal cortex was elevated, but only in the males. The authors
concluded that the electric field was a stressor. Altered blood ACTH concentrations
were also observed in rats exposed to a 15 kV/m, 60 Hz electric field for 30 days
(Marino, A.A., et al., Physiol. Chem. Phys. 9:433-441 (1977)).
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duration of 60 mnutes resulted in the reduction of
stress-induced serum ACTH levels in test aninmals.
wExenpl®76- Effect of a 50 Hz electric field i PCPUSHOR023730
ACTH, glucose, |actate and pyruvate |evels on
restrained rats Electric Field Exposure System [ 0094]
The EF exposure systemused in this exanple was
conposed of three major parts: a high voltage
[0@g3er dh @bniddgald hiveateteTivinetdabt therslicpticn vbirt elgeric field at

parkghls psETsa o S GO BB D N O HARER! ERp Y F ATET
cottentattbnsT GHOF RxarPIRARL g}ggﬂu@: oPXPP306H Q/'/ﬁlaé&fimc ﬁgl'BQSO Hz),

exposure cage IS conpo a cylindrical plastic
a \aﬂtgge 6£7,080V, and ammldgtftd cutet demsniy aﬁfdaoum%ﬁ-écﬁt mAétasfor a

0 tai nl ess
cugien QOB IPES o (i tegugion ¢ ruaeld G RLEE
le\%fsﬁlﬁgst'%nnalg 500 VVm in the cage, stable
alternating current (50 Hz; 7,000 V) was applied to
Exaj léJ @pﬁffegﬂ &4 rSQ q4¢ IE&E@ rﬁ'eﬂ?iﬁt AbsiArer [ 408RE, lactate and
€, [ Week ol da V ar rats, 300-350 g of body
pwmrmvelmneesmmedmased from Charl es River Japan, Inc.
(Tokyo, Japan), and were maintained in a conventional
Eladtviotiel Ghposae Sppeed Wi th an air-cl eani ng device.
Restraint Stress [0096] Rats were restricted by
[0WsAP P THE: EFCékp%drB s?stéthlﬂée@% yEigrdxamplee wah @etpasd of three
laying it over the [ower el ectrode for 30 mn.
mgiep eaitsiehhigh Teiticgrecpoeoy (Hypthtens B, tesippmpgutput voltage:
a e I
o435 s el Ll 1 TARh HHE 2 LB 36, #¥onstant

vdhaky paweo saipty $HORIYO SEIIDENsTmEyoe Jdpan);:iadi EF raxposune cages.
groups, restraint alone and restrajnt plus 8i azeﬁ)a )
The eRpAERcagers cewaniedor a sylindscobpasis ey eight: 400
t
B e BRplEcd e Sl ShooPy @F”P%Pﬁafﬁﬂ% Higed¥her and
urtfiey fideylindticnl tage. dn otdes tooform élse EBI(5 Haj b?;éOQaHdn) in the cage,
restraint plus E urt re, ctom ts
ste@? dlpdipeptient o S R0 B”ag?raé’ﬂﬁ‘%‘? SBF s R,
exposed (AI) sham EF exposed with restraint (A2)
E?E”’&@ﬁﬁgé‘d?”w‘t h restraint (A3), sham EF exposed wth

di azepam treatnent and restraint (A 3
[0095] Female, 7 week old Wistar rats, 300-350 g of body weight, were

purchased from Charles River Japan, Inc. (Tokyo, Japan), and were maintained in a

conventional animal room equipped with an air-cleaning device.
Restraint Stress

[0096] Rats were restricted by wrapping each with a thin polycarbonate sheet and

laying it over the lower electrode for 30 min.
Experimental Design

[0097] The effect of EF on restraint stress was determined as described below.
To assess the restraint procedure using thin polycarbonate sheets, 6 rats were divided

into two groups, restraint alone and restraint plus diazepam treatment. To examine
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[0098] Ovariectomes were perfornmed 4 weeks before

experinmentation. EF exposure and restraint treatnent
wappkioe®79 n this study were as foll ows: Rats Wee€EUS2003/023730

exposed to 50 Hz, 17,500 VVmEF for a total of 1 hr.

Rats were restrained with thin polycarbonate sheeting

for the latter half of the EF exposure period. The

experimental design in the control groups was the sane
thaeffett dfxpesiuretd BENta sl mumal andceptriettomizdderasb doroel rats

of EF exposure. Coll ect Bl ood 009911 .
wete Byided ?rmgwe @rq@étozaeslfra W@HB&P‘EWWE nf}s{“ﬁ 1%}@%@6
ovaticboffizN 1 w&EREL gﬁ,meat in a%b-%oﬁgms pfoﬁeargegh&y EF

centrifugation at 1,5 tes
exploashA Mashast BF exipqsbd wath r@t];amt aiAZ) &Rmpnmdemth restramt (A3),

ms remsn Af t ex of whol e
eﬂ?% évé@ﬁf arwgrg W%F%rt‘{% Ef]ﬂtt(é% gl ass tube
containing 9 EDTA by cardi ac p tyre under an
8k ¢ hmaectomigs BereLI wg 'Eff betpre FRRAAPgHation.  EF

(098
:QJ g&% @g%b&alﬁmea%ﬁaeﬁ 1i€d Fh 18 Sl %&f&g%ﬂo‘g; 1@99 Were

nd the supe nat ant stored
exp®Bedtout(t Hi, 1h800néas BF doemtotdfof Hdrrnﬂhm weigl restgeed W1th thin

l.act at t | 010 .
pelSmpoaG Caftiizn Sy Sies TeRE) b G B EEnGUUTCe PRi%ha The
e%lmeﬁfhll' Qbsig® hﬁt‘h@ lcBtrol GEMIPE wab SHEaBE dstin BlcexPerimethiabiBup

I"'evel s were perforned using an automatic nulti-
exnenbiloy therabsence OSFES PO 78, Sysmec inc., Tokyo,

Japan). Plasma glucose, lactate and pyr uvate | evel s
CoBlectingdtised 8dnmles h an aut omati ¢ anal yzer (7170

Hi tachi, Htachi Co. |Itd., Tokyo, Japan). ACTH | evels
[0090F measlsEslobd was icoliected AGH Hubdladam veimbefive sigapitlation of

e (ACT Fé@}aRll\éﬁ@pg' !SUBI SH %_E'é\l/l CAL@((:g%ot%m?rli_%}1 tgl é?@nd agamma,
afACkar fl RSty inBhtq a@%m %Qﬁf”t@ 13846he measurement. After the
PCT/ US2003/ 023730 d.). Plasma corticosterone

ekmvisteniad mieat lwhete bbmh g°roan @@mtcw@ﬂ ciliqcted( inmaQilass tube
c&%ﬂ%m}ng %]?[2’?%{0 %(iogs}tg}% (1)'%] te}]_ll_ ]ah ﬁgcs%ei% Orﬁegi 89!)1%od was

p%libﬂ&ﬁ &ﬁﬁly@ébl@eaeoncﬁﬁ@n dansther2 ol wak c@iﬁﬁﬁﬁgee@ EO() x@ for 10
set as nedi an, 25th percentile, 75th

pera énQ) pad the syperuataatitPred & -$0 ntwafilithe measirgiueat gf hgrmone,
gﬁ{cpgg dcpﬁ@&glywm\%gf erence between paired groups was
ca

at ed
Blood Analyses

[0100] Hematological analyses including red and white blood cell count, platelet
count, hematocrit and hemoglobin levels were performed using an automatic multi-
hemocytometer (Sysmec CC-78, Sysmec inc., Tokyo, Japan). Plasma glucose,
lactate and pyruvate levels were measured with an automatic analyzer (7170 Hitachi,
Hitachi Co. ltd., Tokyo, Japan). ACTH levels were measured by using an ACTH
radio immunoassay kit (ACTH IRMA, MITSUBISHI CHEMICAL Co. Ltd.) and a

gamma counter (Auto-Gamma 5530 Gamma Counting System, Packard Instrument
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Student's t test, and the significance was defined as
P<0.05. All conmputations for the statistical analysis
woweead/ocary i ed out in M5-EXCEL(r) Japanese Edi t POTUS2003/023730
(Mcrosoft Ofice software: Ver. 9.0.1, Mcrosoft
Japan Inc. Tokyo, Japan). RESULTS Changes in plasm
ACTH | evel s induced by restraint stress [0102] Figure
11 displays the effect of stress on plasm ACTH
Cbevidl)s. FRadnsa wertieostadne riewd raehe dndamired pesing anemhiygreial kit

with 1 / K . W of diazepam (fi .cirgcl o]
(Iggallﬂ%n(n%ﬁaﬁlegem&?& Coﬁwwt?rynﬁi«mfé\? %&fr%eéiﬂcaﬁg I&E-i-pam

adm ni stration was perforned, the rats were
Stagigtiqahidnetrsiso provoke a stress response. Figure 11
shows the ACTH Ilevel of individual rats 30 mn after
[@108] Besults wdre ehpressed s miean + sandardagrcbr Rd sneane 3. Edionthe data

eriod,val ues (nmean, ::-LaS.E. ) were. 231 135 and 1177
o Ferkd 123° ARl s eSS ifam 2D st dn Shagues.
Statisaerll Sddfidahibe REF/ dilffetecé GfetwednN baipdd! grélipd 28@A Balculated by

r Conparing the ACTH | evel s of pre-

oup. n and )
Spuent’s etest andthassigrifeancy veasdefiged ap/<00Re Adb computations for

oS BES SRk Ao ACELS ALl By oo

Off&d dofivitire: Vi 9.0 8 PRIeresoTt Rpan RS PEkYd, Vaday). Ef f ect of
EF exposure on restraint-induced changes of plasnma
RESEHIsevel [0103] Figures 12A and 12B show the effect
of exposure to EF on plasma ACTH |evel in normal (A)

C?g?g%\égﬁlﬁ%%%ﬂ% gelv%l?gi?z’u%% by fstrafn?beser € restrained

atter EF exposure period. Plasnma

| I i r te =
(S0P E LT AL, TR el fh oS U A Sl PR vere
admitistaited intabediendaBipamith N=tp/kg BSWI af riazdpdn (§11&F clrEle) or

=6), and restrajnt during sham EF and . di azepam ( Sham
SQH@ (BP%{lz%‘b‘éFﬁS- n2gyy. m)iﬂ’é?%qf@ﬁ%&zemﬁ HHtEEeR Pas pengrmed,
tH8 AtPRER Rstrath e fo ;%v&ldéea §iFesS 8SPHAR: R 11SsHOWRIBS RRErH

I n boxes, whereinthe horizontal |ine That 24 WO

laebaf Ddividiel RCY3USED8R¢r0R8 330 of dppreatraint. oPrdi andiRostaestraint

ol IS DBt SHnoer £ 3 mand REF B3R el B revvein

a orE ifggo t’ ;ﬁnﬁ%elfe epResent d 82 P Sg/gllﬁr i e%%‘&e{il@b %ﬁlg Qliazepam

line that forns the to each nmal n
gho. répnesentthe ATH kot qfereecantdi gost-restrginhgress oneash group,

l i t hat appears above,each in box_repres t.he .
b T PR DR 6 DO L H1 T LB g g higher
i HeQUtRARNAIIIRIad BR Y estf: %Rﬁe&@iﬁgﬁmt Supdl RkpasAvMgl ue. Pre
1valeues are not shomﬁs. a*: P<0. 05 f%o%ypr eﬁe\?al uZ.

Effect of EF exposure on restraint-induced changes of plasma ACTH level

[0103] Figures 12A and 12B show the effect of exposure to EF on plasma ACTH
level in normal (A) and ovariectomized rats (B). All rats were restrained for the
latter half of the EF exposure period. Plasma ACTH levels were measured 60 min
before and after EF exposure in the following gfoups: non-treatment (n=6), restraint
alone (Sham, n=6), restraint during EF (EF, n=6) and restraint during sham EF and
diazepam (Sham and diazepam, n=6). Addition of diazepam occurred 30 min before
start of the EF session. Data is expressed in boxes, wherein the horizontal line that
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t: P<0.05 from non-treatnent group. [0104] In
ovariectom zed rats, plasnma ACTH |l evel in the
WO 004/0e877 ai nt group did not show any changesrPdrius2vg3/023730
60 min. In the other three groups, ACTH | evels were
el evated during the restraint period (Fig. 12B).
Conpari ng anong pre- and post- session, the plasm
| evel elevated 18.6, 13.4 and 13.7-fold in the
appeenstto alivitle ahchnaiin bokhato" twesimalen bomdeﬁié§entsaﬁld métkan, the

"restr |nt an epan!’ grou espec |ve ]
hesigpaiad 173 GRoWETE R BRI bEeoch s Buber g 5%65@#3 25th
p&eddid, %@h&ioﬁtaﬂﬁﬁé@ht fok@b ﬁw.e(tﬂg Gike oP@éen AR bBX PERSRE the
as a nedian, 25th percentile oth percentile

75ﬂ1mem@m1knﬂledummmd1 Ll th@t appegys abevel @oh awrin bGx sepoesentsdhe

chan es | eve Al and cortj costeraone
i Pocfoy pefEmtal fing hsh BRSPS e dhsnfox
6{)Pé%entrs @&etmamﬂﬁmauaﬂleEﬁare Q41060Fe ﬁ@mom% P<66§ frndptiakie.
ég and Corticosterone |levels were 845 48
Tahd0. onmmnctrﬂgnmqtgrq@spectuvel y. Effect of EF
exposure on plasna paraneters [0106] Figures 14A and
[00RB] Ehoverichiemésfellgats, @isnEFAET Polsueldén the non-restraint group did not
restrai uced _.pl as Iuc se.l evel cha
S Y OR)ECA R6 £P PRY o Tscoihey b (Ragroufy duath il aere
c)R4ited AuAnE MRdresddify pdrivd @e S1|2<E) f C6mPARing dindrdp=Hkk- and post-
Sanpl e nunber was 6 in ta was expressed

serslop, oechlema 15 w1qyeicddid. 134 75 I dbidenihg eshaint slone”,
o R PRSP SR o pnd et b E wmppctizely

(495 PR B Hlok 6L S5 B xR SptPRCTEEN s ip pormat

rit€(HEACY Daba SHAP HxPESsddhase nieﬂfaﬁeasﬁspérl?derﬁlle 1798 . percentile,
However, the trend of suppression of g@gsm& gl ucose
nyigipEig ane maxjauERvaljieo UBieUEes 134t ansh 3 shevy thenclifgeemin plasma

98 A DB B SRl ] b

albb&’ amtlthtStesghianaidBF e fomps wefe HO5expes i1 H2 + 183 (pg/ml),
restraint-induced plasm lactate levels in normal (A)
apth Gorsicasterone vels avpre &4%*' @¢Bpnd 7@+ 24 (eymbasespectivshis ur ed
after a 60 mnute session (n=6). Data was expressed as

EffecrerdiEdirexposisrdron ploswe puidmetersSt h percentile, m ni mum
and maxi mum val ue. *: P<0.05 from non- treatnent

[@r06Y Pigures PO afd 14B aiiiobhiam efifcotupf EF rexpostikd o8 trestiaitednduced
rats, plasma _lactate |evels |nthe restralgt al one

p&ﬁswapglmoae Aol Sdges PR AeFNlaWy ands ewrigsiemized rats (B). Those

levels were examined after the session for 60 min (n=6). Sample number was 6 in

all groups. Data was expressed as a median, 25th percentile, 75th percentile,

minimum and maximum value. *: P<0.05 from non-treatment group.

[0107] In ovariectomized rats, the restraint increased the plasma glucose level
(P<0.05: Student’s ¢ test), and EF or diazepam had the tendency to suppress these
increases (Fig. 14B). However, the trend of suppression of plasma glucose levels in
the EF group was not observed in normal rats that did not receive an ovariectomy
(Fig. 14A).
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conpared to the non-treatnent group (Fig. 15B). Plasma

|actate levels in the EF- exposed and the di azepam
wa@cdiminiwrer ed groups were significantly | ower PEENS2003/023730

those of the restraint al one group (P<0.05: Student's

t test) (Fig. 15B). In normal rats, plasna |lactate

levels (mean S.E. ) in the presence and the absence of

EF were 28.6 3.6 and 38.1 3.7 (ng/dl), (Fig. 15A).
[0168) Fig@ssl §A Gind SISH blfdw @) effidvaloy HESexposwt ainerestrainieinduced

in animal s exposed to EF were significant] LF é@}%ﬁan
pleswgslacigte ferls i aeral ) aaf oiarientemized pep .Ué%: %?ﬁ were
mbashd L fer L%lrgg-%uté: E&%‘i‘bﬁ (%86 Zgﬁé‘ﬁ% A€k S&d ah “FE\I/ r S%Sth

exposure on restraint-1n asha pyruvate
perdentilear7btcpercantibyg miairaumTdnd inexielvem welue. ek afi(hed fiaft eon-

a 60 mnute b sess| o n=6). Data S expressed as a
TP RO (i Sh ofer B tYPF BUOTAH Him RS
1afPRes1 VAL Vigtl 18 - restraift<QloRe drb@Mdn® ot rsﬁ@'&/nﬁgﬁiﬁ_gﬁtﬂu&ffefeﬁces

ovariectoni zed rats, plasnha pyruvate level's in the
congsiredationthe abotreatyrent gronps(Fimt1 5B3i dhashiaclastateylewil$ fire thenEF-

ergteeindane ity PR G oo P Oigp Bt AR e gose

offhie QEstaditialindt £6@§ (PLRIBPSHNMRTSE! teSt) gm%f i SBNt [y nbi@iv Irats,
than those of sham EF exposure group (P<O0.O05:

plstuailantateslevels @uean + 88 yjin thepres¢rye pod fhemibgencs of EFsweas’8.6
E Bt ool it wep Dothis ST ook eufbel ShEdpaliis, fotte

leL Y &l SnitBlsexpal oatk %feesﬁ%riﬁgc Xrtbwelt fhaf §55sk OF theehiraint

Dat a was expressed as a ne n, 25th percentile, 75th
alpes gronp (P).05riStudentis atest)maxi mum val ue. *: P<0.05 from
non-treatnent group. Generally, the observed
[00260]r aFighred shookesnthe cdffeny o8 EF edxpbaue oo tebteaintbimdesedgflasma

white. bJqod cells .(MBC). cqunts in the .
DYBHAE IerBls R TS ElsCrire 1S o Gris S st ARG afige a G pginute
scRlBh gﬁéé)?rﬁé*a Ay AZOPASE A 84 R SVl Berc@Rile, IP5tR HrdRhtile,

(x 102 cells/]), Fig. 17). As a result of
mgrtimmins tand amaginaing syave. VBE: | 2903 from apgriipaimest tgrelihed In

ofFlfiortRrbly MaRaP R TR B WS dope axpimets =

sighifiogntlyRifrefdht frSmuienst the tnohassimert graupabietehded wedbcrease
rats. WBC levels in EF exposed or di

by destiaingt eSubgechy BUBEOUPE ¢xBR®dt's BE i %ﬁg&%t@ﬁ% diagepam were
Sigﬂi@fc&{t B%Pﬁl%g glﬁu&e of S W&Pbaﬂ@ brdupaP<b08: SRALKEA Mbst)

one droup. e /- Electroencephal ogram St udies
(Fig. 16).

[00101] Figure 17 shows the effect of EF exposure on restraint-induced white
blood cell (WBC) counts in ovariectomized rats. The levels were examined after a
60 minute session (n=6). Data was expressed as a median, 25th percentile, 75th
percentile, minimum and maximum value. *: P<(.05 from non-treatment group.
Generally, the observed restraint-dependent changes related to the number of white
blood cells (WBC). WBC counts in the non-treatment, restraint alone, exposure to
EF, and administered diazepam groups showed 78, 99, 96 and 85 (x 10 cells/pl),

(Fig. 17). As aresult of statistical analysis, WBC levels in animals restrained were
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[0109] Six rats were exposed to an electric field
estimated at 17,500 VVimfor 15 mnutes a day for 7
waelayg/01ibne devi ce used to expose the ani mal s WAST/ES2003/023730
Heal thtron Exposure Cage (described previously). Six
rats were used as controls (sham exposed). The
follow ng paraneters (endpoints) were observed: brain
wave abnormalities detection; percentage of each EEG
mgﬁi\ﬂehnt@rlﬁg]ner(thamakﬁse 6@&% noﬁJtﬁmmemlagmubi(@hO 051 Swdent ovest)
wave, deep 3I eep ? st wave sl eep); and (S.rg
ineEigrPRizsd S3ts. W%C vshin EEsxposed op tazeRsne pdrainiterpd, groups
y/ ,
teg%:& & lgellggfié} (tﬁ%i Iﬁ)esnoﬁlll's}?ésagnsl&ﬁ ’ pg 4 d Wg:%ealow%k %ﬁ tfl@ré&?ramt
alone geppat ed exposures at 7,000 V (17,500 V/n) for 15
m nutes, a significant increase of the slow wave
Ekingple 7s Ebepoteephalvgamdisdieyed for a period of 1-2
hours on the first day. On day 7, significant
[(ﬁ%@L 8BSREs Rbrd &8Jos&d 808N RtedRicidld te@ﬁmﬁ@ﬁtatt YYBUY A 3515
stage were observed. A significant decrease in
nnm@emé%efcgt7a@ee15aﬂaleab§icg m|s¢d twag¥posd the raaimas was aHidealthtron

slo r e ohserv r ri
EXEREFhG s (o8 PRI R Ford Y Bt o8 ool <Rl
efpd@ad) | CRM f@lﬁﬁﬁﬁgs}earmﬁefefse (am@kmt@tvag@ abgbreed: brain wave
significant increase of slow wave deep sl eep stage
ahparaalifiesedeiediony Pﬁ@ﬁﬂ%ﬂe Pﬁﬁ@?}h &EG |yt groupn e, rest, slow
e [
a0 Bt B AU RN S By SIBLICE Rhd MR R of
thpefrontdl catexi BEGH pmerZspécﬂnmn r@ltﬁc([l#&ﬁ%nﬁz),dhpms(érlé 875 Hz),

ot P2 o; PR P RFLL EES 8, Sl BEPREL i prpeated

ekﬁbshfb’s 8t 3boely (tl habo VRS e BHRRSW 8ghificalt 188k i the slow
present ed any neur ol ogi cal  concern on frequency

mwa Ihgbﬁ gleapf levelomasagbsenyed dor 4 pentast ¢f 1-B hopgiden therfast day. On
dg}/ zoISerggl}r ta%t d Q ds'eén 89 néc’st spa]g%]d 36: %{IHIEI%% %%gt-egilpos%re and awake
stiga Sveky/ ob@evedl aAeﬂgrﬁﬁearnt tdlaereml in therbhake e&ge gnd a significant
.preferably about 0.4 mMAma to about 6.0 27 WD

inayenss mtiless Vo e ghirisepstees overapbsep ed for 8 Ppried Bngingfrom

out

DD LSO, iRy (21 50th Bl LjafPhac and o
s{gificant 1Ea1eastercdad1mwn gvaxetdeep slesp stagaewmsa]bscnvddl tregeriod ranging

L S R e e R R s
wivelghedbep ﬁ%&uﬁa@o&%ﬁleﬂ%f@ pEﬁo@ﬁﬁgﬁng‘}&ﬁ 20phB%rs fESWing

preferably about
exposure.

[0110] No spontaneous EEG wave type or behavior abnormality was observed.
There were no indications in this study that repeated exposure to an electric field

presented any neurological concern on frequency analysis of frontal cortex in rats.
D. Additional Disorders or Conditions

[0111] For ftreating electrolyte imbalance, the mean induced current density

generated over the cell membranes is preferably about 0.4 mA/m® to about 6.0
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mV n2 to about 0.32 mA/n2. [0113] For treating
excessive body wei ght, the nean induced current
waelengiol w79 gener at ed over the cell nenbranes i SPCT/US2003/023730
preferably about 0.02 mA/n2 to about 1.5 nmA/n2, nore
preferably about 0.02 mA/n2 to about 1.2 mA/nR, nost
preferably about 0.024 mA/nR2 to about 1.12 mA/ nR.
[0114] The invention is also useful for the prevention
mArm?, reaenReferaly ribseibg- makel eb alboaind.ec onredS and still more
tissue disorders. ,These disorders include, for
prefeeipyl about 048 EuyEF 38 EROWPHOIMM Mg seni | e, secondary,
and idiopathic juvenile), bone-thinning  disorders,
[02 82]iBae trhiating outhritis, ghe ardandpdused chireryi density gepaplsd avgmthe
EST,syndr.ong r S API 2 PrQ I
ooy DO DBt o, >0 s 6 (BBt (E3RA R more
profeehbBARBdUt AYES5 thiem? my @diit @B miAGS omustefraferdbdy about 0.026
rhegymatoid arthritis, immnosuppression disorders,
mA&DT g ahpat 0-3A8WMAT a, headache, facial paralysis,
neurosis, arthritis, joint pain, allergic rhinitis, .
[0413]6%, tredtingnexcessivie rhedy | weight, Dheawede Induesdegyyrent density
end triQsiS,qurinary. t [ o) ;
R b Ly RSl b, b (R0 m RRPH0RR 1.5
mAYRYAhbre praferbly abaltl GODRESm’ fepbbat LRcaA%N’, Sabstyrefprably
gl and di sorders, apgetit@ di sorders, nausea,
abpyhy D2haA/mnite dout &,l@dadiYe urine producti on,
vertigo, benign paroxysmal positional vertigo,
[0dd#laThes inveatien ot hlsp usefinl pr thesprevention oraieat@ent ghaypsculo-

fail,ure, chronic..Ki il i )
SLPE SHIERRE ATl Ul ioe 50R0BE i
odtEdpertisiso@indl8diak Senils efetdndbny, ahb ddiopethiciivenitd), bone-thinning
addi tional _renal di_gagr ders_inyol vi.ng .osnol $,§ d
dieidpme RelCeAisees-<BIPieA FPRISN d1Uisttn Selgiodena; S syndrome,
Ck%\gg’tl’ Volts, Plofis ?&Jaﬂrof' FRaka e, fnd ﬁ%pyl‘éfxﬁpbﬁt‘ tcc))rn ligaments

ratus [0115] "EF apparatuses are desi gned ) .
agknentlage.an dhectinvantionelisl alsowvisefial t ey thaangtoruaprthriis,

. pl aced. As.denpnstr ated .Figure .18,, the.el ect.ri .

R BRSSO rOTI BETRUR gsaTES, SN Baraysis,

n&REMIRABSLE, 16ine Phin! Sll& LR rBRiitis, Ardse) dlRbhiv paycredthis, DiGadge
may enconpass only a particular region or organ of

andrealy ridemetriqsty vspaty; ant obsiondtions, Rsewdageps, dhyrowd\digerdgrs,
p R T A AR BRI b A BafiPary gland
dBbetsl appqtitd dixoidets, dahenapymiimga ttstysexciysiveongund prguction,

el ectri otential treatupent, device (2), hi gh .
vertigo, ben%‘gnpparoxysmall posit?ona vertigo, ac'hal%s& a?nd othet neural disorders,

acute kidney failure, chronic kidney failure, diffuse esophageal spasms, and transient
ischemic attacks (TIAs). The invention is also useful for the treatment of additional
renal disorders involving osmolality, maintenance thereof and conditions or

disorders involving an osmolar imbalance.
E. EF Therapy Apparatus

[0115] EF apparatuses are designed to generate an electric field in which the
individual is placed. As demonstrated by Figure 18, the electric field may
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vol t age generati on apparatus (3) and a conmerci al

power source (4). The electric potential treatnent
waelewioel0f®) conprises a chair (7) with arnrestBCT/6%2003/023730

where a subject (5) sits, a head el ectrode (8) as an

opposed el ectrode attached to the upper end of the

chair and arranged above the top of the subject's head

(5), and a second electrode (9) as ottonan el ectrode
engoinplasy shex entifenswijestt r Allerneiinenly, thisefieldbjneyt encbippnst enly a

s.ont face thereof. Note that the
P lééarﬁegboﬂogé’@g% ?%Eﬁ "opposed el ectrode of the

d | t d whi ch | ectrod
(QERERSe TS Snimic Y ot o fighovolutts, mretaien Gopuaier(D
sikRAhe '&hsen%odﬁlﬁéﬁtsofoﬁle LR&ehORRntTIE N‘aﬁ{é gh i Te&gﬁ‘-lc l?oten‘ual

generation apparatus (3) generates a
themma@moﬂg a:gmpneest treeletteaqooeetrmat ﬂeaime(ls)ie‘antd (2), a high

trod
58 EpfaiSh STt lnahdr PRty pATCLAEr Che Dedeuic
pétédtial BRbtvRRNdENE: (25 86mprikds @BhAiP €7)fd11ﬁp£rmr6’srts (62 wheR&a subJect
vicinity of the chair (7). A distance (d) between the

(Piststa hepd glegods S es @lajepl(ossd elgetepdetatiachsg totherupper end of the

SRR 38 B B T8 L0 b

aebarham dked(r&)e w]lih:lhsas stemmﬁd::l&hedé fdee (H2)subfect CHNARLChRther
to a high v e ter nal %10) of the high

16&6|%8’& %\t ‘Hﬁo S‘}Lf]? f( Bpady gleghods €9k ras canceprpsed

eledtidde dftthé §e<§)’n§%l&ﬁ@&é @?dwmch Hs tar}ﬁalﬁ'e%btrx% trﬁ%ﬁ othﬁrw%e be

output termnal (10) to“inpress a voltage t’
ceilieg t waltlefl¢®) famduteher stheonohtemth entpanusleof( . robm. The high

R G o B B SSRB hgias s6 e
h@@sdlédt@as (8Y 4dd debénd dle@fode '@i)e ThesHigh Q’Slta(gé) gen@x%hﬂ@ aratus
t he human bo ﬁesurface and the first el ectrode

(R dheperadngatiedewnder he Ubgir 60t betmger theHegrandgin it ﬂoor or in
th@:\fl&ﬁft BF gt Iﬁhn@? O&]IS @?ge%%ﬁ tfe%é}st oL %%g' actrodtel,$8)

el ect r C pOt ent rea evi ce rovi de
arst the toppoibthh patlem’ts rhgad ceméoehaﬂed Ahansulitman&bﬁuwmmaunds the

A t 20B d
hGICe e ) SEImEres TREOBb EIeET e Sl GBS SFFR lbRIodRdR) is
c&rﬁ@ct%&' kb &C highSYo1R86 ouﬁ?a% RERLAN16) BF ttl'ié’ d n?& ?@nélﬁtlon

bl ack]. The chair (7a) is provided wt
aprgrapgs (F0 0y @llmmop@wi LOBP)OOE/lsmmrovnhde\mﬂbdwm(gﬁckboltage

] T O T R T S

eled:tﬁm“er@()e InOa(hﬁﬁ@i \ifie thgir PREn@fthé Becondbd@stiodeY) cBmprise
second el ectrode (9c) which is an ottonman el ectrode as

ingglaters (B9t (bae at 4hry camtast rasitions reith dhe dloosdeThadisfance (d)
b&iveAPBR A ant %y%?f‘a&é a0y tﬂg ﬁ?gioell'éc%ﬁe t(§’a)"¥§h 1S c?lgngeﬁ easily

sitting
by putting CIlSthIlS of different thickness on the bed base (31).

[0117] An electric potential treatment device (2C) provided with still another
structure has a chair type shown in Figure 20A [perspective view] and Figure 20B
[side view illustrating the positional relationship between the subject (5) and

respective electrodes painted in black]. The chair (7a) is provided with a front open
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posture as an opposed el ectrode di sposed at the wai st

upper body portion. The other first electrode (80c)
whamsaiprural ity of side el ectrodes (80c') so BGSI/US2003/023730

cover the body of the subject (5) fromthe side.

Preferably, the first electrode (8c) is arranged al ong

t he human body head portion, and another first

el ectrode (80c) is disposed in a plurality of stages
cmien bgdy (84| comeriinig thie rsale ectl (Skcﬂhmmdvenhmdgo@h) shpolded svith a

ﬁ’FSF Fﬁeetr%fra @1@) 8% é“T ?E%fs; ﬁféo @3%@?2{9&3@@ ? thﬁf%@ a

sRBHP eféa%(fec p%loﬁﬁghn BEtSmah LRLEEE A'maf dasidhald dArdChnother
material (35). A detachable cushion nmember made of

firsh sldctrode (8@c)adls1mshdsdt the positionwé shyadder (cema:.st Db sitting

th ttach b l
poitite 28 ah SOREEA lstirafb oled AT RARE uog Boof Rufighl Th ofber
fiketeeBdd (30BN ph sf5iflaeRcAOELsI(BBC'Y 40 &l to cover the body
el ectrodes (8c), (80 (80c'). In such electric

ofyibe snbieet| (5) Fremt the side. dBmf@éblyz@)e fastelectrade (fon iy arpaged along
tl}%ﬁl?lﬁ]bo dgg@ﬁ 'h? g&q oﬁu EIHE gfl?tlﬁéélngfs? %ﬁﬁﬁ' \5\1%2 i§ %EE&)E?J in a

phirality ofBmaped alodg tmdbﬁgetﬁidmlar diegdtioh fronhBothehpeldéds te the walst

f h body _t k b th [ i
Theserdigelecrode (Rpproatt ftsteletrpds BDoh Atk s daaiodes 30) and

sdcB3A& etec gx%g% é%g) aagraﬁg&p #E8n Sh&H g))%atgﬂﬂp \NgSz e AR %%ﬂable

el ectro dlstance
chishicst meinbet node of §usulat@r8BcittacliiOE the aoslert Wyh@ﬁhn Thoslythe

f i ied
%ﬁ*ﬁ@aﬂr AeFiafe Bt bl St g B 8f pRBens San
d1£t§1@c§e bet@Beh FRCARAEbEST sdsce( 41 th%nﬁirsf lcbRedes (8c),
(&qvcéchan ging the distance (d) between the first

ciBPedie I(lg@}:h el®te) poiegpe ' tieatiment iderich (Aenalbo Bp mentioned
YE f ﬁl%elndlgc%aécglre@ﬂco%{rg ea!u{“s c%.ﬁtc%ﬁﬂblathe (‘f‘}agﬁ%& eﬂ:%fﬂccﬁeld

ano er structure rs
afd Quweurﬁexl{éniqbﬁ §1RpIE atnbine- ot\mmkﬂed anﬂelﬁl i) uheereaﬁech{: afedeof a

hi | d
Aot Btk BT Ty G B e
(éc@) (Ct ; ogB@@P%egn Qg%(%e@ggcﬁ’@&e ahd Jﬂ)le sé%%ﬁ@%ﬁ:tc‘crgge % c), and the

es are pr ded in this box .
dlstanlcs (Priwhieiadhefird ehacfrodfs¢80)al(%¢)r (869) @@iayheatslnmn body trunk

osed ectr,ode eco d el ctr 9a

SRS Tiiglst T St lling g Soties Rhpe dRtiad i B frs
ele@odd (8=, (@b@cwaa,q &nd %&)onkl&eléﬂt@@@ @@tanb gadherShp dhARirfy the

donen, |egs and’ 30 WD 2004/ 011079 PCT/ US2003/ 023730

drﬁtq@ge df) Retnearihp dirgt dectendserSchr @R9), (RARD) préfiks Aumgn body
gl irst electrode (8a) has the shape, breadth and
Al ea approxi mately equal to head, shoul ders, abdonen

[@ﬂ%] IAnDeﬁectnc potential treatment device (2A) provided with another structure is
shown in Figure 21A [perspective view] and Figure 21B [side view]. This electric
potential treatment device (2A) has a bed type. A box (32) for containing the
subject (5) is disposed on a bed base (31). Respective electrodes are provided in this
box (32). In short, it is provided with a first electrode (8a) as an opposed electrode
and a second electrode (9a) placed at a leg portion of the human body as main
electrode. The first electrode (8a) is placed at head, shoulders, abdomen, legs and
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of a human body. Bl ank areas in these draw ngs show
the points where no electrodes are disposed.
web@eiwdes are di sposed in an insulator (33).PET/US2003/023730
cushion made of an insulator (not shown) is put on
t he respective el ectrodes on the bed base (31).
There, cushions of different thickness are prepared.
[0119] In Figure 19 nentioned above, the distance (d)
hlbebﬂ\ehﬁmhﬂn Bodeathtrdrancdas 0 dand p(r&ﬁera@ly)\ﬂm ﬁﬂsedhaanﬂea(&@ Hak ¢he

i i et T
ok E Pﬁ%‘gﬁ bBgy.f i ? %!reea%t OfRsd %inmgé 86w thé Sﬂﬁn’% @Hé?'e 110

ect” (5 uman body trunk sOrface Is ‘set
eledimdes dret dispdsed. mEleqirodée pmbdiypaabdin ad inmlds Gd). a@nduslmn

21 dj t f
a8k gk 5ot By B R RO B S PR g bese
(3@2) ThGe StBhiBAS of didferteRt BRR|HEss hrd frepaed.cm preferably
out 3to 25 cm [0120] The hlgh vol t age generation

uﬁ@ [iFigdrd £ nE:fl% Cr}(eﬁngggé Ghé RRGhRE S@)%ét%e@mb h%h& eldcirbde

|gu atlon llagram in Figure oost er
(8t) rabnsé tirerbead(and the humbo dedyy rigink snofavagé thef subjeet (5) is set to

I 0V AC f
ot g 4 euat PR P PP ey S TR ectiage ().
(sfoe)" (QGB'bta{n@thé §bidchE) Bufnag Bbdy frhkieack & dhf ARSPEES 25’@m
el éctrodes. This high vol t age %eneratlon apfaratus

pmﬁesabln abovif 4 gcu%tcmonnmmurp aldy theldistpnsier(e) befyveen the first

R0 A T i U By SO SRR bt
25 bﬂnppﬁefe’thlﬁgab@{w\/cbss&:m line, a point (s') can be
grounded. Here, as the block diagramshown in Figure

[(A20] Thb Ihggh VElkdeB ARNWAHSE aPhBixuy QB BHE 25| ddscribed fﬂeﬁ)w for an

point (s) is grounded by the boost er_ transf or ger

elegtrighy tl}en diedkndizgen AT Higwe r22s subeastes duaisfpgmer (t)) for
b%%&lgggc{wvglté/ LAGR (,CO?IEFB%;B a|1 ﬁ{?‘&%%}) E fdbqf RCQIPO Vf& te%&gxﬁle,

ppar at us respect Ive
15,000 8de andrcarrenin fimithidoh tresittois (Ra c(Rﬁi | fort ¢omtteling8lhe current

8 h ik b . d, th
AR (e Epesive plseodss. THE Nk SO BEraM semratiyf) hes
akﬁﬁﬁﬁﬂéﬁcﬁmvhérbﬁ@ d ﬁIdd%‘]g&ﬁtSdsf 504 Bodsr coflRT) is @ﬂ&é&%a the

body~ prot ect i on. ectric potential thera
gmupé rva)itage {s13et ite half of ithie Hoasitechvoltagac e shaverehy ﬂ@mﬂhls@ated

d t trol
ol PR il poibhiay oL pE RO SR Rk s R AP PR i im
Fi ré 83 p@ﬁi@%lﬁg@aﬁomﬁ@p%rﬁ eAsi I RO et (9) Us lsravhded by
e subject (5) 31 WD 2004/011079 PCT/ US2003/ 023730
ﬂw bopsies ﬁfqnéformpr {heis soigined fr an dOPYi ACtpayey seyree passing

tﬁf@ﬁ% Q%it@ﬁe @cﬂ@oil&d(l\éyl&@%hfgﬁ \Q)?tage generation apparatus (3) and

further, respective high voltages are connected to the head electrodes (8), (8c) or the
like (see below) and the second electrodes (9), (9¢) or the like (see below) through

the current limitation resistors (R), (R") for human body protection. And, the electric -
potential therapy apparatus (1) is provided with induced current control means. This
induced current control means can cause an extremely small amount of induced

current to flow in respective areas composing a human body trunk of the subject (5)
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applied to the head el ectrode (8) and second el ectrode
(9), and a distance (d) between the head el ectrode

w@ 3)o4an®7¢ he human body trunk surface, or by PCT/US2003/023730
controlling the applied voltage to be applied to the
head el ectrode (8) and second el ectrode (9), or
further by varying the distance (d) between the head
el ectrode (8) and the human body trunk surface. The

with sbitesleof(tl} bbéy weak edeaidflsdrbibostyinguhé apﬁhmlndoltdge to be

first electrode (8a) be changed | tt
appliedhteribe Gead iestrass (B M1 SEPHGEdc o) 1 BobiSHE )

k9 LA PO O 5 PR ARl

tage I's
the hpdlied wlipge triid giplied & theyhead phctnd)dfs(&} a)d sewohd gle:eitrode ),

orgBRhgPorervinkdhectitiatcn(@) Prasest Mehrad efein (b at o HHan
bd@ttﬁﬁﬂi sutfBc@dfid difBncd {&Z bb#RRh RN uR AL eRBd Shethe first

hin a time shorter before. And further, to
elcxmode 1§8¢)ran darcbarged reapbuby puttifg sushionsrofithesudi Egrent thickaess

0 h S value as the prior art can be obtained
mh&?h gb?%agf)voltage and in a same treatnent time as
fore.. [0122] _ The electric otent| rapy, . .
(O3B hoBNinireieng e nhed cuae SYivart PBi Wae quidh aleeh s
}gyl‘ﬁeg YeMRlelechR JH&HR aﬂﬁle %bf)zirﬁbus ST)O AniphehthersbBitic effect can

ectroni ¢ noi'se, high- evel iI'0 frequency noi se
benbtaitedo n‘gennﬁg be isemé ipetigd of rtlrm ¢avaltto thetdincthet gpaventional

f el.ec et | fiel
bR R R HERRA B B ol o] 368 D o
batbRf ex@bfigtht tdIsiRaidrthy eamérgrhipontia e ahdhduoee lcaiyerttrod the

electric notor or electric timer or other el ectric
sagrsriselie 196 4he atiperrt CHBPeRRRPG Nt 2 doHpoYRliaes and in a same

tra%‘?eﬁ ﬂﬂ%l IrorePOVEr conmponent (such as thyristor,
§} ronlc tinmer or EM sensible n1croconputer

[J&gigffﬂe e’ijec%icgrﬂ 1.%91:1 n&le S}U%p%%}a%§ ?g %)ﬁ i &Eesentl_ﬂl%ﬂt%n is

ctronic unc I Ona onent, ectroni c

dé&stddedlto belsxanpt! g asrpogsiblal ﬁbmfhi)gh mppmtce@écnemctﬁome high-
di ode pomer source is_effective, . hi_s ogtlca
leph Facis TeqPegy noisey uah SHOE MAEBRIE i 5 c@lirofo reduce the

ifERLTH A gleEtl?&n Qﬁ@ ?itel(ﬂ fntéljf’&eﬂfée&/ﬁﬁ Qhe %fecﬁfée]?ot@&ia!l \Berapy

or iInactive st e electric potential therapy
agppansa (Vs itk preferabbeweuﬂe driveneme¢hanical o1ipd], rdley and electric

ntlon d above Si a human bo C
miEg of S UBeT e OBE AT neRenens e B Redpric
cd)rﬁ SticBts! S8R SMiucikdBpeiist ondft Gustl BB te@r, Bidc)Eectronic
004/ 011079 PCT/ US2003/ 023730
tlmer or EMI sensible microcomputer for the designing and manufacturing thereof.
However, as electronic functional component, the electronic serial bus switching
regulator for optical emitter diode power source is effective, and this optical emitter
diode is used as an optical source for informing the subject or the operator of the

active or inactive state of the electric potential therapy apparatus of the present

invention.

[0123] As mentioned above, a simulated human body (h) can be used to measure the

EF and induced current, as shown in Figures 23A, 23B and 23C. This simulated
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human body (h) is nade of PVC and the surface thereof

is coated wwth a mxed solution of silver and silver
w@bkdoaior®ez? This makes the resistance (1K fl orP¢CBEES003/023730

equi valent to the resistance of a real human body.

Si mul ated human body (h) is wused worldw de as a

nursing sinmulator, and its di nensions resenbl e those

of an average human body, for exanple, it is 174 cm
hubdh| bod ?f(ﬁ) & FRAS bOPY @ kad fthiy sieice thesell isbmdtednwitall mixed

1. Tab Measurenent of Current Density in

SO&tmI(ﬁtSelden—mﬁaBﬂ\B@ ploridect Tlip rogkepy e, resistAnGRTUK eRcer less)

caprgient B o SoiRande’ s il gl ooc Fuded Eifaq 7 o s

used vidiRivadOnPE thu?sh(l)g QindAb2 andri8 dddenSiodd4EBmbW iiskse LT Gn
0. 00230 Trunk 660 0.03466 Thi gh 450 0.01611 Knee

avenge bugey dody.Afk |cxanpl, @, §0gdscm [tk o Jherimepsions are Purther
Sybd gtric field is measured by attaching a disk
&éﬁéﬁgggTﬁgctrlc field neasurenent sensor (e) to a
t area of | at ed huma he
e Aol SRR of Gl S DR r P’&‘n‘ﬁt‘f&) fisb] oy
anrl 1')n \// Rn l—l-l [0121:1 A WELIIUU of rea
i rglegeslofAfehent , and afTSHR %?ﬁs therefgpmsgﬁg“mgh%ﬁﬁ
in Figure 24. 1lnlthe i ndufB8) current rrnncllrpr'ré )
appar diyes (20). as shown I Figures [23A and 002407 t he
si mul &losel hunman body (h) i475put on the chai r 0(0AY79% n a
nor malNeglkk tti ng stlate. The 3p8ad el ectrlode (8) 08656t he
head, calich TS t e opposedy7pel ectrode, 1s adjomst7ed and

IPR‘O?H{G%&)HR ghoe 1L cmrrorryl@bove a hejad of T hyag012
St al eo muman Uuuy \ll) 242“8 measurienent s W®466

chi oy hy Aot ey Ao

+
achi-eyeo—by—reastrtrgTrespeittveportjons—syc 3
_f_o_r_em e -the lillustrat k—k* Ij_qle vfurL()Obza
TS T T T N\ LI |~J\JIL

Ei ﬂurIﬂﬂ traan prriu:mg rh(?ﬁ) ' 0.03466
Thlgh 450 0.01611
Knee 309 0.00760
Ankle 205 0.00334

[0124] The body surface electric field is measured by attaching a disk shaped
electric field measurement sensor (€) to a measurement area of the simulated human
body (h). The measurements occur under the condition of 115 V/60 Hz and 120
V/60 Hz.

[0125] A method of measuring an induced current, and an apparatus therefor, are
shown in Figure 24. In the induced current measurement apparatus (20), as shown
in Figures 23A and 23B, the simulated human body (h) is put on the chair (7) in a
normal sitting state. The head electrode (8) over the head, which is the opposed
electrode, is adjusted and installed to be 11 cm from above a head of the simulated
human body (h). The measurements are achieved by measuring respective portions
such as, for example, the illustrated k-k' line portion in Figure 24, transferring the
induced current waveform through optical transfer, and observing this waveform at

the ground side of the induced current measurement apparatus (20). Here, the
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i nduced current waveformthrough optical transfer, and
observing this waveformat the ground side of the
WO p@oed7TuUr rent measur enent apparatus (20). HeeBUS1008023730
33 WD 2004/ 011079 PCT/ US2003/ 023730 applied voltage
is 15,000 V. hi this neasuring nethod, the neasurenent
of the current induced at the section of respective
areas of the simulated human body (h) obtains the
. nduce dJoe t 4Gl
apptied JRfIRTHY (SOOER: By i€ Fen e mBNON, G hokenicebe S}
current fidotddadtale bevtion diaeypettive ateasn@f theveirhw ateld \biumas . bod ¥ Ike)

obtains Segniioct @g&g&&;&&,@g&ré%@%&‘%ﬁé)ﬁg& E Ryt 3 ifrenf 9°
ﬂowmg hcl%%%tss tﬁ{ée%tlgﬁ’ o e i@ hinfarf BB‘(Y}E (ﬁ)eﬁlﬂgn{v&b pAd QRfdscal

y an optica alog data’link at" th
The mehsm&fth imdssticon cetahe is E:mﬁ]sd Tite sevapige (S&nak itlgn@glsarai{/é’

ransferred, fo an ana o .data | 2 he
comvertirgBab{HaiesiAle, NeHr St Rolrtoneid crrusepd dnbi e e
signal bg%! oﬁ@&‘f ahdisg dhtﬁtli%k%t Ml@'tltaﬁﬁﬁlss@h §1’ﬂ€| This vol tage

ignal is then processed by a frequency anal yzer (27)

[0126] *rﬂJsF Eﬁ@a‘i‘ SRAGK giﬂ@a&lys%%&d% aft 0 &ﬁfaﬁa qgﬁq{mgfagpose ;

ana 1S r fer a an adder are
receptldneﬁlclse,ethrddgh dnl Wptiaah\fdet eable 135) and| wnw@ﬁtmtxala wiagog

d I i nk 24 the t d
signal. TR volfbge stefe! 15 ey WarhRn Y ateed roebts B3 B
frequent¥ ﬁ%ﬂ{fﬁéﬂb?‘t& wdVR fokdtobéeRatibH amshalydik MchderZ A Hiffet had

position of respective areas of the sinulated human

an addep @Wlt(m)?ed bateeehibam/ \ porvaerd23) andrthe pptice] araleg doty figk d
(24) at Y% tﬁu%grlvl;lﬁissfolﬁlf 13? Enrgt sﬁ&g t'ﬁlﬂ% Il%gtkl% f?el Q/Qﬁl raﬂh Redbrioh

e i nduced cutre omnng ﬂere
current *nfeaﬁiré@ atdiht fles an60 HEh@d eRong60 He, atsthe lpp$1tlele df telpictive

dent. that _t d d t ef ti f
areas of fgUmplaiRe RSO @) ESHTE 1087 t HURK clegoniel
value iCQEBleRERo dﬁ'lychﬁ haBE 1Al h8inSlyeR s kﬂbv&ﬂ ghoihefinddd8d current

concerned respective areasS. Table 2: Relationship
value floeingetharebk alsprdifferente | Thevefbree itds duppoded-thdt IC@lS‘ padgnt teat ue

115V/ 50Hz ct | t
the indfig FREPSFBERTY o7 FRBrEGATS Of AdEOdU Al Py gl agn be
obtame&’%%léﬁaxgﬂﬂ% @R leldctid Mld oothe coﬁ&%d@reé@éﬁvg apanf t he 182
90 head Front of the 81 0.32 84 0.40

Table 2: Relationship between Electric Field Value and Induced Current Value

@115V/50Hz @120V/60Hz
Section of Electric Field Induced Electric Field Value | Induced Current
Area Value Current (kV/m) (LA)
(kV/m) (na)
Top of the 182 0.72 190 0.90
head
Front of the 81 0.32 84 0.40
head
Back of the 113 0.44 118 0.55
head
Side of the 16 0.06 16 0.08
neck
Shoulder 37 0.15 38 0.18
Chest 19 0.08 20 0.10
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head Back of the 113 0.44 118 0.55 head Side of the

16 0.06 16 0.08 neck Shoul der 37 0.15 38 0.18 Chest
wa2003/008790 0. 10 34 WO 2004/ 011079 PCT/ US2003PORBIR03/023730

Arm29 0.11 30 0.14 Elbow 33 0.14 34 0.17 Back 52

0.20 54 0.25 Back of the 21 0.08 22 0.10 hand Coccyx

42 0.17 43 0.21 Knee 11 0.05 12 0.06 Patella 21 0.08

22 0.10 Tip of the 3.4 0.01 3.5 0.02 foot Bottom of

Athe 348 1.372863 1.72 foot [0127] The3body surface 0.14

EBbectric fiekg E can beooptal ned by usBag the 0.17
B.PL TOW NG egyation{ frgpghe fnduced Gurrent VAlue ¢frs
BaclH) Le spectTve areas obtared Uy tHhe—Teasurenent
Etr}% of thelinduced cux@&nt of respelive areps 0.10
a} I:| ru re 24 !\‘!arre s l: - IIc-n:LQQ !—I.ere’ ~ JQ a
CC@Q}Q@, on _of t A; el eciric Q‘]fal d_measur pr’r&?\t senso (021

Kngean inductilbn rate in%0%acuum | isl!dn induckd 0.06

Patelter ent, co R& 27cf |and #0§ s flrequenc®2 Wen the 0.10

Tipiofitheced current of lesp areas is,qQbtained by t
fabporement i oned net hod §)n6]1 nduged curr%ﬁt densi E)rOZ

BollohfSMARE| T Ve areas can be obtaified using the Fol OWI ng
BYPr es$i ons.3®anely, A F.Ffcr, |[B = Ter33 B = A2 4| c, 1372

— B, —whereAts=a L,ilL,umt:lr_uL,c B+s—=a—circ

ar ea, IS a radi us, Is a measured current, and J
[0127] "ﬁleagociyn guur ate eleCtric %teldd EnSI l}/e' obtained by using the following
equation, from the induced current value of the respective areas obtained by the
measurement method of the induced current of respective areas shown in Figure 24.
Namely, E = I/eoS. Here, S is a section of the electric field measurement sensor,
€0 is an induction rate in a vacuum, I is an induced current, ® is 2nf and f is
frequency. When the induced current of respective areas is obtained by the
aforementioned method, an induced current density J of respective areas can be
obtained using the following expressions. Namely, A = 2nr, B= 7%, B = A%4x, ] =
I/B, where A is a circumference, B is a circle area, r is a radius, I is a measured

current, and J is an induced current density.

[0128] The induced current control means mentioned above can cause an extremely
small amount of induced current to flow in respective areas of a human body trunk,
when the electric potential therapy is performed, by controlling the voltage of the
head electrode (8) and the applied voltage applied to the second electrode (9).

Table 3 shows the relationship among: (1) the induced current (uA) at the nose, neck
and trunk, (2) the induced current density (mA/m®) at the nose, neck and trunk, and
the applied voltage (KV) at 120V/60Hz. Under the same applied voliage, the
current density tends to be highest in the neck, next highest in the trunk and lowest
in the nose. Note that the induced current densities in Table 3 are less than 10
mA/m”* and that current densities of 10 mA/m? or less have been established as safe
by the International Commission on Non Ionizing Radiation Protection.
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means nenti oned
anount of i nduced

[0128] The induced current control
above can cause an extrenely snall

w@orento74 o fl ow i n respective areas of a humaPChU3003/023730

trunk, when the electric potential therapy is
performed, by controlling the voltage of the head

el ectrode (8) and the applied voltage applied to the
second el ectrode (9). Table 3 shows the relationship
anong: (1) the induced current (gA) at the nose, neck
and trunk, (2) the induced current density (mA/ nR) at

the nose, nNpside 3nApplitd¥oltagithnd KRB Cuederito! t age
(KV) at 120V/ 60Hz. Under the sane applied voltage, the

hi nhoct 1 N

cnirront Aoncityvy tande a t+ho a
LI} \Z. A B} g} T T O \d

1 acle novt

i ghest Ao T S BAT 1 1 nEOH G IR Density A/r)

thAthod he | AtRBEed Cur nenf densifias iin THER® 3 arentgss | Trunk
trmv 10| nixfhen and that: rgurrgp rt;g‘gnsitil’eﬁmlf 10 A Portion
or | ess| hagmsbeen| est a P shled' as safle (nyse) he

I nt@rnati onad Comm ssi®@n onf NonQl oni|zi ngo.&kadi gt i 0r0.0 0.0

Prog ect|on. 135 WO 20044011079 BQ@T7 U32003§ §23730 Tapl e 0.9

37 1§Pplj ed Ygitage angsl nduced ¢y ant Appl feq T najiged 1.7

volP age|-HoadONeckl-FruniHeald—NSatk—TFriumk LTIV —IPor 3 n— |20

P;. D'agz Pz?t: o“;bPart 'uéa Pzrti o“p ortijun 2. nojsu\uf.L.oue\ 3.5

085 0lo 08 00l 2710 11 3858 611 2 B89 1o 263 4.4

6130.1 p.6 P07 15 30684 91/ 1. ¥88.9 2.6 3.30 4d 45 421 5.2

2.2 5.23.5 2550 57 152 2.8 6.6 4.4 30 60 68 182

3.3 7.9 5.2 [0129] Figure 25 al so shows the
[(inlgpFigmshi alsb eh?wjeﬂletfelaga[shiﬂ Iedwual gﬁg@gﬁd@&olﬁalgel (KW and
i ndyced current (A). in the nose, neck and_trunk, As
(hsyingsee GRS Gu)en 3k Nesnee &Bﬁit’é@iv dht Yjdend iy Figyge 25, the
i - ' . [0130]
S SPGlaLR e AR bbb e L
(TSR S ER e R B ity
tled reck o6 ddu{rh as arfdndtioa of de diftanded dhbetdeen the head electrode (8)

and the top of the head.

Table 4: Change in Induced Current as Function of Distance from Electrode

Distance of First Electrode
from Top of Head Induced Current Value Induced Current Density
Distance
(cm) (wA) (mA/)

4.3 50 5.8
5.4 46 5.4
6.3 43 5.0
6.9 40 4.7
8.3 39 4.5

9 38 4.4
9.9 35 4.1

11 34 3.9

12 34 3.9

13 33 3.8
14 31 3.7

15 30 3.5
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Tabl e 4: Change in Induced Current as Function of

D stance from El ectrode D stance of First El ectrode
wo eamioTop of Head | nduced Current Val ue | nduceRCTZUS20831023730
Density Distance (cm) (A (mM¥m) 4.3 50 5.8 5.4 46
5.4 6.3 43 5.0 6.9 40 4.7 8.3 3945 93844 9.9
354.1 11 34 3.9 12 34 3.9 13 33 3.8 14 31 3.7 15
30 3.5 36 WD 2004/011079 PCT/ US2003/023730 16.1 30
3.5 17.1.B0 3.5 [01311 Tabl 8% i ndicates that, a5 a
di stance;gd 15 cmorl nore, thginduced gurrent 3.5
StabiTizes at 30 A ThuS, to vary the 1nduced current
by varying di stance, the distance should be 15 cm or

Fi gu | s0 variatj -

0134F Rbier4 AR, 0 FHRMGe b TSKEH bERIRE 4 HAREHF Erent
stabBi¢BE bt BBNIAT MPAlsy togargbiit tinded agest by vatyiindBtande, the

humans, we determ ned that EF was effective in

distance showld beulihemoor Ivws. aFigBred?q elsarishews e varsion fif|induced
curr%%ﬁ%ﬁ%ﬁg%orp@l%%@%}%g ?dfls follows. In short, the

Se amnou obt ai ned by controlling the

duct of the, ind d | f 1 ow [
013338, 581 FEpes B obah PP sier S Mrided de diipRf e
detefhBel NHatt ERBywasCefieive Sﬁ‘,trejafin%] ilembioai Wesl aldy determined the

controlli ng the product of the applied voltage sum of
optimigh dpsaggtand parameters as follows. In short, the optimal dose amount is

obtained by controlling the product of the induced current value flowing in areas

composing a human body trunk and the induced current flowing time. Otherwise, it
is obtained by controlling the product of the applied voltage sum of the first
electrode voltage and the second electrode voltage, and the applying time thereof.
For lumbago, the therapeutic effect of EF is optimized by applying it for about 30
min at a voltage of about 10 KV to about 30 KV, preferably about 15 KV. In other
words, at about 300 KV/min to about 900 KV/min, preferably about 450 KV/min.

[0133] Here, Table 5 shows the induced current value measured with 115 V/50 Hz
at the section of respective areas composing the trunk of the simulated human body
(h), and the induced current density obtained by calculation from this induced
current value, taking the dimensions of the simulated human body (h) of the Table 1
into consideration. From Table 5, measured values of induced current (pA) in
respective areas composing the trunk of human body and the calculated values of
induced current density (mA/mz) are as follows: eye; 18/0.8, nose; 24/1.3, neck;

27/3.1, chest; 44/0.9, pit of the stomach; 8.6/1.6, and trunk; 91/2.8.

Table 5: Area, Induced Current Value, and Induced Current Density

Induced Current Induced Current Density
Section of Area @115V/50Hz @115V/50Hz
(14) (mA/m?)
Eye 18 0.8
Nose 24 1.3
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(M nAnkd¢ e as fol

ows: eye;5818/0.8, n

ose; 24/1. 317

neck;

2773. 1,

che

st; 44/0.9, pit of t

e stonach;

8.6/1.6, and trunk; 91/2.8. Table 5: Ar_ea, | nduced
[013%&%%1'\/9%&@ on A oRINGREN IR pRaH dnd 1hBEkea G rrent

ent fnduced Current Density Section of Area
densi@l 11hv/ iHOkted Gkl SOHzindpted) cimeit nddpsitFye 128 V/@ Hioses

.3 7 2004/ 011079 PCT/.US2003/ 023730 Neck 27
caloufiiod st G YO HIE SRR i BALAEEN e A 86

1.2]§ Wist 3.1 1.3 Trunk 73 2.1 Thigh 46 2.8 Knee
5 ERPIEsIORK| e 58 17 [0134] Moreover, based on the

af orenent.i oned i nduced current and i nduced current
dens hduced current and induced current

Inyced;Gar
density at 120 V/60 Hz are
I(60Hz)=I(50Hz)*60/50%120/115

Expression 2:
Induced Current Density;
J(60HZz)=J(50HZ)*60/50%x120/115

[0135] Table 6 shows the calculation result of the induced current and induced
current density of respective areas that are human body trunk at 120 V/60 Hz. From
Table 6, measured values of induced current (1LA) in respective areas composing the
trunk of human body and the calculated value of induced current density (mA/m?)
are as follows: Eye; 23/0.9, nose; 30/1.7, neck; 34/3.9, chest; 55/1.2, pit of the
stomach; 11/2.3, and trunk; 114/3.6.
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cal cul ated according to the follow ng expression 1 and
expression 2. Expression 1: |Induced Current;

wQa e@dmiriozd ( 50Hz) x60/ 50x 120/ 115 Expressi on 2: PCTUSINE023730

Current Density; J(60Hz)=J(50Hz)x60/50x 120/ 115
[0135] Table 6 shows the cal culation result of the

i nduced current and induced current density of
respective areas that are human body trunk at 120 V/ 60

HEablE 60 Kreal 3Rl €ced, CuiR8seV ShkeVal dBfdueéd Oagrune Mensity ent
(A in respectlve areas conposing the trunk of human

f 23
Sort i e 5 3 5, “on GBI 2 of i nEEROV/GQHz

stemrach—34H-23 5 ape—t unr\, L2 e pam o
PCT/US ﬁQIﬂ’)Q?Qn Table 6- 23 Inrlllr\n Currant

Dody and the calcul ated IYlauéé%GiﬁTéanuced C%ﬂﬁé&iCurrentDensﬂy

LB A~ R v B v SO T1T—CTTC

Val ue,NﬁﬁfH | nduced!| Current I')&Qm t\/ | nduced Currentl?

| nduceedur rent Dehsity Secton of Areal @20V/ 6089

@20V/6R (A (mN¥m Eye 2350.9 Nose BO 1.7 NetR

34piBothe €oemth 55 112 Pit of tghe stonmach B1 2.0 Ar20ll

2.3 Warpt 3.9 1.7 Trunk 91132.6 Thigh p7 3.6 Kngs

6478 Sy ki € 72 2P {01361 Wy rhe di STANCE bel weeh

‘—t—h'e—e'l?uhkuuc and—1he—human 'lbtiuy area Ts[fTxed, 26

Thigh 57 3.6
Knee 64 8.5
Ankle 72 22

[0136] When the distance between the electrode and the human body area is fixed,
the above-mentioned applied voltage and the induced current flowing in the body
trunk respective areas of a human body are in proportional relationship. Therefore,
when a human body is treated with a chair, the optimal dose amount can be obtained
by controlling the product of the applied voltage and the applying time, because the
electric field intensity of respective areas of a human body is almost decided by the
applied voltage, if the distance between the electrode and the human body is decided

in a manner of the greatest common divisor.

[0137] A trained individual would understand that the amount of voltage applied, as
well as the current density, may be controlled using an appropriate electric field
apparatus, such as, a Healthtron HES-30™ Device (Hakuju Co.). For example, the
induced current generated in the presence of a biological sample may be increased
by raising the potential of the electrode through which the EF is applied. Other
appropriate apparatuses are known to trained individuals, and include but are not
limited to, the 00298 device (Hakuju Co.), the HEF-K 9000 device (Hakuju Co.), the
HES-15A device (Hakuju Co.), the HES-30 device (Hakuju Co.), the AC/DC
generator (Sankyo, Inc.), and the Function generator SG 4101 (Iwatsu, Inc.). Some
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t he above-nenti oned applied voltage and the induced

current flowing in the body trunk respective areas of
wa@2dmmoer7body are in proportional relationshi pPCT/US2003/023730

Therefore, when a human body is treated with a chair,

the optimal dose anmobunt can be obtained by

controlling the product of the applied voltage and the

applying time, because the electric field intensity
fe@furéseﬁpeéi& Fﬁﬁrﬁlr@@&aﬁfseﬁ AéI ngBscRRdy irl STabldT0s talddgC wdihd the

ied voltage, if the distance between the

smp@@@tnméorath@sqmamm body is decided in a nanner

of the greatest common divisor. {01371 A trained _
[0138) Ailditienal wteeirit ficldl epparatneds ubeful witle thermethodsodf th@lrtvagteon

t h t
gl r 66 e8rc R Boubies FPAFRbe BRpial o7 &Y g tent No.
4,9PP3TAL HreinS UebrpRsated HS’e adfbieh&d Ain HESeafrey. DeYhigetherapeutic
(Fb uju Co.). For exanﬁ‘é@y the induced current

Ig@?ﬁé‘#saﬁ@bleis rfh? Kiregied sle off an eledripdickdito sadgsired pagf of a

pgc en{ Bl%léé tﬁ% éﬁ%ﬁl}:\%ﬁsﬂ)ﬂg{ %ﬁgﬁ{é%eﬁ]% at8§ a}erc]ﬁﬁclosed in U.S.

PWN@M 03 %3 5f) A SaPuisais Nar 4,2RP.080, UsS thawnnm 4,802,470, and
i ndi vi dual s, and |nclud$ %u%_ enat limted t the
BritisioBatgi 12 & 2 ek ; eles! yhicpyigheiein pecgpergieddyitetsrence in its
mﬁ uju Co.), the HES-15A device (Hakuju Co.), the
30 devi ce (Hakuju Co.), the AC/DC generator

| ,
l‘%?m;ﬁt”fé‘ﬁ? 7iffides @8Rattar YRSHI A0 BTTSERLRA ERAnbifihues tha
nRCHe USADWIBY 0i23r@hodsfefalheiheentioh. exenpl ary appar at uses
are presented in Table 7 along with the

speci fications for those apparatuses. [0138]

Addi tional electric field apparatuses useful with the
nmet hods of the invention include the electric field
generating apparatus disclosed in U S. Patent No.

4,094, 322, herein incorporated by reference inits
entirety. This therapeutic apparatus enables the
directed delivery of an electric field to a desired

part of a patient |lying on the apparatus. O her
electric field apparatus are disclosed in U S. Patent
No. 4,033,356, U S. Patent No. 4,292,980, U S. Patent
No. 4,802,470, and British Patent GB 2 274 593, each

of which is herein incorporated by reference inits
entirety. [0139] Table 7 provides the particul ar
specifications of selected EF apparatuses that may be
used with the nethods of the invention. 40
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PCT/ US2003/ 023730 [0140] The current-density

di stribution induced by 60-Hz electric fields in

honogeneous but irregul arly shaped human nodel s was

cal cul ated using a two-stage finite-difference

procedure (Hart, F.X., Bioelectromagnetics 11:213-228

(1990£ For the case of the ungr ounded_ human nodel
[0140] expodbel quarcahdensiyt disiebptien indyred by P-4z elestric fglds g

romoge R S RGRBH Npbh |, 208 WG A 08 4R b 1
ﬁn1te-d1ffdira10e l;frbc&ldhred&lk&’t tH.ES Bibeledthmiaghendt 11003 -2 (Ied0))r oFor
5 md nP. The exact val ues depended ugon t he

the case eﬁwmgrwde% dmen dnostel Grnased fhean pisefeic fgidio %Ném r:b@t
1nduced cnfidéHist ln? He Qfe tﬂf'o ?}R:l tbﬁg af ﬁﬁ%b\%l QR er 18%} f)

anges 0 t han tor In t cal cu ate
1.14 mAGoT (Eigtred2hs |Tth|eea1rreﬁt riehsitiesr &sethers lovetiensf mmgeld Hyom 0.8-

3.5 mA/rgupS%[he %xa&g Véiélei %@Pg’d%d %f)ﬁg the ﬁawcﬁlelfeoS t r Qe%t Jthe
mode] arfdl @B, bENY readSiadROmpSlof bBpiig cor{d@@(ﬂﬂ;]resﬁﬂ@d in changes of

finite-difference ti ne-domal n nethod was used to
less thangefagtor af 3, in theueebaylatesd igureent densiiiean &insildraagulty wrae éind by

others (G D7 &1 Cfito e e PG u sl sty TRl (bo2fing

R.W.P., LRAE Dok anMaSErfge 15 GL0Bd0 01998)). super conput er,
all owi ng much greater resolution than previ ous! y

[0141] TRES fhild-BiffeldiRe 8%l dotnaird® Fh@hdte GvdsO lusédU1th CEHlclRB Sinkdh&=
i nduced in specific tissues in the nodel are shown in

currents fpatatongcalbobgsad giodelsos she husmapdody (Busel G- & fendhi QiPag

e BRI B9S8R R RERMILT S L URELS g g

supercomputer, allowing much greater resolution than previously possible. The results

obtained for current densities induced in specific tissues in the model are shown in
Table 8. Comparable results were found by others using composite models of tissues
including fat-muscle (Chuang, H.-R. & Chen, K.-M., IEEE Trans. Biomed. Eng.
36:628-634 (1989)) and bone-brain (Hart, F.X. & Marino, A.A., Med. Biol. Eng. Comp.
24:105-108 (1986)).

Table 8. Current densities induced in specific tissues of
human subject exposed to 60Hz electric field of 10 kV/m.

Induced Current

Tissue Density

(mA/m?®)
Intestine 1.3
Spleen 1.4
Pancreas 1.5
Liver 1.4
Kidney 2.8
Lung 0.6
Bladder 1.9
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36:628-634 (1989)) and bone-brain (Hart, F. X &
Marino, A A, Med. Biol. Eng. Conp. 24:105-108
W@ 1®30)1079 Tabl e 8. Current densities induced iPCT/US2003/023730
specific tissues of human subject exposed to 60Hz
electric field of 10 kVVm |Induced Current Tissue
Density (mA&/m Intestine 1.3 Spleen 1.4 Pancreas
1.5 Liver 1.4 Kidney 2.8 Lung 0.6 Bladder 1.9 42
WO 2004/ 011079 PCTHES2003/ 0283730 Heart 2. 2| Stomach
1.2 Testicles U gopffpstare| 1.0 Eygyhunor 5. 6
Cer ebr ospi na ||u Prmeal—gtang—t 4 Pjtuitary
Teiited  Prmeal g A .
gl and 3.5 Br-ai+r afpre—o ostre—+0 Electric
Field (EF) cHts D?lrcl)sitajﬁl \ faf\j;_n]l Sony i ni cal

Synptons in Huma EYPRNMeh < N142] T™he electric field
exposur e apparG@arehyospieedfuisk r bon (MbdeB HES 30, Hakuj u
Institute for HeBined ghomdences Co., L#d., Tokyo, Japan)
was used. Heal t Pithitady glh@dpri ses a slep-up transforner
(a device for contipplihing the voltage in the circuit),
a seat, and efectrodes. It appliies nigh voltage to one
of two opposing electrodes to

Example 8- Exposure to Electric Field (EF): Its Palliative Effect on Some Chlinical

|

I
Ef
[
T

Symptoms in Human Patients

[0142] The electric field exposure apparatus, Healthtron (Model HES 30, Hakuju
Institute for Health Sciences Co., Ltd., Tokyo, Japan) was used. Healthtron
comprises a step-up transformer (a device for controlling the voltage in the circuit),
a seat, and electrodes. It applies high voltage to one of two opposing electrodes to
make a constant potential difference and form an EF in the space between the two

electrodes.

[0143] The users were comfortably seated and allowed to read a book or sleep
during the duration of exposure. To prevent accidental electric shocks due to
formation of electric currents, the subjects were not allowed any form of bodily
contact with the floor, as well as with anyone (operators and other persons exposed
to electricity) during treatment. The insulator-covered electrodes were placed on the
floor on which the feet were allowed to rest, and on the head of each patient. The
initial power supply of 30,000-volts (ELF of 50 or 60 Hz) was applied to the
electrode placed on the foot, generating an EF between the foot- and head-positioned
electrodes. Exposure to electricity lasted for 30 minutes per session, and the

frequency of exposure varied from once daily to once per week.

[0144] The efficacy of Healthtron was assessed based on the results obtained from
questionnaires administered from August 1, 1994 to June 30, 1997, at the
Toranomon Clinic Minato-ku, Tokyo, Japan, under the direct supervision of Yuichi

Ishikawa, MD. A total of 1,253 patients (489 males;, 764 females) were
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make a constant potential difference and forman EF in

t he space between the two electrodes. [0143] The
waoisen®iwer e confortably seated and al |l owed to PERUSZ03/023730

book or sleep during the duration of exposure. To

prevent accidental electric shocks due to formation

of electric currents, the subjects were not all owed

any formof bodily contact with the floor, as well as
addhintstey AL insaRRea! of Svhadhd 505 1208 pRISONS7 dunslesd visited the

electricitg) during treatnent. The insu] ator-covered

claieend vgdd %ﬁﬁéthmoa devicomnd arsomplighsd ;m]i%wawttahbéﬁé@ice-
OGS il L0, BB%Hounhl g0 75, RAGA B Lo or

subjedhifiti o) theashtidgsih itledqiestidrinaire ethe evaloatnpd fahe galbiativehsffect
foot, generating an EF_between the foot- and
Oﬂé%ﬂl%giqué’ﬁ&?% %H’@E‘i RNy nosure to el ectricity
| asted for 30 minutes per session, and the freguency
(M5 Rpoy JHealthien vwer apateded tajey # physicighead puervigses on the

p%lﬁ&t?\ﬁé efi%gg af {hfseiio%%eﬁ{e %Llﬁ%@ogrhng tp%&@o . siﬁsi’ﬁg gh%}vgalsiﬁgluded

ere uesti onnal

qeadtiviy shemafbrf balilyAvgusihinds, (288dptoms)) wast kdichd historyt and
the Taqranonon O j ni.c nat o- ku, Tokyo, .Ja , under

tregf@en, fiegensy ﬁéwﬂl@ﬁ% obHey and mRrksipes slipbuse meluding

it gmbﬁ&f effect ShdP@k h@é@fs@e&éb%% L&3ion [P EAIBDE S ¥R LRty
43 WO 2004/ 011079 PCI/US2003/ 023730 adm ni stered the

of syenptome at the dirstwkiospital 8165 Wad08edral3eand e Beveriphfber)Healthtron
visited the..clini and used .t he Heal on i ce .and

eSS il § Ry Yok Epop ok 008 i i e

(ﬁﬁxgg%@o@ee&@%daxﬂhﬁ%lﬂwfggavm cl R't hasy W& gnd dedbdrvesd eRissified

subj 0

the extent of ectivit the entries in the
aguepplliateiai ard thpe dwiphomaet opplidgtionhdnpdpyy ategardless felctthe

SRR 0RO AB5ehd Wk Sl R LhgRRa505 pat ents.

ron user was attended to by a
R@?%?i ian, and interviewed on the palliative effect
i nstrunent during the previous visit. The

UGB teiepiSe et MBS PSPl B TN S8R, Sidnavith 553%
cbthBAiAE Mo >40 Beybrdket {Tdbl& 8. 1 PRer@fwdr®2b8 (4100 marRs and
npressions after use, including its palliative

|
287 1@S8%0) famepleshe Kidprdive ddfosonasympiomsswiersn idgntified, and the

N e
thdefdyt Rtsu@marizee iadyblees Slyapsirid dat ko idengfiedlog at least 10
R T CHE T M T —
B0 BLR, vt Balll Bin, pain in the extremities, pruritus cutaneous,
sensation of numbness in the extremities, shoulder/neck pain, and stiffness. The
palliative effect of Healthtron therapy was evident with headache without
accompanying fever, organotherapy such as subarachnoidal or cerebral hemorrhage,
or inflammation (91.7%), joint pain (66.7%), low back pain (57.3%), shoulder/neck
pain and stiffness (56.0-57.8%), and in alleviating fatigue (55.0%). Interestingly,
the palliative effect on pain-related symptoms affecting locomotorial organs (head,

joints, shoulder, neck, extremities and abdomen) was recorded in 175 (58.5%) of
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as "palliated", and the duration of palliation in days

regardl ess of the frequency/interval of exposure, was
wo 2d0am®e9 r ecorded. RESULTS [0146] The pati eneGI/Use3023730

ranged between 20 and 90 years old, with 85.3%

conprising the >40 years age bracket (Table 9). There

were 208 (41% males and 297 (59% fenales.

Fifty-five different synptons were identified, and the
299 ogpes.t ThesePairl RESR Patptemt vekdadt ds&ﬁl%bleﬁl@ tﬁﬁlhials aiofahe 10

ynptomwi th Healthtron therapy is sumarized in

pa'fg@ﬁewg POt Gtignepwatwhiksreclpigead: tofiare besp nefligtedy dhe dlmical
i s@{& ohs Iwré% y%ag/a I1fI 0I1 IltIJl]lg aﬁ& tIlQﬁrs‘?ﬁIeIa%I}I t ' es

11Al
a |gue headd per ns on, ~ 1nsomi a,

pai n, C pa the ti es

prur ¢ JSURLR RSB Sua L B il rqnn“%eﬁ%
channl nIorI aVaVal nacea

| pall |1§$q Ré‘l@f ect lof ignl (IfrIIIrser%pr apy \AnMaLﬂ/-l E’Hﬂ?e

Wi t h_head@che witHout accodpanying fbver 2:0

or ganohe3@py such as subar¥chnoi dal pr cer ebt&R3

henorriBag4) or inflammati @4 (91. 7%, |j oi nt phd:p4

(66. 79%1~b@w back [pain (57.8% , shoul ger/ neck29:pai n

and STISLEESS (56/0-57.8% j4@nd 1N al [eviati ngo.RTI gue

(55: 0%61 7@[ erestingty, —t qg3 pat | rattye eff TGN

I;)E.I’-\IGIAI ?Ildg‘gu byllpl. UlITd d.l I Ul:Sd "y I UbUIIJt ot I d.l ZQ§6IID

nt o hanl A~y raved V4 avfram+| ac o
Heats S oot eCK;—Ext++ i tt+ES ulrr6

odded in 179 (58 504 bhbf 44 WD

2004/ 01 mb PCT/ U$2003/ 023988 299 cake208 (#h¥e)s 297 (59%)
pai n-rel ated synptons were not ascribable to traunas.

O the 10 patients with pruritus cutaneous, while 4
[@143] Tebletld shawe thHegeiiigtiahlratatied)5 tdeatified cinfel symptoms in 505
manlfest ations were aggravated in one patient after
PEIRRS i r st therapy. Table 9: Age range and sex

di strl buti on of Healthtron users Age Range_Nunber of
Us or sTaite 40 Pellipgigrirate oy 35 slimgeal sysptasss MESUSpatizntsio

34 10:24 41-50 81 29:52 5160 147 59:88 61-'70 143

-

1

69: 74 7Shaapomms20: 30 No. of patients No. of patients with
palliation (%)

abdominal fullness 1 0 (0)

abdominal pain 2 1 (50)
allergic constitution 7 3 (42.9)
alopecia 3 3 (100)
arrhythmia 2 1 (50)
back pain 5 3 (60)
blurred vision 5 2 (40)
chest pain 1 1 (0)

cold feeling in the extremities 14 6 (42.9)
constipation 5 3 (60)
cough 5 3 (60)
deafness 2 1 (50)
diarrhea 3 3 (100)
dizziness 5 3 (60)
ear ringing 7 1(14.3)
enervation 4 3 (75
exanthema 4 1(25)
eyestrain 5 1 (20)
facial edema 1 1 (100)

45



81-90 10 4:6 Total 505 208 (41% 297 (59% [0147]
Tabl e 10 shows the palliation rate for 55 identified
Tabl e 10- PCT/US2003/023730

W@ kiopiocalo synptons in 505 patients.

Palliation rate for
patients
W th

Synpt ons No.

55 clinical

synptons in 505
of patients No.
pal liation (/0) abdom nal

of patients

fullness 1 0 (0)

abdom nal pain 2 1 (50) allergic constitution 7 3
fatidPmBhbnedd Opecia 3 3 (100) arrhythmia 2 1 (9Qp) back
2008 f;hrﬁ’lyii 60) brrurred vijsion § 2 (40) chestyepp T 1
fa}:dé%%t{ ﬁiéicdl In:U:ZI !gIU/ IQI(\I\ U 1TY EX(1 illl T Bb\ J.LI-AEAE 46 @j .
BS8Y 1 ar hea 3 3 (100 gtz 0 nove. b3 Loy T QS -
gqnplf@éizefbmvsciﬁg eSS enerviationl4 3 (75) exanOm 4 1
gingisyl palyestrain 5 1 (20)| facilal edemn 1 1 (Pd6) 45
glYsafA4/ 011079 PCT/ US2003/ 023730 faci al nuddfddg 2 0
hea@)cheaci al paral ysis 1 1(100) 12facial stiffnegs.n) O
hdaW¥y feeling in the body 4 2 (50)
heavy feeling in the head 1 0 (0)
heavy feeling in the legs 1 1 (100)
heavy stomach feeling 1 0 (0)
hypertension 10 4 (40)
insomnia 17 8 (47.1)
jaundice 1 1 (100)
joint pain 45 30 (66.7)
loss of appetite 1 0(0)
loss of grip 1 0 (0)
lower back pain 89 51 (57.3)
menstrual irregularity 1 0 (0)
pain in the extremities 31 10 (32.3)
palpitation 1 1 (100)
paralysis in the extremities 3 0 (0)
plantar edema 4 2 (50)
pollakiuria 1 1 (100)
pruritus cutaneous 10 4 (40)
rigidity of the arms 1 1 (100)
sensation of numbness in the 29 11 (38.0)
extremities
separation of the calx epidermis 1 1 (100)
shoulder or neck pain 25 14 (56)
shoulder or neck stiffness 90 52 (57.8)
sore throat 2 1 (50)
stomachache 5 4 (80)
swelling of joints 2 2 (100)
trembling of the extremities 1 1(100)
urinary incontinence 1 00
total 505 268 (53.1)

[0148] Figure 28 shows mean duration of palliation per symptom irrespective of the

frequency/interval of Healthtron therapy in 505 patients.

Considering the small

sample size in many of the symptoms identified, an inherent limitation in this study
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fatigue 20 11 (55) generalized nmuscle stiffness 1 0

(0) gingival pain 1 0 (0) glycosuria 7 4(57.1)
wheadacte 12 11 91.7) heavy feeling in the boPgT/AS2003/023730

2(50) heavy feeling in the head 1 0 (0) heavy

feeling in the legs 1 1 (100) heavy stomach feeling 1

0(0) hypertension 10 4 (40) insomia 17 8 (47.1)

jaundice 1 1(100) joint pain 45 30 (66.7) |oss of
whéBette! @eskar@hérd) wetedS®ledy @pendeht 0<6ID) datdt Ogmerdbab kfrq@ai the

89 51 (57.3 nenstrual irregularity
quenidonsire.ors palisye thet thg pspsisignce ﬁérhﬁupﬁﬁtarlésﬁ eff@Ci 0? %@mpy could
oSS, SIS gl ol B AL ARy
pdtafs showiigH50Y6 peilidtion ratenPalliafiod dﬂﬁ)lgueslastsdifdrmbomﬁo days;
LT NOKITR N M T T e
da§/g Hhe(18Rder ﬁéﬁﬁ%ﬂ?ion%f it ﬁd‘téd"ﬁﬁc%%%%aﬁ? ofIRf -s§dnptoms

re throat 2 st omachache
could be a reflection of the sample size rather than the real effect of therapy.
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swelling of joints 2 2 (100) trenbling of the
extremties 1 1 (100) wurinary incontinence 1 0 (0)

WO 010al01H05 268 (53.1) [01481 Figure 28 shows nREIUS2003/023730
duration of palliation per synptomirrespective of the
frequency/interval of Healthtron therapy in 505
patients. Considering the small sanple size in many
of the synptons identified, an inherent [imtation in

F! Mc&hé&d 600p tnﬁﬁzﬂi\QE%&Aéﬁlﬂlf&gpfg{aHﬁ'%&%/ 023730 where

the researchers were sol ely dependent on data

[0989ETR §ectibh Bkl fb%nueyﬁpgargfﬂe@f [Riged'6f R 1'n%‘rﬁlotnhéhtabfe§‘ &he

persi stence of the tive effect of therapy coul
utilézatied bHEY adasﬂmrabedwoﬁoby whiletavosléngsympanters sitle atfecte rwhlch
i dentj fied.b | east .10 atients show
Rl dioghits e, ARG s Eienas Problel waar ety pnd ranges
oiatlﬁgﬂr' ‘i,lse'stgatde?ﬁéﬁle a trAh&H indlVRNRT t100Re IKFaRG tﬁ&‘éﬂélﬂﬁ:rtbélecﬁ kachieve

stiffness were palliated for a little | ess than 10

a gpogific bivlegicalrgealt ansldn avoid anwented pidpaffeetat i on not ed

anong many ot her synptons could be a reflection of
[x156] Aampfeer&di methodt be detenamingheptimal pefafreters dor EF therapy

ingEo e Sp TR o) LY e oAb DAoL F melig tg elicit in

a[liQ' 9dr éEﬁﬁnsgi)es@kb 8 thetRifinG @l medn PALSHIREEFent ABYRS over
e invention enables the “utilization of EF as a

memé)rmmf ¢edlstin the orgifisre oairod Hssg summeer evltupe derived Bemghe
orgqam% E‘ﬁ%elegt‘? ‘ér He%ﬂri ' San“é:&em@‘?&g&ﬁ' '}QJIX %the{t :%Infr:ra’beg ethe

prOV| ranges
sdlédéd en aﬂi)éaeuﬁdtlhaucreddcurmlt \defisig/ att @ Ildﬁ‘@aﬁﬁ‘ distaace from the
therapeutic toogl to _achjeve a specific blolgglc al

OrgaBisE saRRle OB CHBRdINIRRSAREOSPERSUIERS & CPRINUPBI BEJOdT time
t(fé%&feﬁffté g ﬁféc%dor%eé%ﬁ e%r eH GuRBhdl d@lglt? %{fé}n@ﬁe ShémbiBhes;

erapy i ncl ovm ng steps: (1)
() deplyifgy ithey selected ior edeebumklo@catlad: fielk po ilse otganisii, ciatnpla or

et o AP ARt SHeritd o} el HEReRh et dentfy SvafiRd con
meifbrifed 853 tBEQéctédloPmbdstifedofifiidus peiod o fite S(vilaletetRbhing
fromthe organism S?l ii) selecting or measuring an

thexexéant il which the fesired didjogierd gespanfeosews; (Vhe opdenaiyireppating
C { Foyv]l
e
Iribaislﬁ*éd imdgcal comaguddnsiyy,afoe g seﬂemeds openéasutedfe)dtermd electric
field, or for the selected or measured continuous period of time that optimally elicit

the desired biological response.

[0151] Preferably, the method further includes, before step (viii), generating a dose-
response curve as a function of either the selected or measured induced current
density, the selected or measured external electric field, or the selected or measured
continuous period of time. Still more preferably, the method further comprises,
before step (viii), selecting or measuring the following: a number of times that step
(v) is repeated, the interval of time between the repetitions of step (v), and the
overall duration of time that the selected or measured induced current density is

generated over the membranes.
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to generate the selected or neasured induced current
density over the nenbranes; (v) applying the selected
woromwaoy ed el ectric field to the organi sm sSeROPUS2003/023730
culture to generate the selected or neasured induced
current density over the cell nenbranes for the
sel ected or neasured continuous period of tinme; (vi)
determining the extent to which the desired
0257 M@tec@efdr@awﬂﬁ@my {reludé \bink Jor @fﬂirb ongle ﬁbllbﬁmgaﬁeatﬁﬂ:s
any of steps (ii) through (V|), and Vllli i dentifying
thelseleqtad gémemred induged @ereBgHansity wothout 8401 mibyeto about 15
e r I r -nal
a2y Ble, R Yuurb' gdsifty RE'SEHES, BB B BUREAAL e
indodudi dihbt@ﬂlsﬂ@&efngdﬂ aQfivéni s&etﬁdt&ﬁthe) htlinlgajrgamﬁh e portioh higereof,

desired bi ol ogi cal respgnse. [0151] fer ablr%(, t he
byreerysEe the mesasytre cude m‘BéfYPrl@g%tS’éBa yicpyverting the voltage

Slg‘.ﬁ Qﬁt@tdt% if efjﬁg]?al E?%ﬂ%@otﬁ/@ﬁﬂ& the o 2t1f:é1 ré?édapfht@fa voltage

t her or neasured i nduced curtent
sigeab,saridygnatyaengstbe matveﬁbnnrandﬁaquam& md/mtha lextetnat t:lectn:lc field

field, or the selected or asur ed ri
(Byris yselegted StrlpraSH’E?ﬁempﬁe’é?sePgﬁﬁeyeXPf‘Wélo Q "Ejt? \ﬁ e ls a
s{tﬁé@ P% ﬁ%g&\lﬁcﬁg’fﬁ%ﬁ Erll,l n_%l%‘?m%%(t' s'ehgo’r for. el% %ﬁtllll(ﬂlgtlgﬁ Fﬁ'? ﬁlsé‘\r/'c{cﬂgm
I seReated and Bews HBVald fab fit ﬂ&ic@et ween t he repeti t i ons
of step (v), and the overa duration of tine that

leffini thSUsdr SRtteAeRS iabylidds t
i S5 o oA ot s

the@py Usdods/the iBeving 6tepR (1) W@lfﬁng falesicell eintaginiahesgpense to
ncl ude. one or nore of .1t h e r he

o kB ofkeadlt uBbrincba et ML Aot LY SRy pean

1%)1{3@ Tudhin&erlsRy abethe khembrMdsPof delle in Iﬂ@@l@dm@mr draﬁta tissue
ensity is selected or neasured by neasuring t

sqrpiple @& ukinwer dostved |thetpHgm; ihreg) thenmee ﬁpniwdocfunfeﬁé density is
abdu¥ | 109mAH3NoSiHRE Z%btﬁlg/'}P gﬁ)egélectm?yorcﬁ@é(sﬁhhg% 818&ric

neasured current 1nto a vo € signa conveérting
ctiient \tbitt @ij gesérgeathe i seteotedrorapeasnatd sprgivel quriept dhesity; (iv)

reconvertin the ti.cal signal into a volt

PR o Heatuted: 3 SPrtne ei0drest BnS B dePistilRs selected or
oRAE& ap d}bl?edeﬁr?én'ﬂ Qienﬁjtyeqw bpliingl e sefettell ors@bRateddeleétric
nmeasured in terns of the expression E = |/EocoS, where

CETéNt tQy gelsfé@tp itsedéctadner measted jappli¢deurrent density forthe selected

og E’;l?el‘z’lgl%?d C %n ! ngcﬁj C% q%] g@% (%elté}m%?ﬁ{gg%% ﬁ@cteht t O?ng the

d}?s@ﬂ&ﬁ@l:bgﬁgl f@p&@dto@&%rﬁ;e(tvﬁ} pdpehiig: gmt bffﬁiepfﬁli‘)&hﬂil ugh <vi) to
or applied curren er |nc es_the foll owi

8§‘ieé‘ﬁ§% QGSPTPERORES PYVRES & fedioog ﬁ}eo%ebf‘greéam mé%%&ﬁ*g%lecmc

chifent, the selected or measured applied current density, or the selected or

measured continuous period of time; and (viii) identifying the values for the selected
or measured electric current, for the selected or measured applied current density, or
for the selected or measured continuous period of time that optimally elicit the
desired biological response. Preferably, the method further includes, before step

(viii), selecting or measuring the following: a number of times that step (v) is
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elicit in aliving organismor portion thereof; (ii)
sel ecting or nmeasuring a nean applied current density
wo@e@d/011e9 nenbr anes of cells in the organi sm oPCT/HSA03/023730
tissue sanple or culture derived therefrom wherein
the nmean applied current density is about 10 mMAnR to
about 2,000 mA/n2; (iii) selecting or neasuring an
electric current that will generate the selected or
rePRASH RS imBRk] B tifid bdRéend@BStepatitions \OF stepetwCaridthe Wverall
measuring a continuous period of time to generate the
dusaticacafdiinethat Yhe appliesccusiont deasitycisisensrated oey thy mempyanes.
appl ying the selected or neasured electric current to
[OgéﬂeTlm envenéors chavet deternninete @etwrmﬂeraquhﬁ eutimally efngat certain

ity for the, sel neasu
digsesg Bseady i BF ifee RndERanEh By SR AP R g repee of
bdtWEen ATk 5607 4 @bRAiz0ady.r ﬁfélﬁ@é&ﬁ&lr%@ @El‘fswlty(lﬁéty be generated in
repeating any of steps (ii) through (yvi) ener at
th rdmo’f fynes eabout 09050 bpui s |r@A/m?f tPﬁ@fe@b o diFotndyped
nme red el ectri ur,r e C S
Clglpeﬁl té’ui’sr generd %dn gl’ll tﬂgf, %‘ge tOE eoe?xg%;e% %‘t?oglt WOI@Eng)a%o%gc}l 1
magint i hote yefbeblyoaboof 0.02618;abamcs.§ 5 mA/n*i denti fying the
val ues for the sel ected or neasured el ectric current,

[0‘195] ABﬁhéc?&ﬁ&In@ deRity TRASHY @Hliz80Rh HRGabEy SEwEEN oy 10 to

el ected or neasured continuous period of
ahqum@ QQQ i rialanpther ewpedipeat ofjdkq vantinm, |appliedapurrent is
respo Prefer h o udes,
sRARE B g Wl et BB 078, AL 2D, ARCT 2 forther
ethBbdiflehN@f the ﬁm’ﬁm&bn OEFt apptisd tdnaents ise ger(erated dn tAO rfPe of
2004/ 011079 PCT/USZOOB/O;B?BO repeated, the interval
bespveen aoub &P jabpuf A0 MEY®BLi ti ons of step (v), and the
overall duration of tine that the applied current
8L Tebleild ryevidesaeterisd prramgier setpibtrahe freatmyenh aladisopgdes and
for a 0
oo IR o PLAES Bl R AR R Dcdrtton” BlagTB st to
whichage pm&ietdm;y‘t weppaliqal. I"Edble hl tlse prawides thé patbietlaeparameter
bou V to,aboyt 30 kV. ed current densit
vy eHbPug A i o Phegnied o DianeBHeL B oot nd
%\QQ&EntJrén FoaPPeoninsI8EABY the iffentipguced current
ensity 1I's generated in the range of between about
0.012 to about 11.1 mA/ nR2, nore preferably about
0.026 to about 5.55 mA/ n2. [0155] Applied current
density may be utilized in the range of between about
10 to about 2,000 mA/ n2. In another enbodi nent of the
invention, applied current is generated in the range
of between about 50 to about 600 mA/n2. In a further
enbodi nent of the invention, EF applied current is
generated in the range of
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[0156] Table 11
systemto

IS

organ or

Tabl e 11 provi des P&EUS2003/023730

Is applied. Table 11 also

condi ti on,

condi ti ons.

provi des preferred paraneter sets for the treatnent of

bet ween about 60 to about 100 m& nP.
wak@endwrs and

whi ch the paraneter set

particul ar di sorder,

sI9jouIeIRd PI.LIJOL] (1T d[qe L

~Z2 00wo

<2 zo

Wm << 2

SE -

zs2go

n CcC Qoo

) - =

Soom_0O

— =002

tcoc—~o O

~ o S S[oA9]  BD) IBN][9d
8t 009 0 09 09 M POJRIOOSSE SIOPIOSI(
DS (W/AY 0€) S[PA9[ ,BD JBN[[0

m >sgbly 7= © (44l 000¢ 0S UM PRIBIOOSSE SIOPIOSIJ
_ < SKef 96 =

Jor AEgAtiog, 7 7€°0-920°0 0007 05 SV PIOJEWnONY
_ FEPEPE o (W/AY 0€) S[OAQ] , BD) Te[n[jeo

© e Bumuw "o w0 0S LM PIJBIOOSSE SISPIOSI(T
S t@@.m\omu uonerJrjoid jse[qoIqIy
— BpBMo 4z =| 001 PUE ‘0S ‘01 09 I PIjeIoosse SISpIOSI
M o . 9z_Z S[eAd] D Te[n[jod

Q mqu T_® 000Z 09 LM PIJRIOOSSE SISPIOSI(T
QT 1D =-0 000°C S[9A9] , BD) Je[n[[ed

< 5 S L Z{ 10009 ‘00T ‘09 09 T POJRIO0SSE SIOPIOSI
wosSO0 (puy/vu ur) (zy10fg U1)

S bounmm.mmwmmo = Ansus( (/v ur) (syjoaur) | Aouonbaig WISAS

sH aow@%m% Juoxn)) payddy | Aysuo(] juerm)) paonpu] | 93eI0A JH J49 10 ue8IQ “‘UonIPuo)) ‘IOpIOSK] | IeoweIR]
(e, S>>0

,D..H m M oZ o




N CPCX/US1003823730

N,--+ NM

+ 0+ U'U+ O+ +

ONTr-+ 0O
yl ONCC O'Cs OONd 03 NCC1 FJ5 'Ca3 Cd a3 CZ U

07-75r+ NNa Nr-- ,
-+ 0 G ONSN -
060U000U 00QQQQQ

WO kbok/olreid O CZ CdU F-
0 CA U vi

(43

= =9
zz2
5 ©° O
~ o>
Z0
852
850
=~ D
=)
% = o
W Z S
O Kep L 001 PUE ‘0 01 0S SIoPIOSI(] PATJEIRJHOIJ T[NP 71
20" o (WA 0€) S10AQ] , D) JeIn][00
S 3= 0 000¢ 0§ UM paje1oosse S19pIosI(] el
= &= - S[9A9] , BD TB[0[]e0
= O Su 4, 09 09 [IIM POTRIOOSSE SIOPIOSIT ra
M o0& n_u S[9A9] 8D Te[N[[00
N S _umg gl 09 09 )M POJRIOOssE SIOPIOSI 11
s°o (a/AY
o S'LT) SIOPIOSI(] POIEIOOSSY
ru. — Mﬁm 09 §'0-5¢00 000L 0S pue S[A9T SSOHS UL UOTONPIY 0T
> S[oA9] 8D JE[N[[90
= A Gz@& ¥ 09 09 )M PSIBIOOSSE SISPIOSIT 6
ST S[9A9] 8D TeIN[[20
5 O Gt 71 09 09 MM PIJRIOOSSE SIOPIOSI(] g




.~ 0 NMO
O N Ned1/UN2003/623730

UUv ~i
W~ O kn N 00 WO

O~

\d NMOi-
v Ocn ~

FII
~rn

00 WO 2004/ 011079 PCT/US2003/023730 N (r)p N 4~ s ,

bPAOONU 401 1C>p r

word4mmome O O ~ N vO

N 43

coOU.4001L)

U~U-~r.

a) cd,
2004/ 011079 PCT/ US2003/ 023730 Ob mMC)' ~ r

0 po po A Xx"00 0O

.2 42 -

00

oT

€S

OMNMM

SUIt 0¢
quﬁmﬂ UoISSS
> goeo “uoned
O 1d SUOISSaS

¢ Jo [e101 B M
mﬁuﬁooB\wnSmwom
< Omum
o gz I'T1-6°L 0000¢ 9)\4 ongye 61
= A 0000¢ A31911V

Aq soum €7 ‘A 0000¢€ OTUOIYD pue BIUUOSUT OMIOIYT)
onoon Aq soum £, I'11-€C 10 0006 ‘$S0I)§ 91040 ‘BIS[RIIY 81
> 0a +0d
z skep (01 10 ‘DV) 000ST ooueTeqUI] A)A[01OITH
th 10y Aep/x | ¢°0-1000°0 pue 0§ UM PRIRIO0SSY SISPIOSI(] Ll
zZ YUuo0)) 0] S[[0 WIRISAS dunuuy Jo
O umugl 09 09 asuodsoy uononpuy S 958aI0U] 91
= sIy VU0 0] S[[29 WRISAS dunury Jo
OV pue Ul O¢ 009 10 09 09 osuodsey] HORONpUJ ST} 35BIOU] S1




NVZI NN oOLO1 OlI~-I~-N OMO~0O00O~ 0OOO00O

'"CpUOC4-44C OO0000 cn U

W@ k47N N WO 2004/ 011079 PCT/ US2003/ 023730 P¢OLS20P3/023730
The invention is also directed to a nethod of
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d set of paraneters such as EF
uced current density, applied

d duration of exposure, such that
effect is obtained in the

ect. [01581 In a preferred
vention, the nethod of

es the follow ng steps:

desired biol ogical effect (e.g.,
ciumion flux in nuscle cells) to
m or portion thereof; selection
n applied current density or for
density at the cell nenbranes of

i on thereof, wherein the value
hin the range of about 10 mMA/n2 to
the case of applied current and

about 0.001 mA/n2 to about 15
i nduced current; determ nation of
uency and EF voltage) for the
F that will generate the sel ected
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density; selecting a discrete period of tinme to
generate the applied current density, wherein the
w@eriodiofal | s within the range of about 2 m nuP€BUSH03/023730
about 10,080 continuous or non-continuous m nutes;
application of the applied current or EF to generate
the selected current density; determ nation of the
extent to which the desired biological effect occurs;
[0 TheRe¥dntibR s @fso Alieciell tb hemsthedof dE’reﬁflﬁmag) hydesitdieset of
opti m zation procedure alsg entails eration of a

patiwssters supors Bk ahpeacigsistics apdiced r?urrélﬁt sty e [2RRN Gl current
dep%&,ylf e1i13.|d dlgatu%p o g&;rosﬁjé & %ﬁ rtl?aq Egm; lesidell @1f¥&! i 66tained

CUT rent ernlned In view
1ngﬁnhmgg@mgamsm@ba.body nDrphoIogy, m5|ght, per cent
body fat, and other factors relevant to induction of

[Oi:SH] METY pRY&FedC BnbodifRAD b MRS invetlaf]thé rmebe® of optlmlzat1on
odlnents of the invention, the paranmeters_used f
injolves the followdng seps ideptibraiont ot desanbiologeal GfsH (o8 cause

anp}ng@gﬂfzglgm%{ ?anaél%gp kz&h%ge g%‘l}]sz he el &R gﬁ néé(ﬁ%)fsg%g%m or portion

théreyE RElection 6the vaharfametmean apphet f:umrent rdeusityr or for an 1nduced
nmodul ation of ion flux across cel l ul ar

s Bl METBEHIST SLDS OFETiSIR FOFAg T oL BBy the
aég eﬁﬁe@a@)&é £ 40 den ﬁg{aﬁ@%foggl?(yﬁﬁlmTQ@ bSout 2;000 mA/m? in

araneters fof in vivo NModul ati on of Io

thElckse damppliat errrdiE and witietheFatgead adaet 0.00H s’ dobetit 1S

é:lrte e%%é fe){] yldgﬁ%gélh‘? glt o({etq%%&} &E of V% L{e%u(ﬁb) ?@quency
ari @@Qol@&epf&gﬁe dZuRentdRYEH Bat \lel @éﬁéﬁate ﬂle.?se&(&&dﬁﬁlrrent

0.026-0.32 2 hr/day for 56 days 3 7,000 50 (17.5
d@s@zsse@canm dicrete PRPGrPE Hmg (0 @oeratg the spalied custpnpflensity,

Wﬁ g{% peno% Qa:h% \gitﬁl% %eh{aﬁgé d@Vbolt 2 dRYRANCRK abthofO 080

continuous or non-continuous minutes; application of the applied current or EF to

generate the selected current density; determination of the extent to which the
desired biological effect occurs; and repetition of any of the steps. Preferably, the
optimization procedure also entails generation of a dose-response curve as a function
of the selected values. In another preferred embodiment, the values for the applied
current or EF are determined in view of the organism’s body morphology, weight,
percent body fat, and other factors relevant to induction of current over cell

membranes.

[0159] In some embodiments of the invention, the parameters used for in vivo
modulation of ion flux across cellular membranes are exemplified by the
combinations presented in Table 12. In other embodiments of the invention, the
parameters used for in vitro modulation of ion flux across cellular membranes are

exemplified by the combinations presented in Table 13.
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6 15,000 60 3.8-5.6 20 m n./day,

15

days

4X per
7 50 50 0.0001-0.42 72 days
wW0:20001100 42 100 days

11

session for

8 15, 000 50

9 3,000 60 0.006-0.08 3BCTHYW03/023730
10 10,000 60 0.05-0.7 15 min./day for 91 days

7,000 60 (17.5 0.035-0.5 15 min./day KV/m for 7 days
12 8,000 40 KV/m 2 hrs.
every other day for 2 56 WO 2004/011079

TablaR- ﬂ§gﬂw Bi-dthetds %n%o@o@ﬁﬁtmﬁ%f JorTiuk 1 30

m n

/ sessi on,

13 15,000 50 3.75-5.55 30

mn. 30,000 15 30,000 50 7. .1 15 mn./day, 3X
Paraméf@gggl,? 88]6&1 0 Eeﬁiéﬁubgcyﬂ‘ IH&’l!rt]b.e? gﬁélsf/reﬁa éAgﬁlA{%&éC{sﬂé t/|9Pfration of
SetKV/ Im@irvdkR- D. 1qidHzB, 000 S5Mefhndily KV/ ) 0Dessity. 12 2 Exposure
dayls 21 50 (12-40 0. 024 1. 3 7bYo | - GhmARN T 7
1 2,000 50 0.026-0.32 2 hr/day for 7
days
2 2,000 50 0.026-0.32 2 hr/day for
56 days
3 7,000 50 (17.5 0.035-0.5 60 min.
KV/m)
4 30,000 60 7.5-11.1 30 min.
7,700 50 0.015-0.22 2 hrs./day, 6
days/week,
for 15 weeks
6 15,000 60 3.8-5.6 20 min./day,
4X per
session for 15
days
7 50 50 0.0001-0.42 72 days
8 15,000 50 0.0001-0.42 100 days
9 3,000 60 0.006-0.08 35 days
10 10,000 60 0.05-0.7 15 min./day
for 91 days
11 7,000 60 (17.5 0.035-0.5 15 min./day
KV/m) for 7 days
12 8,000 40 KV/m 2 hrs.
13 15,000 50 3.75-5.55 30
min/session,
every other
day for 2
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KV/m mn./day for
30-120 KV/m mn./day for

wWEWP107912- 0. 17 30 m n.

0.012-0.17 120 m n.

20, 000;
3X/ week for

5 weeks

4 weeks 22 50 (12-40 0.024-1.12
8 weeks 23 2,400 50 (6

24 2,400 50 (6 KV/ n®CT/US2003/023730

25 10,000; 2.5-11.1 20 mn.
or 30,000 26 10,000 2.5-3.7 10 m n./day,
57 WD 2004/011079

PCT/ US2003/ 023730 Tabl e 13- Exenplary Parameters for

In yitro Mddlation of Ijon Flux Parap EF vol tjage weeks
EE rrequency |l nduced Current Applied|{Current Duration
14of (WLOQQ)’r—tniz (i P0Hz) Densi2§-1Ddnsitly Exposure |(i n30min.
mNIQ)O(d n2) 1 60 60 4 mn. 2 60 200 4 mn.| 3
60 30(?4(&& 4 60 2000{4 min. 5 60 2000 4 mn.|6 60
1510 P4 Jydabay [Tor 56 days| 7 60539124 hr/day for 7| dawsin/day,
8 60 100 24 hr/day for |7 days 9 50 ({30 KV/m) 0.42 2
hr 3X /week for
2 weeks
16 30,000 50 7.5-11.1 30 min./day
17 30,000 60 7.5-11.1 30 min./day
18 2,400 50 (6 KV/m) 0.012-0.17
19 8,000 50 (40 KV/m) 0.08-1.12 2 hrs.
20 1,200 50 (6 KV/m) 0.012-0.17 1 hr./day for
7 days
21 50 (12-40 0.024-1.12 30-120
KV/m) min./day for
4 weeks
22 50 (12-40 0.024-1.12 30-120
KV/m) min./day for
8 weeks
23 2,400 50 (6 KV/m) 0.012-0.17 30 min.
24 2,400 50 (6 KV/m) 0.012-0.17 120 min.
25 10,000; 2.5-11.1 20 min.
20,000; or
30,000
26 10,000 2.5-3.7 10 min./day,
3X/week for
5 weeks
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wQa 2008019 12 mi n.
KV/inm 0.42 24 hrs.
20 50 100 7 days

10 50 (30 KV/m) 0.42 24 hr
12 60 60 or 600 30 min.
15 60 60 4 min.

17 50 100- 1000 18 50 10 7 days
21 15,000 60 58 WO

hrs.

50 50 7 days

11 50 (30 KvV/m) 0.42 24
13 60 60 or 600 24 hrs.
16 3, 000 5PCT/BS2003/023730

19

2004/ 011079 PCT/ US2003/ 023730 22 1,000 50 (150 3.9 48

hrs.

24 50 (8.3 KV/m 0.28 48 hrs.

alternati ve enbodi nent,

[ 0160]
the i nvention

In an
i s useful

KV/m 23 1,000 50 (10 KV/m 0.26-0.34 48 hrs.

as a

Tablledgn Exeinplirg Barametefetod i viR MydulkRfonddT IbR il dual is
suffering froma particul ar disorder or cpndition.
Paramdtee| EPefliabs | PRI i Ey |Amdtsdddtirten [Arbpii?@ Current | Duration of
preyvention, aneliorati'on and treatnment "“of a dr'sqr aer
or podaveltnn| may(ibEzusef|ul fensiet ecli ngDehstypr eenBeposure
of the sane |disorder or| condition. The gt erjs can
be ppplied as a diagnosticfnéﬂéhFﬁe effgnge nijt or ed
1 for| responsi Venesgg If tlhe patient 1§ non- &ﬁspon5|ve4nnn
to given set of paraneters associated wth the
2 di spase, then the6pack gf a response|sugg@80s that tHenin.
patyent s npt fpering—from-the—pattieular—edisgrder—
3 or _condition tgpnatively, if the patléﬁ@ 4 min.
4 responsive tp a giggen sgt of paranet ¢rs (gﬁ@pClated 4 min
with the disease) then| the presence of a response is
5 indjcative of the6@resence of that parti c2008r dlcordémﬁn
andfor condirtion—fhedifagrnosttec—enbpdrents—ef—the
6 i nvention may be Sged far every disorder d/ or 24 hr/day for
condi tion fof which a pgrticular set|of EF paranmgters§ gays
hast-been—determned
7 60 50 24 hr/day for
7 days
8 60 100 24 hr/day for
7 days
9 50 (30 KV/m) 0.42 2 hr
10 50 (30 KV/m) 0.42 24 hr
11 50 (30 KV/m) 0.42 24 hrs.
12 60 60 or 600 30 min.
13 60 60 or 600 24 hrs.
14 60 60 12 min.
15 60 60 4 min.
16 3,000 50 (30 KV/m) 0.42 24 hrs.
17 50 100-1000
18 50 10 7 days
19 50 50 7 days
20 50 100 7 days
21 15,000 60
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[0161] It will Dbe clear that the invention may be
practiced otherwise than as particularly described in
wo b@4fooroegyoi ng descri ption and exanpl es. Numer BUBEUS2003/023730

nodi fications and variations of the invention are
possible in light of the above teachings and,
therefore, are within the scope of the appended
claims. [0162] The entire disclosures of each docunent

oo citedyppcl Uidi nepy @spents, pagent applications, 438 hrs.
journal artijcles, abstrlacts, |aborafory manual s,
bopks, or ottherKVdnycl osures) in the Background pf the

I n
LI

reft-an—Petaitex Rt mptes—are
23 heleihxﬁﬁcofg%ﬁgpgéﬁ ré%g?gﬁg%4rgltheir entiretiegshm°

24 [0163] Certaigp ghactmhyc t her@py appar atuses and 48 hrs.
met hods of applying electric fields! were disclosed—in

United States Patent Application Serial Nunber
10/ 017, 105, filed Decenber 14, 2001, which is herein
i ncorporated by reference in its entirety. 59 WD

[07P 4 94 K& BalRbe ka0 &3 AdPerToniisrasefil. asA diegustic ddol to
treating or preventing a_djsorder that_ causes or is...
detsrmineclisphen an indiidvatas seBwogTom eingrcylar disader AT gejdigon.
Tlﬁgl;sg?c(r;iri?? %%%ﬂ{ef‘e% gsrsPagte@ AR fhle exteﬁﬁ{)ﬁoé‘meli%%h' ahldEbatment

g a nornmal concentration of ions to the cells,

of whilisbrden ot worditiap playi begudedult foe detectjam itlenpresenserafi the same
external electric field tha ener.at es,. a an 1 nduc

disorer O FoRaYRY-t The R TC0 b B A8 iR Gt Jj@w ot

m(gﬂﬁfog?daﬁ}fetresﬁ SivERIDT apese PitidnPes a6h-r&pomsivel vea VIOt of

im1, erein the ions conprise calciumions. 3,
paféinecters thsodiatdd wittathe diseagey thendhe tskof pIpTRgns BReBesthiiat the

oo P R R by Poubl SR 2 SR T
paiemtk Resbbiivedo S@ieh oy pPpamBiets (dsoctiel with tizrdiséase), then

claim3, wherein the | ectin supplenent is provided,.an
the WEsSPrtSt {7 TeSBRIPP GHEIRECAB RIS 186 BreEBIoE it bl ReFS 15 diSotder

an\gfbg%tr?ggglg)g{ a@%eérﬁé%bis{f% entboditfentEb A Bleion ARL befused for

e nean I nduced current density
evieBy disdidet arld/d@ onditioR forovtaboa padiciar s of BF prrematers egibeen
of ¢claimb5, wherein the organismis a human and the
degergnsdi ¢ fiel d generates the nean induced current

density_over the nmenbranes of the human s.cells.fof a
[086Ht t rtidlude pdear ohalofhea BYFRLAD A BE éga{%e%bogﬂa?“”ffo&an as
pﬁiﬁﬂ&r&g‘ 'deg?rib-gﬁ Cin ?&e@éin%l RlsBifftion! Hhd NREMBREPT MNainGous

subsequently re-applying the external o
modifications and variations of the invention are possible in light of the above

teachings and, therefore, are within the scope of the appended claims.

[0162] The entire disclosures of each document cited (including patents, patent
applications, journal articles, abstracts, laboratory manuals, books, or other
disclosures) in the Background of the Invention, Detailed Description, and Examples

are herein incorporated by reference in their entireties.

[0163] Certain electric therapy apparatuses and methods of applying electric fields
were disclosed in United States Patent Application Serial Number 10/017,105, filed

December 14, 2001, which is herein incorporated by reference in its entirety.
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electric field to the human or portion thereof and
re-generating the nean i nduced current density for
w@daubivmal conti nuous periods of about 30 m NPCEES1003/023730
about 90 minutes. 8. A device for carrying out the
met hod of claim1, wherein the device is an electric
field therapy apparatus conprising: (a) a main
el ectrode and an opposed el ectrode; (b) a voltage
generator for applying a @gl;hade to the el ectrodes;
(c) an induced current generator that controls the
1. Aexieghiodabf etetiig bf prdvehtingy dBoMenghatt daBsesobit &0 eaded thie an
di st ance, bet ween, the opposed el ectrode and the
abnormahgopeanigaogrofpes inslls Is phan SBFANISEhEr Plgg Pertign asrealy gpraprising
f v o] e r v,
rosoring, P ncEingl bAReh BN R TR, BPIRL SRS e, ERRER HERAEE o the
organisit drepastigam sxiemal elpdrit ifiell thhiegenefatesGOmWR AG0HI0dt@RAOdensity

of about [} APE D AL L5 FATRE S GEIRe SRR 96 (8 P06 ng. t he

2. Tﬁé hettfd dfMEm 126heRh &6 héns%ﬂﬁﬁ@@ 83cifthn iBfk. OF 9gani sm or
portion thereof, which inclddes applying to the

3. Tbc gmth@dmﬁ clagork, ifortherncoaxrisingaprogiding td thef onghuismhert portlon
rrat es_a.mean induced rrent densit of ahou

thereot EORGERESuBTRAD /BT, B bRRbmER oo aeenc o o

combinatflfteof@id@gpinestsai m 10, wherein the nmean induced

current denS|ty is about 0.2 mA/nR2 to about 1.2
4. Theymgthod of chae pahersdn dhe iqcln pupnlemgpicis ravided apddlre lectin

mA/ n2 to about
supplem gl P goh b dERE L ¥ eBRRbalticily " Vel The
5. The msetlomhplf anyeone adf el aims i lefiswhetéin tHd ment ifdndedEurednaidensity is
ust h riging providing to the organism or
aboutooédPNIBn ‘1% ?e‘gg‘/% -cal ci um suppl ement, a vitanin D
6. THE RRUBEE BY cldm! £ C&h&eﬁ“ﬁﬁ@'cﬁgﬁﬁm il Humeﬁlo%li A ERBRf field
sai d suppl ements. 15. The nethod of claim 14, wherein

generates the hesstipfucsd anmsﬁﬁs OYﬁTdhfF w@mbaenm phithel lemnans cells for a
contmuoﬁs%J %uot?ln%Bo&tq nrnlﬂs% es to % %q mgfué? A or wheat germ

inin m 11, wherein the

7. Thé qhéthet af lcla&nc@Iﬂlrthhrsamqﬁrsmgnmls ntllird-Hisyl Gk tﬁé @flternal
) i_broblast cells. 17.. The nethod of claim 11 or
electric

teithe hymanpiypertionthereef andnigrecanating dheomgen md@ced current

density for additional continuous periods of about 30 minutes to about 90 minutes.

8. A device for carrying out the method of claim 1, wherein the device is an electric
field therapy apparatus comprising:

(a) a main electrode and an opposed electrode;

(b) a voltage generator for applying a voltage to the electrodes;

(c) an induced current generator that controls the external electric field by varying
the voltage or the distance between the opposed electrode and the organism or portion
thereof;, and

(d) a power source for driving the voltage generator.

9. The device of claim 8, wherein the main electrode does not contact the organism or

portion thereof.
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field generates the nmean induced current density over
the nenbranes of the human's cells for a continuous
w@erodiosd about 10 mi nutes to about 240 m nut BCT/USRIN3/023730
The met hod of claim 17, further conprising
subsequently re-applying the electric field to the
human or portion thereof and re-generating the nean
i nduced current density for additional continuous
10.  Ap@ethedsf ﬁ&atﬁ?%mﬁférdﬂve EIg SisbRleABGHprisHY: dTtcfingeBe fldDof ions
The nethod of claim 18, wherein the human is dlSFQSEd
across cellnmemhissps efan engaribiire paston thepgeof awhisly incdudes applying to the
orga.nismggi'r i 2 Bte hleelggt}ilg %@Wﬁlﬁtgéeﬁlﬁfyte%]a mX\A}leirnﬁh%dt Jtll?rent density
evicée is an erectric e erapy apparatus
of about 0 ARAIS BGboR) mA/MBbverehecdlmeabanes. an opposed
el ect r ode; &E% a val tage generator for applyi
C

1. Themethed 0b 19, sehereddae mean 1ndpced gumee QP@@R}% ﬁ%a about 0.2

nu&hft&gﬁﬁﬁQEﬂEﬁbﬂat controls the external electric field by
varying the voltage or the distance between the

12. Thpmoghet ef elatm dde whnaatint the megaimidscadocureat temsity is about 0.29
, . thereqf; and {d) a power source for driving the
mA/m tﬂ’/g‘i"?‘ggéz ator. 61 WD 2004/ 011079

13.  TREMHRAMFH BRI 130 herdth thd shsEBMpFSe Slicithdbid. 20, wherein

the main el ectrode does not contact the organismor
14.  Thomnéthed ohelebofl0, fgthen comptising providiaatte tlae etganismobypertion

i mbal.ance ¢ ri,sing..alterdng the flux,of.ions, across
thereof g opAicifel Speplainty o, NUGPIL R SHPRIPTSEY o drem SHRRp eI 0t o
combinaibu 6hsaidelpsiéasengppl ying to the organismor portion an

external electric field that generates a nean i nduce

{ . . d .
15.  Thampethed gbplaim 4, wherghpthe loctin sarplemont isapravided apd g fastin
g@ﬂ}ﬁr -hod of claim 22,
Supplem%%?rgﬁ)ﬁg?sﬁcgh@an [ n%&gzrg e%tf%efrg%gglggxﬁ]lgi ty is about 0.4
16.  Timd/ mthod atfocihind. 61,n whiendin thé. pidideraitd ostllofdisirddr mid®]ves

. wher ein the an induced current density is about 0.43
dlffefentﬁﬁ“if@?fn%‘a%sﬁé? 5.55 mA/n2. 25. The nethod of claim 23,
17.  THEGh&h&U bPelal@NS GOTM WikBeif 3h& bEFhisBNR-a Bémad B84 MRS Beélric

of claim 22, further conprising providing to the

field gengrajesrihe mesn ipdiced ewirent denstr over ¢ wrmhaseppl Sedmmanis cells
s confhD BRI By L SSbUP B BBlaEn o e
18.  Theahsthd® of hén &i7n fiiter |cegipkising Unbscguanty fesapplying dedelectric
field to tﬁg ﬂurtngne 01|‘ S(g:r%icl)r? thereof and re-generating the mean induced current density for
additional continuous periods of about 30 minutes to about 90 minutes.
19.  The method of claim 18, wherein the human is disposed in a hospital or clinic bed.
20. A device for carrying out the method of claim 11, wherein the device is an electric
field therapy apparatus comprising:

(a) amain electrode and an opposed electrode;

(b) a voltage generator for applying a voltage to the electrodes;

(c) an induced current generator that controls the external electric field by varying
the voltage or the distance between the opposed electrode and the organism or portion
thereof; and

(d) a power source for driving the voltage generator.
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suppl enent conpri ses concanavalin A or wheat germ
agglutinin. 28. The nethod of claim23 or 26, wherein

WO b@4otgani smis a human and the electric fi ePdI/US2003/023730

generates the nmean induced current density over the
menbranes of the human's cells for a continuous
peri od of about 10 m nutes to about 240 m nutes. 29.
The nmet hod of claim 28, further conprising

21.  TERSERIWERLINM 208 waBRinythe ehalihe et ddietdobcnoticostadt the otdagism or
human or portion thereof and re-generating the nean
portion thepapiced current density for additional continuous

[ 0 S
B
across cellNmémbiase 6fdn ofgagisinnorcpdrtion theddof, Ahibhvincledésoapplying to the

carrying out the_ ne claim 22, wherein_the
OTZANISI ¥ \POEHON; 281 %reﬁlé%qqtm%gelﬂ.t%t&e{%fﬁ%\agneéaﬁa ugeg gurrent density

of about 6.2 R4 i3 éegbm%%) ! gyglgeddianentiasesan opposed

el ectro tage generator for applying a
23.  Thohtetigpd ¢foclailme 28| w&nbreuddm méa) indncédducend deosityeist about 0.4

24 gene or.that controls the external electric field by
mA/m Mﬁémﬁa‘é vol tage or the distance between the
24. TRORRARA & &kl oglewBadint A6 ridaeaRisoR Vureel démeh 1s about 0.43
thereof; and _(d) a power source for driving t

mA/m” tohaub 365 geNerat or. 62 WD 2004/ 011079

25. T %gle@gogaéa ?33\9her§1% the; f&g% g&‘}{o#‘llstiacct%fc ﬁ%%t{p 31, wherein

rode does no or gani sm or

26. Thehidtiwd dhettigod2, Bsthecompriving pfovidiggto ty eligamismenrportion
associated with serum cal ci um oncent riftfl ons

thereof @o%bixml Hpplameati Agvitareing Pusugs erE%ﬂtmau qtign sunpleeds ©

combmatfrﬁ“) Pﬁi gen@f an organismor portion thereof,
|c I nc esaplylngtothe organi smor portion an

27.  Thxethudl ofedlaiot 26.cwhereindthe dévdin sypplemantels provided and thecleetin
current densit f abou .3 MA/ t.o about 0.6 mA/ nR

supplem Gy Gobses comer v rbhee B WS hog of of ai m 33,

28.  THOSAEhIA $h&aiean dr U &2@ren FicChtoamen Sk tayhurSaraalithe Gl ektric
mV n2 to about 0.5 mA /n2. 35. The nethod of cl ai m 34,

field gengpatesdhemenie inviuserl PyreRis densétyravenihe gapmbreges of the human's solls
for a con[no’(lomé geggd 0 JB%H{% Hl%gat(%fto %@dt@ﬁ ghmlﬁt% ther conprising

ganismo t hereof a
29. Thalm‘dﬂt}bﬁ Gﬂf:)lpine m@nfurtlﬂr wompm;mg Iamvaqmﬂmilyanta,ppmﬂgt}ml alectric

field to the I?Ille?nngsrrgortlon thereof and re-generating the mean induced current density for
additional continuous periods of about 30 minutes to about 90 minutes.
30.  The method of claim 29, wherein the human is disposed in a hospital or clinic bed.
31. A device for carrying out the method of claim 22, wherein the device is an electric
field therapy apparatus comprising:

(a) a main electrode and an opposed electrode;

(b) a voltage generator for applying a voltage to the electrodes;

(c) an induced current generator that controls the external electric field by varying
the voltage or the distance between the opposed electrode and the organism or portion

thereof; and

(d) a power source for driving the voltage generator.
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conmbi nation of said supplenents. 37. The nethod of
claim 36, wherein the |ectin supplenent is provided
wa@pa40h®79 ectin  suppl ement conpri ses concanaveCT/HSA08023730
wheat germ agglutinin. 38. The nethod of claim 34 or
36, wherein the organismis a human and the electric
field generates the nean i nduced current density over
t he menbranes of the human's cells for a continuous
32.  Thedéwet of clabodit, whdrdit fhélrdin ERc@bdd docd 40t Eonfast B orgddism or
. The nethod of claim38, further conprising
portion theiepfequent |y re-applying the electric field to the
h s} . . 0 ; -. i . e .
3. ATERLGE ARl O G epdied GRFIERL ' Aiie odE@rations
comprisipe nltadlsy dfe fitowl Glkium nohescrbss adib uientdands noft &8 orgdflism or
portion t]%\rqqg%n‘?{glgﬁ i%? ;deg l,agjle:lmr%gte ﬂ\g;(g_rgaer{ig&?o? g\oq?ig)g? agélx?seggall %ﬁgt?riecdﬁeld
that genega%sr ¥nh Rldlcdd QufRE BQRiPbr %Bo%'t 01333 A /PR ol 6.8%nA/m? over

evice Is an electric field therapy apparatus

the cell npaprhpaniesi ng: (@) a main el ectrode and an opposed

o, TRRATR B SISRRETRG TR e BPE  out 09

mA/m? t6 g5t 85ahAlhat control s the exter nal electric field by
varying the voltage or the distance between the

35.  Teppithad ef eleim ddewhagin the roeagainiuepdosuryest tewsity is about 0.42

2 thereof; and (d) a power source for driving the
"vol tage generator. 63 WD 2004/011079

36. TREMAISA0OBEI0RB B30further cdhprisiey besidihg ¢b aheTorkinisihér ®irtion
the main el ectrode does, nat colgt act the organi smor
thereof 3 falqigR syReoeRnt. 23Vitgige Dh SHPRIFMPRy 7o ilpRN suRRigmet, or a

combina%ﬁ%‘fs‘ﬁfds‘%@?eh&ﬁész conprising altering the flux of
I ons across cell nenbranes of an organismor portion

37. Theeredofd, ofilaioh 36 nwherdimsthe pesttini sugplement tseprovigadiasdntier lectin
tion an externa tric field.t.hat generates a

1 %gr I, el eré _ 1
supplemgpL comprises concangyalin, 4 or Ylieat getm agEluiifly 0. 03 mAV N2 to
38.  TabawstholoMAARR 39\R 136, Rthefdl the BYERAIGAES -a Hfnan B R I&Eric

of claim43, wherein the nean induced current density
field genprgtog Bl imean guicedpyrrgnt densityiver the memipanes ofsibe hymen’s cells

o conf Rl 6 8 oy 8RR e cur et
39. Thenietdodf clami 384 Birtheh esprisihd) subsegsentignigrappBimgathei alevtric
field to tﬂle%u%la%ncgr pto?t?on t tertgzgg and re-generating the mean induced current density for
additional continuous periods of about 30 minutes to about 90 minutes.
40.  The method of claim 39, wherein the human is disposed in a hospital or clinic bed.
41. A device for carrying out the method of claim 33, wherein the device is an electric
field therapy apparatus comprising:

(a) a main electrode and an opposed electrode;

(b) a voltage generator for applying a voltage to the electrodes;

(¢) an induced current generator that controls the external electric field by varying
the voltage or the distance between the opposed electrode and the organism or portion

thereof; and

(d) a power source for driving the voltage generator.
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further conprises providing to the organi smor portion
t hereof a cal ci um supplenent, a vitam n D suppl enent,
w@200e01i0m suppl enent, or a conbi nati on of sai dPCT/US2003/023730

suppl enents. 47. The nethod of claim46, wherein the
| ectin supplenent is provided and the lectin
suppl enment conprises concanavalin A or wheat germ
agglutinin. 48. The nmethod of claim44 or 46, wherein

42. Théédevacgeaindlam 415 whebhsimite maid elderodd émdsmiot corftace itk organism or

. enerates the nean induced current density over the
Pomonﬂ?gf‘éﬁ?g{anes of the human's cells for a continuous

43. A_?_ﬁ%ih%g Fre @R 130 B ES dr LoRRRY cobiRisHgMiteBifg 11O flux of

he met hod of ©claim48, further conprising
ions acrossibelbmesrbrines rof -an ppganisng ot hertiohdgbercot wifigheingludes appdying to

human or .portion thereof an e-generating the ne
the orguif [EGRPTOT by RAISTEGT Pk Ll BERGPAY SR DG currant
density oP 86 903ahAARDI ab30: 1D MUNBES ot tRDQItmAEbaheut es.  50.

The net hod of claim49, wherein the human i s di sposed

44.  The methaskef ¢laim 43, wherainghe srpan igduced cyaontcdenpisy is about 0.035

nwmztg%&xiﬂg Ingﬂiymi.he met hod of claim 43, wherein the
devicé'i's anelectric field therapy apparatus

45.  Themethcl oflaifedd, vherdimthe hesth indleedodrent depgigsiedbout 0.035 to

el ectyode; (b) a voltage generator for applying a
abo“to-s\/‘&&%ge to the electrodes; (c) an induced current

46, THENRHRSPf %lgﬁﬁ 4800MERYS tHeNné é&rﬁfgﬁ@ cag&iﬁﬁlt foh$ a{%& &ledmbBiiod
h nce t he

varying the voltage or the dist et ween
further composesdpeialing o theaomganibe @r gatios theeofpacaicom supplement, a

siamin ) oRSGhens e by OB SR s s
47. TREMRIDOBERAES 480 wherin theaedBYhipPlddhent iaproviikd abak&iddtin

the main el ectrode does not contact the organi sm or

supplemgsi§ comprisesiTOReasRyalBRA onvwieatigstm aeglrtiaia: i ng stress
[ . C .

4. TR TRUNS BB Bk e 0ed e et K B3Ra Bhi e clectrc
field genkeratdsuitie seap phdticad ctidertt lengitygsauer shie membpmes bdthedtuman’s cells

ext ernal, gl gctrii fi.eld that gZe erates a nean induced
for a configeuserige ASARAPT 69 mHBYER 0GR AP0 about 12 mA/ np
49.  TOYShethOtf of €laim RIPLANS %om?flising heibeRLBas f@_‘-%ﬁ)‘lﬁh R3electric

wherein the nean i nduced currént density is dbout
field to tle @Ban ewypariion theedodand feigeheratingthe BBan ifiducadetuiment dehsity for

aond B S Ao IS A RIRHLERy FAFLT 0° o0
50.  The midiedosfddinSID, Qhef@ the Bman is disposed in a hospital or clinic bed.
51. A device for carrying out the method of claim 43, wherein the device is an electric
field therapy apparatus comprising:

(a) a main electrode and an opposed electrode;

(b) a voltage generator for applying a voltage to the electrodes;

(c) an induced current generator that controls the external eleciric field by varying
the voltage or the distance between the opposed electrode and the organism or portion
thereof; and

(d) a power source for driving the voltage generator.
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thereof a cal cium supplenent, a vitamn D suppl enent,
a lectin supplenent, or a conbination of said
waapploerwent s. 57. The net hod of cl ai m56, wherRCTUS1063/023730

| ectin supplenent is provided and the lectin
suppl enent conprises concanavalin A or wheat germ
agglutinin. 58. The nethod of claimb54 or 56, wherein
the organismis a human and the electric field

52.  The ﬂevlae eBcluing 5 Blieréin thecain@lecieié deiot byntS Be dB&nism or

anes of the human's cells for a continuous
Portlont F? d of about 10 n1nutes to about 240 minutes. 59.

fhg S:Cg(g%l’eb%? rQaftm | Qﬁ yl ! gﬁrtéLghﬁ{t %fuglgf)f 1<t) porass cell

membraited rod| rano:trgmsrm IOD potth)ﬁrthméob mdnaiEmghldesr ajplyigg td ehend@asism or
for additional continuous

portion %&Xf%ﬁ@g cfelrigeinig Y Senethitscumed Ut oereR oRaEBLO! hout 0.03

mA/m” td B6outR L heA/mH ovel BleBelthemMifdeg! N the human is disposed
in a hospital or clinic bed. 61. A device for

4. Thamesthogobelein 138, wherhiocthofmeshandncsd cumbetr dinsity tseabout 0.035

2 . deyi n £I ectric field therapy apparatus
mA/m t%%?r%uf%qgll a) a main el ectrode and an opposed

55. Tab ﬂféﬂﬁdﬂdﬁ'd?ﬁﬁ)yﬁv}h@fdrﬂﬁ@ iGRRBAPESE cdliimABR. Yi Ng a
volta e to the el ectrodes: (c) an induced current

36. meethed pf clgam Sée darthst sompEsiag psevigingep dbe prganrsnemdpwon
thereof Xaéa)f&g% \E@ﬂ teaagﬁgﬁja f IT(f;rsg gﬁltelgl%ﬁgr Q Sl%r n SInJISpHement or a

combmanbteoﬁsmids@ptbn(aﬂl)s a power source for driving the

ol t er at qr e device of claim®6]l, erein
57 Theanstioch St Flaer ﬁéa&ha@gg&ﬁdﬁc%mpalﬁm%és Bliogglﬁsiwéhe lectin
supplem&ﬁ Q:Bin@ﬁsésrl:%h@ﬁlfavﬁﬁl NG %Qgﬁrg?%r% 9%?&3 2k US2003/ 023730

A nmethod of treating a s conprising altering
58. Tfﬂh en¢tth< obflaim rid @‘ci@s@e@@h lthe prgabisanissa biimam and genelsctric
tion t ncl u plying.to.t
feld gendfey@4hE R T EIGHT et (ot e i I BBPrRE” P 0F dupipae oclls
for a congiBn@IsleFiSd af AN 10 AEtiAEToGBOHGIEIN Mgkt Y of about 0.02
mV 2 to about 0.4 mA./nR over the cell nenbranes. 64.

59.  Theansthedefi clsim 38afwrhss compasiag rubsrauenthinre-applitegi the clectric

field to tmwﬁg{tﬁ %rd;?ﬂ}a ﬁe er?%et%ﬁ ngp gteFInglﬁg gg?ofﬁ% 158u&%gtcéﬁfre& d%rrisﬂy for

additionadl wdutirexbus peniagls tof dems B 6 ynihstesitvoabouDO®Rdhutendy N2 t o ab out
60. Tge ?netho orpzclalm 59, wherein the human is disposed in a hospital or clinic bed.

61. A device for carrying out the method of claim 53, wherein the device is an electric
field therapy apparatus comprising:

(a) a main electrode and an opposed electrode;

(b) a voltage generator for applying a voltage to the electrodes;

(¢) an induced current generator that controls the external electric field by varying
the voltage or the distance between the opposed electrode and the organism or portion
thereof; and

(d) a power source for driving the voltage generator.

62.  The device of claim 61, wherein the main electrode does not contact the organism or

portion thereof.
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66. The nethod of claim 64, wherein the ions conprise

calciumions. 67. The nmethod of claim®63, further
w@oimpnierng providing to the organi smor portiBPeI/US2003/023730

t hereof a cal ci um suppl enent, a vitam n D suppl enent,

a lectin supplenent, or a conbination of said

suppl enents. 68. The nethod of claim®67, wherein the

| ectin supplenment is provided and the lectin

63. AS Hféﬂioﬁ”@ﬂttreﬁ bHESSs %@ﬂﬁﬁﬁﬁﬁ%’ allfefind\ tRE WRESE 1GR" Mross cell
agglutlnln . The nethod of claim64 or 67, wherein

membraneh of ep §agantsm mspca“uhlm thenecdndhichandpdastapplying 'ﬁOeﬂhG organism or
portion o SRERA ERcLAGAEAR. JAAHESY SUEiEMcod BRREIYONENo dlut .02

ns

mA/m” t@&5dudd.4ahAarberer I 0all Mudngtsatie®. about 240 mi nut es 70.
The nmet hod of cI aime69, further conprising

64.  Thepwdpdert ¢lgim 63, s he fiean éndsiced pirrent |d§ll%lt}’t1§ appet 0.025

mA/ t@ggﬁ@ RRFLA on thereof and re-generating the nean
o ceg current density for additional continuous

65.  Themietitsl of claiho64, Bieremnhe ewat dndubedi turdéht Miendityeis .abddt 0.026
f, claim70, wherein the human is disposed

n“&mlt?gb nﬁé@ﬂ?@éﬁzor clinic bed. 72. A device for

66.  TR&HMIADrMimicAewREBERAHe ans % gﬂ%eﬁéﬁlciﬂiﬁ%r%! n the

device is an electric fiel erapy appar at us

67. Tb@ mpathagd afyclaina b3 afurthien cmlptcmn@qimvaﬁdg 4 thepprgsmigm or portion

trode ener tor for
thereof § SR Foprictien, SoyianE, B R AbReny o, 18AR, Hitlfent, o a
combma@@n@ﬂsa{d)gup Radengont r ol s the external electric f| el d by
varyl ng e vol tage or the distance between t

68.  Thpmeihad of deies Geicwhriaintthe legtigasipRlement ﬁd}rt)vléﬁl o the lectin
supplemc%/r% ?éﬁgﬁses%ggcaglg‘)ahﬂ ‘%mﬁlﬁi%gﬁ‘g? Qﬁr%lgrl ving the

e generator claim72, wherein
69. Thhenetidoftlenh vdde GYoeterah th:eomtgamtsmtlhet Inmganaisirther electric

field genfiles R0 AR (PP Y AR AR BRI han's cells

fora conﬁﬁlﬁmfs ipeibg oﬁéﬂoﬁf 1 O8hidud& thlabdutlo! 'nﬂﬁ§tes across cell
menbr anes of an organi smor portion thereof, which

70.  The mnqﬁbréisoﬁplpnymgﬁtrﬁwr wempuisigasilksenemtiyoretapplyingthe electric

field to tlg o ?ren acl)r X ns?r{ @eregf andnr% Lﬁtelﬁgrtaagge rlﬁ%%tsig ucrd ¢ ultlrrinqgienm{jy for

additiondhBommtthuoueperidie of sbdut BB FINRBED. abslt 9O0Fduee! hod of claim
74, wherein the nean induced current density is about
71.  The gpethoduf eaimy 0gwhereintthe hymayis disposed in a hospital or clinic bed.

72. A device for carrying out the method of claim 63, wherein the device is an electric
field therapy apparatus comprising:

(a) a main electrode and an opposed electrode;

(b) a voltage generator for applying a voltage to the electrodes;

(c) an induced current generator that controls the external electric field by varying
the voltage or the distance between the opposed electrode and the organism or portion
thereof;, and

(d) a power source for driving the voltage generator.

73.  The device of claim 72, wherein the main electrode does not contact the organism or

portion thereof
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76. The nethod of claim 75, wherein the nmean induced
current density is about 0.024 M/ n2 to about 1.12
wOoRda@1107¥. The nmethod of claim 75, wherein theCT/O8®03/023730
conprise calciumions. 78. The nmethod of claim 74,
further conprising providing to the organi sm or
portion thereof a cal ciumsupplenent, a vitamn D
suppl enent, a lectin supplenent, or a conbination of
74.  ASRbHo8 WIRIQIBN eReesdiVe bR WERHI QdnDlisik ailietid S thoviilek & fMions
the lectin supplenent is provided and the |ectin
across celluppmbreapt ot ahprgasisn eopertinavhersef, whish inplades genlying to the
organism?(%g)logﬁd éx{]ext rgal eﬁ% ugnggllagﬁ%to%feﬁgaéf Tn[z A&nqﬁdl.zc%d c gﬁtederﬁsﬂy

of about @emﬁm’hé:%o ta.ﬂitﬁlt nrlsaﬁAVmﬂuwdhmﬂlrrﬁﬁﬁbxdm& ty over the
menbr anes of the human's cells for a continuous

75. Tb%m do?f elpiguv410hereimuthe ey indeed oarentlensiteds abaut 0.02

mA/m aiEh F claim80, further conprising
s sequently re-applying the electric field to the
76. Thej trmthodrofrxﬁmm N wheeecindhe ardn itugedh ewrsinit dgndityeis rabaunt 0.024

2 ent density for additional continuous
mA/m” ¢ 3326?&ébout 30 ninutes to about 90 minutes. 82.

7. Tﬂg‘&eﬂfeﬁ%‘i’_@laﬁﬁ 75) WhéReid kne 1WAS E&hgrééeﬂ%ldﬂﬂﬁ%hsl s di sposed

in a hospital or clinic bed. . A device for )
78.  Themejliadgoioelaint A, fu@tﬁlhbdompn%m&pmvmng tth hreednganism or portion
device is ctr t her a rat us
thereof & O%Lcrnilrgl ﬁtaappe(%e)n? a ar'iméll gJ P%;g%mg E&%Bp S ement, or a
combinat@dresit satdcippleents. vol tage generator for applying a
voltage to the el ectrodes; (c) an induced current

79. The ﬁeetﬂmdon elpiz 78.owhereinsthe fectiaxupplsrientisaueyided and the logtin
suppleméfﬁl Egﬁlglgsestcgﬁcaﬁm&elﬁg@ 8%Hé£ g?ﬁiﬁ éééﬁ't?rgr bet ween t he

el ectro an gan portion
80. Thh me&lmfd, ofacldin{ d3¥ oa 780 wéhereso tirecarghmismds iaviiungart &l the electric

et st S S 0 S S B SN i
fora conﬁf?ﬁ&ds %@m&d‘ §f ﬁ)@ﬁt 1 Erhidis20 3868 240 d8niied/ US2003/ 023730

determ ni ng opt i mum par anmeters of .
81. Tbﬁm@thml 0%plem1 |80c further gomprpeing sebsearently re-applyangrihet eledtric

field to tlg Ran (gre ! ﬁlonotﬁgreo§ érpﬁ' eée gra nq te IB(%/ I ngdli%e(ﬁi %tc'ulrérﬁddensﬁy for

oglc response i'ving organism
additiond] icontimehepdriodg oDibote s nﬁmlitgs @ atseatrpo miueed current

82. T(ljlg rnnséitﬁo% o%\élearim %?%ﬁggﬁsthg ];mr(r:lgrll %ssdisip%sed in a hospital or clinic bed.
83. A device for carrying out the method of claim 73, wherein the device is an electric
field therapy apparatus comprising:

(a) a main electrode and an opposed electrode;

(b) a voltage generator for applying a voltage to the electrodes;

(c) an induced current generator that controls the external electric field by varying
the voltage or the distance between the opposed electrode and the organism or portion
thereof, and

(d) a power source for driving the voltage generator.

84.  The device of claim 83, wherein the main electrode does not contact the organism or

portion thereof.

67



the organismor in a tissue sanple or culture derived
fromthe organism (iii) selecting or neasuring an
weaoennal9 el ectric field that generates the seP€rUSIO®023730

measured i nduced current density at a particul ar
di stance fromthe organism sanple or «culture; (iv)
sel ecting or measuring a continuous period of tinme to
generate the selected or nmeasured induced current

85.  AJBBERLA ¥ 8MEihAE JPRARLAPASMmete) ofRRRI¥H] Ribchteidie bﬁp‘dsﬁfé for
or neasured electiic field to the organism sanple or

the treatngent pfia dispuler, @em@name the sel ected or neasured induced

. t nb f

O R OSBRSS R PR efthe” (vi)

(i)  sdl&dtREBrihdguriidita @ﬁ@aﬁﬁhdddéd Whireidt dehsitydewdr meehmtrandsosh ¢tk in
response occurs; (Vvii) optl onal I F repeati ng any of

the orgargqn@pgm(a,ﬁlgsuq W@l@ﬁf eultuye degied @em ihe orgRsiOLf yi ng t he
[g@ 1s 0 n CHI
(iii) gérﬁls ty 511 ee% %gatl e%eég?@iﬁ'eég(g Sl}dét q fa H‘{ §lcted or
measure® iginced Culfrd:rﬁld?bnmqr atf .rpat'titmlasehﬁaﬁcfedfrmn theaﬁgmmln sample or
continuous period of time that optinally elicit the
culture; gesired biol ogi cal response. 86. The method of claim

@iv) sééetm%u&t BROFRBPS Ic8hiithoul §leBbE off e (141 ddnbratd GRE 5&&5‘5&9 or

doSe- responSe curve as a function of the sel ected
measuredindnessisanrrent demsiticecer the membragesisi ty, the sel ected or

ur, rnal el ect f or _the sel ected o
) ofoE T ot o slestic 4554 f o8 orgptiny SeSplstat b
generate €heddlRcbdel orf MEdsBRK iQUTRE i cBirest ddﬁ@ift}ﬂbﬁr&ﬁ@ Bell Mietibanes for the
sel ecting or neasuri ntgqlthe foll owi ng: a nunber of

selected 1 pasuradpontinugys poniod ef timpeat ed, t he interval of time

: N
o JHBRURRL HOBAAASUHLPRE Bl SR, (e Dy erall
(vii) opMﬂaﬁytrepedﬂmgaﬁWoﬂ stepg €iethedugt (oiy;eandt he nmenbr anes. 88.
v OB i e (ors e &Efﬁéagvtehe FiaE G Sl ptnghe

selected toP rﬁ&@ﬁ’ﬂed It Hect8O ﬁeiﬁ‘ er"BE ed sQfct&d 8t MBBureiBh8idus
he cells are in a culture. 68 WO 2004/ 011079

period Oﬁ:’tmi¢ thepowBnadh3iRo th@@@SlwﬁblmmmeSponScl ai m 89, wher e| n
6. 15¢ Suftfiod S kRingids Hifoef REmBUTRE St Menshiy AR S dose-

responseOE1Fa ia§ ' Ainclo tdfOCﬁe selected or measured induced current density, the

selected or measured external electric field, or the selected or measured continuous period
of time.
87.  The method of claim 85, further comprising, before step (viii), selecting or
measuring the following:

a number of times that step (V) is repeated,

the interval of time between the repetitions of step (v), and

the overall duration of time that the selected or measured induced current
density is generated over the membranes.
88.  The method of claim 85, wherein the selected or measured induced current density is
about 0.001 mA/m? to about 15 mA/m”.

89. The method of claim 85, wherein the cells are in a culture.
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thereof. 92. The nethod of claim91, wherein the
l[iving organismis a human. 93. The nethod of claim
w@2004kmrei n the i nduced current density i s SePEDUSINOD023730

measured by neasuring the induced current flowing in

a given section of the living organismor portion

t hereof, by converting the neasured current into a

vol tage signal, by converting the voltage signal into
90.  The negtidde|clainB¥ivhefih thb @dlly i@eamwerakd Remimes1gpt i cal

gnal into a volta gnal , and anal yzing the

91. j@ﬁ\ﬂ@?tb?%%féalm §€yu@fg§r>¢m the, et carerd® Ho HViFE @iZaniamas, portion
thereof. WNErein the induced current density is represented by

J and J is expressed in ternms of J =1/B. 95. The
92. Tihlettrl'edid)daff cbdimi 9, %erefmmbherngamgmﬁsmimhmnm iding to

93. e&}jpﬁllacﬁj %m@ﬁ; | eH? trhe in u@ éq%%ﬁé%{s%%e?e% (grlgleer;tsured
by measﬁﬁﬂg’ 'ﬂ(@iﬂdﬁ@e@ﬁuﬁéﬁdﬂﬁ’iﬁg iff " Pilven sgélon-rgf?tﬂéeﬁ\}ﬁﬁg ogéaénsm or

claim95, wherein the lectin supp ement I's provi
portion therdofi hg chomscsriing the uppiensd nurremipoiasedtage sigaziabp Icom/emngrthe

volage 05 0B BB T 8o B £ P Y ot
signal, aﬂaratyzirfgthémkz@lfohﬁ%ﬁ@mq@@@w atus conprising: (a) a
mai n el ectrode and an opposed el ectrode; (b) a voltage

94.  Themsthadnf dasm & pibgreinyths indiced gerrent demsityds eaprosented by J and

edpgurrent generator that controls the
JlseXprésgéde@E% OI(#Cjct rlﬁc field by varying the voltage or the

95. Tﬁhjesnea]ﬂmbof)etbmem firthep ppapedng pas/idiageo gtdorghtism, sample or
ni sm or ortion t hereof; and (d) a power source
culture. £ oGATGHTR, FHRPIATHEAL & vifgamg dhevaplsmenty lotien gepplemeRt or a
combmaﬁb@bf@agi?su ppleafeatsn the main el ectrode does not contact
he organismor portion thereof. 99. A nethod of
96. TﬂlpemthQIQO%clpm 195§ whetein/thededtin siipplendet icpuopided iand the lectin
acrosQHtcell menbr anes of an

t h
Supplemg C%‘Pl& s CPSWY%ilé’rf&f’ﬁggg%fgm{}\ﬁg "MAcl udes contacting

97. A h@nceqrog _fMrifiy Ot PRMhétAGd W ERindB5 SWvR& bl the GBVIES M art Hadtric
generates a nean applied current denS|ty of about 10

ﬁeldthewamvaf%u%wnsma mV n2 over the cell nenbranes. 69
(%QIEQQ%Q&%J%P&T@% 003/923730 100. The nmethod of

I'ons conprise cal ciumions and
(b)reevaltegsgenerator for applying a voltage to the electrodes;

(c) an induced current generator that controls the external electric field by varying
the voltage or the distance between the opposed electrode and the organism or portion
thereof; and

(d) a power source for driving the voltage generator.

98.  The device of claim 97, wherein the main electrode does not contact the organism or
portion thereof.

99. A method of treating a proliferative cell disorder comprising altering the flux of ions
across cell membranes of an organism or portion thereof, which includes contacting the
organism or portion with an electric current that generates a mean applied current density of

about 10 mA/m? to about 100 mA/m? over the cell membranes.
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applied current density is generated over the cel
menbranes for a substantially continuous period of at

wo e@giimbout 7 days. 101. The method of cl ai m BO/US2003/023730
further conprising providing to the organi smor
portion thereof a cal cium supplenent, a vitamn D
suppl enment, a lectin supplenent, or a conbination of
sai d suppl ements. 102. The nethod of claim 101,

100. THOSHBAJY bi6lalB CIO, Ryl HRITRIM dofnpis® \aldsin abisk AAE the mean
_lectin supplenent conprises concanavalin A or wheat
applied cywemh degsjtyutsi generatedomer thgecchmeandyansss for aiswhstantially gominuous

. erein the organismis a human. 104. An
penOdO%q%egft\r%ﬂi%uts}u&ryéht t herapy device for carrying out the
101. THEkiMabdOSf Elhidh 90 fhrthdObompisit pRFVidihg td @&S brg@nism or portion

stress-rel ated disorders or synptons conprisin
thereof | qafgiymgsupplement,yR witamiank sepriemente|a logting mpg@n% 8h 2

. [ ion thereof, which includes
Combma@%né algﬁrgﬁlgﬁlteﬂ%h{g'r ganismor portion with an electric
102. Thentetid dfdding 80l mdteesn thenfeetin supplensaht iscprorietl adé isd leytin
of about 60 mA/ nR to about 600 mA/ n2 over the cell
supplemeps efpRiRes CongsRavaie ARVRER SB RSAVHRIR05, wherein the
103 TheRRARATREIHR 9921 60 401 ORfereihIRe orfisEk A9fah, Cf ai m

, further conprising providing to the organi sm or
104.  Apclecirancurtenéthewipy alevigt tirearying phtiine methed of daim 99.D

105, ASHRRod fi HeatiBe rES I RRTIET bt o p Remscrer e ARl the
flux of WAEMEIo8s B¢ rh&fibrafess P ph &FBRisnh Dr AFoRtidifl EitbrédT wihiéh includes

lectin supplenment conprises concanavalin A or wheat
contactingethenosgsgist Phipprtionguith Im elegisicrrsarest thet gprarates agreaporpplied
[ ' . . J.C
current dc ur g)rt;{a bé"ﬁ?ro g%sﬁ%ﬂe@%g&f@ro tﬁ%g/?r?y |V%é918 lﬁéﬂ tnﬁé g?&rf%rt{ od of
106. Tk aietholi®fF clalth1.05 Avhe&tindhe ohs tommpdisenglcudiiest der

ssocj ated with serum cal cium concentratjon . .
107, 188 FAREA g IBn e o IPER MaroT O i 6 Regaisppgiportion
thereof §S¢AcifBNRiIGReR 22R0itRRBAD STHSEmMeROTd 116t REFRGhent, or a

~ Wwhich incl'udes contacting the organismor portion wth
combinatipn ef seist supplementsent  that generates a nean applied

R W T A e o

supplemi¥hi@b@biisdstentasalBOAPF vheat@aing hglutigins. 113. The
met hod of c¢laim 111, further conprising providing to

109 Theeegiodeaficlimai0S s PT.opherein eeseanise it R uppl erent
110. Agloéf AR dat ﬁ#ﬁ?gﬁ%@ﬁ% fo&aﬁﬁ%gﬁt @%Qﬂétﬁ&?&t claiff 163.

I'nation o suppl e
111. A method of treating a disorder associated with serum calcium concentration

W

comprising altering the flux of calcium ions across cell membranes of an organism or
portion thereof, which includes contacting the organism or portion with an electric current
that generates a mean applied current density of about 60 mA/m?® to about 2,000 mA/m>
over the cell membranes.

112. The method of claim 111, wherein the ions comprise calcium ions.

113. The method of claim 111, further comprising providing to the organism or portion
thereof a calcium supplement, a vitamin D supplement, a lectin supplement, or a

combination of said supplements.
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WD 2004/ 011079 PCT/ US2003/ 023730 114. The net hod of
claim 113, wherein the lectin supplenent is provided
wa@pa40h®79 ectin  suppl ement conpri ses concanaveCT/HSA08023730

wheat germ aggl utinin. 115. The nethod of claim 111 or

113, wherein the organismis a human. 116. The net hod

of claim 111, wherein the current generates the nean

applied current density over the cell menbranes for a
114. The Qﬁ'éth(‘;ﬁ" 8H §laﬂ§ iy ﬁ dwﬁ’érelﬁ bRy Iecﬁn @hﬁﬁl&lﬁeﬂt% PRANAd24hd the lectin

m nut es. claim 116, wherein the
supplemeﬂmn@%esg@nemdm Ahe whedrgeapmggleldnmur rent density

over, el | for a conti nuoys period of
115, Thﬁ%‘?ﬁ]i“)‘goﬁﬁ? ]e]ge({nr’g 13 elfdhe MEAUERSS 2 B9An el ectric
116. Th%%étﬁ&l of Ial%ﬁtﬁled%bl%ﬁl fhercusdhf ¥éeghtedtheti@an®iplied chfrent
claim111l . A met hod of determ ni ng opti mim

density oyrartherstlé msen@bramSebr @i eongiovqusrizerigdpefsahoat fl opinursto about 20
treatnment of a disorder, conprising: (i) identifying a
minutes. qosired biol ogi cal response to elicit in a living
117. THer@eRbs Bf @laifor 16l Ghereithtieatitent génersted detegh @’phed current
nmeasuri ng a nmean applied current density over
density oyasthe sk nesnbrangs| 16 ajgeniimous nEHAL Shabput 4 nanvtﬁg%ébout 10
sanple or culture derived therefrom wherein the nean
applied current density is about 10 mA/nR2 to about
118. AR¢leGibic mivrat; th({r'aj)jr Jeviel fer:d:airrygng)outrthtasmﬁiodg»f ahimlléttric
cur t.that will generate the s cted or asu
119. FLb eetprains oy pegmslers B sEEk o e BRRTE fyr the
nBMm&ﬁ%@QHhQHRy§mﬁﬁﬁkﬁg of tinme to generate the sel ected or
measur ed appli ed current density;, (v) ‘applying the
() idewlifigiogeddeviredeislogisal whpanse ite clioi rierit livisg gasanisn or pegion
thereof: selected or neasured applied current density for the
> sel ected or neasured continuous period of tinme; (vi)

() seftRtiRg bt RieAgiringer RXAeaiplied cuhbithddnbiey degithe theibodregiof atlls
response occurs; (vii) repeating any of stepa@

in the orgpmipH R AR ew&)uetsang@r%rcalﬂre derviebeieipph sbersn ragsh goplied

currentde{ngfgfis BuPfo s& #oLeso @(;m[r@ﬁmlsured el ectric current,

se ecte or neasured app current density, or
(i) seldcang of mebsulingran riatio@dentthai wilbgments thedelofted brmeasured
P! VIII identifying the values for the selected or
applied C‘Hﬁ%{’é PRYYel ectric current, for the selected or

(v) selRAAYROmBRRLhEt EoHtnabhs 9@&&1 oY it tb Yenéi el Ridced or
or nmeasured continuous period of tinme that optimally

measuredgippbieéd curbant densityed bi ol ogi cal response.

(v)  applying the selected or measured electric current to generate the selected or

minutes.

measured applied current density for the selected or measured continuous period of time;
(vi)  determining the extent to which the desired biological response occurs;

(vii) repeating any of steps (ii) through (vi) to generate a dose-response curve as a
function of the selected or measured electric current, the selected or measured applied
current density, or the selected or measured continuous period of time; and

(viii) identifying the values for the selected or measured electric current, for the selected
or measured applied current density, or for the selected or measured continuous period of

time that optimally elicit the desired biological response.
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71 WD 2004/011079 PCT/ US2003/023730 120. The nethod
of claim 119, further conprising, before step (viii),
w@eleotiony or neasuring the foll ow ng: a nunbeeT/082003/023730
times that step (v) is repeated, the interval of tine
between the repetitions of step (v), and the overall
duration of tinme that the applied current density is
generated over the nmenbranes. 121. The net hod of

120. The¢ ahethd®(f whaki €119, tiieheebdBprdi, | BeféreC step UNBI), kdldeting or
. The pethod of claim 121, wherein the cells in culture
measuring the folle¥ingel | s. 123. The nethod of claim 120, wherein

t he ] [ VI lsSm or portion
thergg%%iégﬁlﬁ%éﬁ%t%égﬁg%%%w in 123, wherein the
l'i vi the integseah bStink detavel thenrepeliZions dhaepr@duad of cl ai m
120, further conprising. providing to the organi sm
sampfg R s dengity, js; ggRprateg over
the memiSHRR! enent, a lectin supplenment, or a conbination of
sai d suppl enents. 126. The nethod of claim 125,
121.  Thiemediod dfiekainmd@0; wheeipthecaistaré m qeudtuicded and t he

22, ThEBg SRR CE! SR CONGRIRAL LR g uheat

123. THeVheéRod OF claml Vi0)GviReEdin e comt Aedinof 1i¢Indi dRedmbn or/ortion
thereof.

124. The method of claim 123, wherein the living organism is a human.

125. The method of claim 120, further comprising providing to the organism, sample or
culture a calcium supplement, a vitamin D supplement, a lectin supplement, or a
combination of said supplements.

126. The method of claim 125, wherein the lectin supplement is provided and the lectin
supplement comprises concanavalin A or wheat germ agglutinin.

127.  An electric current therapy device for carrying out the method of claim 120.
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