- .1 - SPECI FI CATI ON COVPCOSI TI ON FOR REGULATI NG AUTONOM C NERVES AND METHOD
FOR USI NG THE SAME TECHNI CAL FI ELD [ 0001] The present invention relates to
a seawater mneral-containing conposition, and foods and/or drinks

cont ai ning the same. BACKGROUND ART [0002] In order to maintain homeostasis,

a living body

has aut onom c nervous system endocrine system and inmmune

system O these systens, the autononmclnervous systemis relatively
i ndependent fromthe control by the cerebrum and it autononously functions
irrelevantly to the intention. TBRECIFECATIQNtem i s named "autonom c
nervous system" It mainly regulates the functions of internal organs. The
autonom ¢ nervous systemis divided into the tw systens, synpathetic
nervous system and paras qfathetlc nervous system Thus, the autonomc

nervous system
That is to say,

is  coff AT IBN tHFR FREGHAT PG WEFPNMEIGbove two syst ens.
when ANBRMES i ANDIAMBTHOD tHQGR dI3ING tTHEOfSAME npat heti ¢ nerves

I's dom nant and the body as a whole is in a state of tension. In contrast,
when t he LVi f asynpat hetic nerves is dom nant, the body is

rel eased qf#%¥¥i%ﬁ§'%5ggéd becomes a relaxed state. [0003] Wen the activity
of Sympat hegj 6, fer vedne SYSLEDL LA h¥ehPELS23EPar 89T RS 385LGLLEN from the

adr enal

mineral-containing composition, and foods and/or drinks

containing the same.

BACKGROUND ART

[0002] In order to maintain homeostasis, a living body

has autonomic nervous system, endocrine system, and immune

system. Of these systems, the autonomic nervous system is

relatively independent from the control by the cerebrum,

and it autonomously functions irrelevantly to the

intention. Thus, this system is named “autonomic nervous

system.” It mainly regulates the functions of internal

organs. The autonomic nervous system is divided into the

two systems, sympathetic nervous system and parasympathetic

nervous system. Thus, the autonomic nervous system is

controlled by the balance between the above two systems.

That is to say, when a body is active, the activity of

sympathetic nerves is dominant and the body as a whole is

in a state of tension. 1In contrast, when the activity of

parasympathetic nerves is dominant, the body is released

from tension and becomes a relaxed state.

[0003] When the activity of sympathetic nerves

systemically increases, hormone secretion from the adrenal



2- medulla is pronoted, resulting in an increase in heart rate or bl ood
pressure, bronchiolar dilation, suppression of gastrointestinal novenent
and secretion, increase in the glucose netabolism nydriasis, piloerection,
contraction of the skin or blood vessels in internal organs, and dilation
of bl ood vessels in the skeletal nuscle (Iwanam Koza, "Gendai |gaku no

Ki so (Basics of Mddern Medicine)" Vol. 4,2 edited by Toshi o Hagi wara and
Seiichiro Tarui, Seitai no Cyosetsu System (Regul ation Systens in the

Li vi ng Bodymedul929)is Axmaictied®yl e sul tiigy aict iad thihdafesyamiat hedder nertees i s
enhanced, it is likely to give rise to health disturbances such as

hypert ensi ooxr nped)pressure .r ddwoethidilagodiflagiam, tduppiassiar afecr eased

i mmunol ogi cal function. On the other hand, if the activity of

par asynpat hdigis¢ nedntes tiifiadn mevement tand dqargtiqmn gingreggeseln dhghr oni ¢
diarrhea. In _addition, it has been reported that a decrease in the activity
of parasynp&lieoise Mmedahod igiy FViasifondidparacttiarne iqrRivteaian wafe
activity of synpathetic _nerves are significant risk factors _which are

responsi bl e ¥6r S¢dfortdr PP fiSgasdd dnisitddeh ontt ARG IRH@an al .
(1989)) .- UnBS SHS5% AT e TR SO HorHAe 1 PeriE KRR 1 o ot r ess,
T os Pener SR, S R0 S A S8 0] A e IS 2055
edited by Toshio Hagiwara and Seiichiro Tarui, Seitai no
Cyosetsu System (Regulation Systems in the Living Body),
1999). Accordingly, if the activity of sympathetic nerves
is enhanced, it is likely to give rise to health
disturbances such as hypertension, hyperglycemia, reduced
blood flow in the skin, or decreased immunological
function. On the other hand, if the activity of
parasympathetic nerves is enhanced, it is likely to give
rise to chronic diarrhea. 1In addition, it has been
reported that a decrease in the activity of parasympathetic
nerves and a corresponding relative increase in the
activity of sympathetic nerves are significant risk factors
which are responsible for coronary artery disease or sudden
death (Akselrod et al., Science 213: 220-22 (1981), Billman
GE et al., Circulation 80: 874-80 (1989)). Unbalance
between the autonomic nerves occurs also due to stress.
Thus, people often suffer from poor physical conditions of
unknown causes.
[0004] Under such circumstances, pharmaceuticals or

health food products for controlling the activity of

autonomic nerves have been desired, and a number of



heal.t h food products for controlling the activity of autonom c nerves have
been desired, and a nunber of 3 pharnmaceuticals have al ready been placed on
the market. [0005] WAter obtained by treating seawater is rich in mneral
conponents. Products containing mneral conmponents derived from seawater
have been devel oped and become a focus of attention. In addition, various
applications of such products have been & scl osed (Japanese Patent Laid-
Open Nos. 2000-295974, 2001-136942, 2001-211864, 2001- 87762, etc.).

However, alt hbagnagentdgelachayes adireadyaheear pRa¢edboean thepoarkegt .t he
effects on health which w |l be obtained by ingesting a beverage from
seawat er, an800PRIpart Wa&rar obtpdnefs byt teeathndr 6§awatsry 18cLi6h 40 such a
beverage on the activity of the autonom c neryous system have never been
studied or rBjBPTEY GREPPLLBAESy. B&PgﬁFt&oEBHEﬁtlningé{'ﬁaﬁééé peMerpents

Lai d- Open Noa 2000- %95974 Pat%nt ocunment 2:. Ja anese Pat ent Lai d- Open No.
2001- 1369429BALERE &5CHNERAYSLCTaBANEsREBR SRV ELIPE TR Co%60f- 211864

e ent_ docurghd o3oRR0REs B eni a5 Nt S0 codmy et

docunent 1: Wwanam ~Koza, nda u no

et o) oy ish 'pREEEh, RVIOBALD BRgipEasepopelgl saclak sl tal o
Open Nos. 2000-295974, 2001-136942, 2001-211864, 2001-
87762, etc.). However, although various actions of
seawater have been reported, the effects on health which
will be obtained by ingesting a beverage from seawater, and
in particular, the effect or the regulatory action of such
a beverage on the activity of the autonomic nervous system
have never been studied or reported until today.
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"Dl SCLOSURE OF | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0006] In the
case of pharnmaceuticals, it has previously been difficult to achieve both
the control on autonomc nerves and |ow side effects. In addition, nultiple
processes have been required to synthesi-za pharnmaceuticals. Moreover, for
easy ingestion, such pharnaceuticals have to be processed into a form such
as a tabl et. DASCROSUREI OF INWENMIQN cost of production has been a probl em of
the conventional pharmaceuticals. Thus, it is strongly desired to discover
an active agBROBLEM& ZOnBEuFQLVEDOoBEUTHENnGNVENBEONnce in the nature by a
sinple process. It is an object of the present invention to provide a
conposi tion [@8R6&HI e ofnr&hal aaFAgofhphasmagputésads. t h& hasopsevdousdyvous
system by acting_on _autonom c nerves, in order to maintain the honeostasis
or nornal|zebﬁ?QtGFSEHCHbﬁEBgtéghéevﬁfbaﬁhaﬁhﬁaF0nF6967PnA§u§°P8§&Ft of

ext ensi ve studies dlrac&ed ? h ev hae af orenenti oned object, the
present inveRPbYSES ARGe PBufiY fﬁc §ama h&rQP cBHLALRYRg conpositi on

Is effective_for nmaintainin the honeostasi s of an ani na hat 0 say,
he' conpos tPERCSFEPRCRBYRoHRER: ROGNEras to°sPhtRlsEb Bharniddhei2alg.

Moreover, for easy ingestion, such pharmaceuticals have to
be processed into a form such as a tablet. As a result,
the high cost of production has been a problem of the
conventional pharmaceuticals. Thus, it is strongly desired
to discover an active agent from a naturally occurring
substance in the nature by a simple process. It is an
object of the present invention to provide a composition
capable of regulating the activities of the autonomic
nervous system, by acting on autonomic nerves, in order to
maintain the homeostasis or normalize disturbed homeostasis
of an animal.

[0007] As a result of extensive studies directed towards
achieving the aforementioned object, the present inventors
have found that a seawater mineral-containing composition
is effective for maintaining the homeostasis of an animal.
That is to say, the composition of the present invention is
a seawater mineral-containing composition, which is
characterized in that it comprises seawater minerals
obtained by treating seawater and that it is effective for
regulating the autonomic nervous system. The seawater
mineral-containing composition of the present invention

preferably has a magnesium concentration of 70 mg/L or



a seawat er m neral -contai ning conposition, which is characterized in that it
conpri ses seawater mnerals obtained by treating seawater and that it is
‘effective for regulating the autononm ¢ nervous system The seawater

m ner al - cont ai ni ng conposition of the present invention preferably has a
magnesi um concentration of 70 ng/L or 5 higher, and a sodi um concentration
of 6 ng/L or lower, and particularly preberably 3 ng/L or |ower. EFFECTS OF
THE | NVENTI ON [ 0008] I ngestion of the seawater m neral-containing
conposi ti on kighees angpr esedbam otorgeripcaticrt¢fi é ymafL eynpavert i @nder ves
and enhancenent of a decreased activity of parasynpathetic nerves. The
action of r cRAFEIFHIAT BVt RROFPEREY v MY AL eRF r LPEEY - usef ul not only for

prevention d/o | leviati tate of unbalance in the autonomc
nervous syst E‘I‘oﬁ éfs@{a%xfhﬁéﬂap@seful agai nst various di seases which
of ten devel op, A state ere the activity of s athetic nerves is
domi nant . B‘[%?(Lilﬂa %ESCE#W%&% %E(Et}ﬁ?AW Tﬁdbgﬁ‘ngf#b?ﬁtﬁ'%ﬁ?% 1 shows
the effect o hgggf{' %ggﬁpg . n - ENL ng-. osiktion in
suppressi ng é?_e I'n é§p6$ﬁ%3%%§t C %%}Q% §£?+%|?@%Q?Féggbffﬁygiﬁe_2 shows
the effect ofyinoasdind Rirdde as@ R Sl cahdiet aéfCQ“&é‘éPé?Se&Oé’@Pﬂgit nin
enhancing the “activity of parasynpathetic nerves. [F g.3] Figure shows
the effect offipesdympaieti® nerves. The action of regulating

autonomic nerves is extremely useful not only for

prevention and/or alleviation of a state of unbalance in

the autonomic nervous system, but also extremely useful

against various diseases which often develop in a state

where the activity of sympathetic nerves is dominant.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] [Fig.1l] Figure 1 shows the effect of ingestion of
the seawater mineral-containing composition in suppressing

the index of sympathetic nerve activity.

[Fig.2] Figure 2 shows the effect of ingestion of the
seawater mineral-containing composition in enhancing the
activity of parasympathetic nerves.

[Fig.3] Figure 3 shows the effect of ingestion of the
seawater mineral-containing composition in suppressing the

extension of RT.

BEST MODE FOR CARRYING OUT THE INVENTION

[0010] The method of obtaining the seawater mineral-
containing composition of the present invention is not

particularly limited. Thus, the composition can be



seawat er m neral -containing conposition in suppressing the extension of RT.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0010] The net hod of obtaining the
"seawat er mineral - containing conposition of the present invention is not
particularly limted. Thus, the conposition can be 6 obtained by the nethod
descri bed in Japanese Patent Laid-Qpen No. 2004-065196, for exanple. [0011]
Types of seawater which may be enpl oyed-as a starting material for
produci ng the seawater m neral - contai ning conposition include surface sea
wat er, int ohegirdd seathaetmethadddeeepibed it #apafésé hratentdeep- sea
water, and particularly, sea water froma depth of 200 mor nore, is
excel l ent imkal¢opemas, 2004065196, nbor exémpied by environnenta

pol lution. Moreover, deep-sea water is rich in mneral conponents as they
are less cofdAkel by Tepescchrieavaber wihich maypbecempie¥edias @referably
used in the present invention. é](F)OlZ% Wth regard to the contents of m neral
conponents $YAETHENS MRk Hi Fet aPT %H?%?%iﬁ%ecﬁﬁﬁﬁéF?FOM}n?¥ais
preferable that,  the ratio of tﬂe ninerfl con&o ents having benefi ci al
effects on HEAFIHORECYPHEHRERR (HEGHILE| THEHRCe bReRi YAt eEnd that t he

i gher 1o prarrigtiatd Sop Merly CRERCR U SONGRRLEE PO ChafSetna i 1

particulari%égglség &éW@%; éﬁﬁ*ﬁé%f{éﬁihrly, sea water from a depth of
200 m or more, is excellent in cleanliness, since it is not
affected by environmental pollution. Moreover, deep-sea
water is rich in mineral components as they are less
consumed by marine organisms. Thus, deep-sea water is
preferably used in the present invention.
[0012] With regard to the contents of mineral components
in the seawater mineral-containing composition, it is
preferable that the ratio of the mineral components having
beneficial effects on health, such as magnesium or calcium,
be high, and that the concentration of sodium be low. A
magnesium concentration of 70 mg/L or higher is preferred.
A sodium concentration of 6 mg/L or lower, and in
particular 3 mg/L or lower, is preferred.
[0013] In order to obtain such a composition, an
electrodialysis method comprising subjecting seawater to
electrodialysis using a monovalent cation-selective
dialysis membrane is preferably employed. As a monovalent
cation-selective dialysis membrane, ACl20 (manufactured by
Asahi Kasei Corp.) or the like can be used. A common
electrodialysis device may be used and the electrodialysis

is carried out such that the electric conductivity of the



[0013] in order to obtain such a conposition, an electrodialysis nethod
conprising subjecting seawater to electrodialysis using a nonoval ent
‘cation-selective dialysis nenbrane is preferably enployed. As a nonoval ent
cation-sel ective dialysis nmenbrane, AC120 (manufactured by Asahi Kasei
Corp.) or the like can be used. A comon electrodialysis device may be used
and the electrodialysis is carried out-sach that the electric conductivity
of the 7 water after conpletion of the electrodialysis has been |lowered to
such a | evelwais=at asfst éihacomifll e arin off nthdi Sl eaiayo didiey shsli hials Clogeent rat i on
can be reduced, and the nagnesium concentration can be increased, thereby
to produce loweraditer suclerallewnt Asilgssoripusil0 onsS hewi nglm tlkbssi st ent

m neral conposition. Taking the cost of water and electric power used into
consi der at | 6fRY ¢ Heh@| IR4FYR cnprRkEItAely ean e cerpieedomrd the
electrodialysis will be preferably 8 nS/cmor less, and particularly
preferably MRRGTIHM ?rh‘ér%tpé?:"t rgan &ﬁ]dﬂh‘f#?ﬁﬁ%ﬂaf‘fz@r%ﬂ%t ion of the
el ectrodialysis . is as low as 6 nS/cm for ossible to

exa
O euca a e e e A | A TR rotae s SEO R o 2

f. 4 20 /L
ﬁ."SﬁS?T?ﬁh"”%% %%r%émrn%r%fbe?% ﬁ%”*?iﬁé‘ei's. PR T et € rgreP -
ter, b { t
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bet ween ”agm%ﬂdHBEHVHE§”éEﬁEEcgompletlon of the electrodialysis will

be preferably 8 mS/cm or less, and particularly preferably
6 mS/cm. When the electric conductivity after completion
of the electrodialysis is as low as 6 mS/cm, for example,
it is possible to produce a seawater mineral-containing
composition that has a sodium concentration of 4 mg/L or
lower, a magnesium concentration of 20 mg/L or higher, and
the weight ratio between magnesium and calcium is 4 or
greater, by adjusting the hardness of the aqueous solution
from the electrodialysis to 100 as determined by the EDTA
method. The weight ratio between magnesium and calcium of
4 or greater is advantageous in that magnesium can be
conveniently administered to people as they are not takings
sufficient amount of magnesium these days.

[0014] When it is desired to produce a seawater mineral-
containing composition having a magnesium concentration of
70 mg/L or higher and a sodium concentration of 3 mg/L or
lower, in order to use it to effectively exert its
autonomic nerve-regulating action, the following multi-
stage electrodialysis method can be employed, for example.

That is, as a first electrodialysis, seawater is



4 or greater is advantageous in that magnesium can be conveniently
adm ni stered to people as they are not takings sufficient anmount of
"magnesi um t hese days. [0014] Wen it is desired to produce a seawater

m neral - containing conposition having a magnesi um concentration of 70 ng/L
or higher and a sodium concentration of 3 ng/L or lower, in order to use it
to effectively exert its autonom c nerve-gegul ating action, the follow ng
mul ti- stage el ectrodialysis nethod can be enployed, for exanple. That is,
as a first edbettoodbhygzed Bgauwsirg asmBnoehkehtodatlipredehygctsivag a
nonoval ent cation-selective dialysis nenbrane, until the electric
conductivitydbhlyses membmare, benbiksthe ebgechrigsconduptivaty of the conmon
sal t-manufacturing nethod, or lower. At the end of the first

el ectrodi al ys¢awater h%@ﬂ@%$uh?c@ﬁé@mtraﬁlbh the| cpse afptkbri gamepyp 1300

ng/ L, and the sodium concentration wiill be approximately 640 ng/L. The
m neral wat eF2bbUBRRMEEAF BRI g B FRed %Fe%?V%Hral§§|EhPse§GbP§cFBG to a

d I dj al h | ent ti I
i alysi s merbione. e LRePrORhRleRaR,  rhe g%%§ﬂ€¥$9$?9°§§88ﬁgetEBSﬁE}&ﬁ1BF
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appropriately eamate containing a reased ~anoun
sodium sucheRs FOEFCYEESErO8TRS,Sist {8aL8Fjected to a second

electrodialysis using again the monovalent cation-selective
dialysis membrane, until the electric conductivity becomes
6 mS/cm or lower. The mineral water obtained from the
second electrodialysis has a magnesium concentration of
approximately 740 mg/L and a sodium concentration of
approximately 2 mg/L. Thus, this mineral water is
appropriately diluted with seawater containing a decreased
amount of sodium, such as RO (reverse osmosis) treated
seawater, to prepare mineral water with a hardness of
approximately 330 (EDTA method), thereby obtaining the
seawater mineral-containing composition of the present
invention having preferable magnesium and sodium
concentrations.

[0015] Moreover, it is possible to more extensively
remove monovalent ions such as sodium or potassium ions
from the seawater mineral-containing composition of the
present invention having already preferable magnesium and
sodium concentrations. This may be achieved by maintaining
the sodium concentration to be constantly low in the

chamber on the concentration side of an electrodialysis



seawater, to prepare mneral water wwth a hardness of approximately 330
(EDTA nmet hod), thereby obtaining the seawater m neral-containing
‘conposition of the present invention having preferable nagnesi um and sodi um
concentrations. [0015] Mreover, it is possible to nore extensively renove
nonoval ent ions such as sodiumor potassiumions fromthe seawater

m neral - cont ai ni ng conposition of the pr@sent invention having already
preferabl e magnesi um and _ sodi um concentrations. This nmay be achieved by

mai nt ai ni ng deHC&odtherenRFRYeR O thadge dbhSugden yof ospdhumhe I-hanber

on the concentration side of an electrodlal sis 9 device, thereby

preventing HEHRIS Ff3f%isibh b RERFFAPIS to Pertame, e}?CFEO‘E)%%}T-%?h‘E)I eto

perforn1e|ectrod|al sis . while maintajning the sodjumconcentration in the
Shanber ¢ et i RSl g S denfratiEh e [Retbenl, 0t 2

g/ L or 'Oweg «i&é)léénce*}?téae@werl@% e alq Gopjai L n o&gggc’%;@'on of - ihe

pr esent |nven i on” has an exce avor remely | ow

sodi um conceﬂ:épéfé)& Accoy q*@ony"r\'&%‘% regard to application to foods and

drinks, the "present corrp03|t can be applied to various products in

general . By c%iphrg thﬁx@r@%téﬁmﬁép%é&t:i%g%ﬁéé% on

anounts of m neral conponents such as magnesiumor calcium 1n the opds and
drinks can bthe Qtddd € dinvidiet BoW WM s dn dX€e BESWERL £1 avd R E4Rd - £086 ahhs NY

conposition of the present
an extremely low sodium concentration. Accordingly, with
regard to application to foods and drinks, the present
composition can be applied to various products in general.
By adding the present composition to foods and drinks, the
amounts of mineral components such as magnesium or calcium
in the foods and drinks can be controlled. The amount of
the seawater mineral-containing composition of the present
invention to be added can be determined depending on the
forms of foods and drinks to which the composition is
applied. For example, a product can be designed taking the
dose of magnesium as an index. In that case, the dose of
magnesium for a single ingestion can be chosen from the
range between 1 mg and 700 mg. The dose of magnesium per
day from the seawater mineral-containing composition of the
present invention is preferably 100 mg or more. Since the
seawater mineral-containing composition of the present
invention contains magnesium at a concentration of 70 mg/L
or more, magnesium can be ingested effectively from the
composition.
[0017] Moreover, since the seawater mineral components

in the composition of the present invention are very



i nvention to be added can be determ ned depending on the fornms of foods and
drinks to which the conposition is applied. For exanple, a product can be
‘desi gned taking the dose of magnesium as an index. In that case, the dose
of magnesiumfor a single ingestion can be chosen fromthe range between 1
ng and 700 ng. The dose of magnesium per day fromthe seawater
m neral -contai ni ng conposition of the prigsent invention is preferably 100
ng or nore. Since the seawater mneral-containing conposition of the
present i nvetabbea, coine aseawabenesineral -conxbateing atéwposit¥Onnjtselbr
nore, nagnesi um can be |ngested effectively fromthe conposition. [0017]
Mor eover, si?kefeods sandal E%nh$n%?%Ia%%hﬁﬁnéh?sseﬁﬂatﬁé BHAPBALti on of the
pr esent i nvention are ver stabl e, the seawater m neral-containing
conposi ti on ??%Eﬂ*nln%rc?%B @81 LHOP dria% sPe oRRIAEREd t Fe EE%QE?%Ptﬁ1ﬁ%?BI-
cont ai ning co i on, be subjected to tre nts su tin
ool 1. or 37 BRSHHESS y SRUHEBES (oF EEFE= 189 s WHFR| HROSEd kP ofhe POXRE’
m ner al - cont [ I S n wat er ,

S L0 {8%098%% 19{'%?{51 ey téi'iﬁf&% é’o@ﬁoé‘fgoﬁ‘ EC% 555!

or it may be conver & such ncent r at ed

duct , th
proauc Org %$on nayg%CA?ornu PhefXAPhfer! Srsfﬁwﬁé o8 B6LGLiteq

contalnlng conp05| ated as a’ suppl enen product such as in
the form of PeMeredems Canell &5 4adkgtp ro@@&\eﬂeraOéoﬁ@éﬁvra@&cgib&uéﬁanpl es

of such products include fruit JUlce soft drink, sour ever age,
or a diluted product. For example, the seawater mineral-
containing composition may be formulated as a supplement
product such as in the form of beverage, capsule, tablet,
powder or jelly. Specific examples of such products
include fruit juice, soft drink, sour milk beverage,
carbonated drink, coffee beverage, tea beverage, vegetable
juice, liqueur, distilled spirit-mixed drink, distilled
spirit, wine, beer, tablet, candy, oleaster, cookie, and
jelly. Further, additives such as vitamins, polyphenols,
amino acids, peptides, proteins, sugars, or organic acids
may be added to these products before use.
[0018] The activity of autonomic nerves of a person can
be regulated by ingesting the seawater mineral-containing
composition of the present invention. For example, the
seawater mineral—containing composition prepared from the
treated seawater as described above is ingested, and the
activity of his autonomic nerves can then be evaluated by
analyzing the power spectrum of his heart rate variability.
It will be found that the activity of sympathetic nerves is

suppressed and that the activity of parasympathetic nerves

is enhanced by the ingestion of the composition. 1In
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the seawat ery e S RAHIMIGOHAJENY conmposi tion of the present invention on

the activit

y of autonom c nerves include: biophysical
[0019] Methods for evaluating the effect of the seawater

mineral-containing composition of the present invention on
the activity of autonomic nerves include: biophysical
measurement methods such as electrocardiography,
measurement of blood pressure, galvanic skin response, or
pupil diameter; and biochemical measurement methods such as
measurement of catecholamine ievel in blood, and so on.
[0020] Of these methods, a preferred method for
evaluating the effect on the activity of autonomic nerves
is to observe heart rate variability, since said
variability is caused by the action of autonomic nerves on
the heart. For example, it is possible to evaluate the
effect of the seawater mineral-containing composition in
the alleviation of disturbed activity of autonomic nerves
by analyzing the power spectrum of heart rate variability
and the recovery time (RT), used as indexes. More
specifically, R-R intervals in electrocardiogram (heart
beat rhythms, that are, intervals between heat beats (R-R
intervals) vary constantly, and such variability in R-R
intervals is called heart rate variability) are converted

into power spectrum by fast Fourier transformation.



measur enent net hods such as el ectrocardi ography, mneasurenent of bl ood
_pressure, galvanic skin response, or pupil dianeter; and biochem cal

measur enent net hods such as nmeasurenment of catechol am ne | evel in blood,
and so on. [0020] O these nethods, a preferred nethod for evaluating the
effect on the activity of autonomc nerves is to observe heart rate
variability, since said variability is ceased by the action of autonomc
nerves on the heart. For exanple, it is possible to evaluate the effect of
t he seawat erTheénesfterpntheningegoaposaluenofnthéhgpatteumati soobehifdedt ur bed
activity of autonom c nerves by analyzing the power spectrum of heart rate
variability feem ahtowefoeguency neofip)entispdwes (hdékewithMfeequencies
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are, intervabetweenc@nOheandh@alsd IR FA hhﬂbrﬁﬁ¢§?60§YyC@@ngnaﬂtl90Waﬁd such

variability in RR intervals is called heart rate variability) are
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Thereafter, the nt e val ctru Ls obtained, froma | ow
frequency cofifd F goag?r?igwégﬁféﬂ?f %n@ % lB%tﬂﬁeﬁu5°E§méﬁd 0.15 Hz,
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parasynpat hejj c; )gs¥ess fH&lactivity of parasympathetic nerves. That

is to say, when the activity of cardiac sympathetic nerve

is suppressed, the value of LOW/HIGH decreases, and when

the activity of cardiac parasympathetic nerve is enhanced,

the value of HIGH/TOTAL increases.

[0021]}] RT obtained by an analysis of electrocardiogram

reflects the time required for repolarization of the

ventricular muscle, that is, the retention time of the

intracellular action potential. Thus, RT is an important

index that reflects the refractory period of the

ventricular muscle. A repolarization phase in the cardiac

muscle sharply responds to various pathologic factors in

daily life, such as heart rate, autonomic nerve activity,

serum electrolyte, ischemia, or administration of drugs.

Examples

The present invention is described in detail with
reference to the following examples. However, these
examples are not intended to limit the present invention.
[Example 1]

[0022] Preparation example 1 of seawater mineral-




Is.to say, when the activity of cardiac synpathetic nerve 1is suppressed,
the value of LOWH CGH decreases, and when the activity of cardiac

" parasynpat hetic nerve is enhanced, the value of H GH TOTAL i ncreases.

[ 0021] RT obtained by an analysis of electrocardiogram reflects the tine
required for repolarization of the wventricular nuscle, that is, the
retention tine of the intracellular actil®d-potential. Thus, RT is an

i mportant index that reflects the refractory period of the ventricular
nmuscl e. A r apoltaindatg avompessietiont he cardi ac  nuscle sharply responds to
various pathologic factors in dai Ig/ life, such as heart rate, autonomc
nerve activity, SREWARISY cRtInRG THaeHdm derth afi IGim atedh Wie drugs.
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seawater became 12 mS/cm when the electrodialysis was

terminated, so as to obtain first mineral water.

[0023] The first mineral water was then subjected to
electrodialysis using an electrodialysis device (S3 type),
Asahi Kasei Corp., until the electric conductivity became

6 mS/cm, so as to obtain second mineral water. As the
electrodialysis membrane, Asahi Kasei type AC120 was used
for the production of both the first and the second mineral
water. The electrodialysis for producing the second
mineral water was carried out under conditions consisting
of a preset temperature at the starting time of 15°C, an
electric conductivity in the chamber on the concentration
side of 1.5 mS/cm, a circulation flow rate of 1.4 L/min.,
and a constant voltage of 12.5 V.

[0024] The thus obtained second mineral water was
diluted with desalted water (with a sodium concentration =
1.8 mg/L), which had been obtained by treating seawater
from the depth of 330 m by two steps using reverse osmosis
membranes SW30HR-380 (high pressure) and SWLE-440 (low
pressure) manufactured by The Dow Chemical Company, thereby
to produce a seawater mineral-containing composition with a

hardness of 330 (EDTA method). The composition is shown in



term nated, so as to obtain first mneral water. [0023] The first m neral

wat er was then subjected to electrodialysis using an el ectrodi al ysis device
(S3 type), Asahi Kasei Corp., until the electric conductivity becane 6
nS/cm so as to obtain second mneral water. As the electrodialysis
menbrane, Asahi Kasei type AC120 was used for the production of both the
first and the second mneral water. The Bdectrodialysis for producing the
second mneral water was carried out under conditions consisting of a
preset tenpef@abie &f the starting time of 15C, an electric conductivity in
t he chanber on the concentration side of 1.5 nS/cm a circulation flow rate
of 1.4 L/m and a.constant voltage of 12.5 V. [0024]_ The thus obtai ned
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Dow Chem cal Conpany, thereby to produce a seawater mi neral-containing
conposition wth a halLdpdds chrdsbhydeBtaA net hod). ©The conposition is shown
in - 14 - [Table 1] Table 1: Seawater m neral -containing conposition (per
liter) (hardness: 330 @BBYAamret hod)) Energy, prot&i.® ®g Lipid, carbohydrate
0

Magnesium 75.2 mg
Calcium 11.0 mg
Potassium 58.6 ug
Iodine 0.84 png
Phosphorus 5.26 ug
Copper 0.18 ug
Selenium 1.40 pg
Zinc 0.54 ng
Molybdenum 0.08 ug

[Example 2]

[0025] Regulating effect on autonomic nerve activity

This test was carried out on 21 adult males. The
seawater mineral-containing composition (hardness:
330 mg/L) obtained in Example 1 was given to the subjects
in an amount of 1.5 L per day for 5 weeks. At the time
points when the ingestion was initiated and terminated,
electrocardiograms at rest of the subjects were measured.
Thereafter, the effect of the above seawater mineral-
containing composition on the activity of autonomic nerves
was examined by the power spectrum analysis of heart rate

variability in accordance with the method of Ue, H et al.



Sodium2.6 ng Magnesium 75.2 ng Calcium 11.0 ng Potassium58.6 Rg |odine
0.84 g Phosphorus 5.26 g Copper 0.18 Rg Selenium1l.40 g Zinc 0.54 Rg

Mol ybdenum 0.08 g [Exanple 2] [0025] Regul ating effect on autononic nerve
activity This test was carried out on 21 adult rmales. The seawater

m ner al - cont ai ni ng conposition (hardness: 330 ng/L) obtained in Exanple 1
was given to the subjects in an anmount. afs L.5 L per day for 5 weeks. At the
time points when the ingestion was initiated and term nated,
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effect of the above seawater mneral - containing conposition on the activity

of autononm ctherdimse wepuxedn fed dypdler jateiors paed rtepabat ysation deart
rate variability in accordance with the method of Ue, Het al. 15 (Ann.
Noni nvasi ve tHlectertoarcdildr ,miscB36(BUD W&)0Hgmined, by t hin¢are required for
depol ari zati on and repol ari zation of the ventricular nuscle (RT) was

exam ned by dififerentiigk cammiysis afal the dctrecarditegoamr di ogr am

[o026] Namely, electrocardiogram sampling was carried
out at 1024 Hz by 14-bit A/D conversion. The heart rate
variability obtained from the electrocardiogram was
processed by fast Fourier transformation, and frequency
analysis was conducted to obtain a power spectrum of the
heart rate variability. In order to separate and quantify
the heart rate variability spectrum, integral values of the
spectra were obtained from the low frequency component
power (LOW) with frequencies between 0.03 and 0.15 Hz, the
high frequency component power (HIGH) with frequencies
between 0.15 and 0.4 Hz, and the sum total thereof (TOTAL).
LOW/HIGH was used as an index of the activity of
sympathetic nerves, and HIGH/TOTAL was used as an index of
the activity of parasympathetic nerves. The obtained
results are shown in Figures 1 and 2. Also, the time
required for cardiac depolarization and repolarization was
studied from RT. The obtained results are shown in

Figure 3.



[0026] Nanely, electrocardiogramsanpling was carried out at 1024 Hz by
14-bit A/D conversion. The heart rate variability obtained fromthe

“el ectrocardi ogram was processed by fast Fourier transformation, and
frequency analysis was conducted to obtain a power spectrumof the heart
rate variability. In order to separate and quantify the heart rate
variability spectrum integral values of 1ée- spectra were obtained fromthe
| ow frequency conponent power (LOWN wth frequencies between 0.03 and 0. 15
Hz, the high frequency conponent powerCEAIMES) with frequencies between
0.15 and 0.4 Hz, and the sumtotal thereof (TOTAL). LOWH GH was used as an
i ndex of thelhétivity @ﬁawg;#gamﬁ@@w@ln@pmégim%ng|qqmaﬁﬁynmgnmganﬁhi¢ as an
i ndex of the _activit par asynpat heti c nerves. The obtained results are
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amount of 70 mg/L or higher, and sodium is contained in an
amount of 6 mg/L or lower.

[3] The seawater mineral-containing composition
according to claim 1, wherein the seawater derives from
deep-sea, and wherein the composition is obtained by
treating the seawater with a dialysis membrane which is
selective for monovalent cations, thereby to provide an
electric conductivity of the treated seawater of less than
10 mS/cm.

[4] The seawater mineral-containing composition
according to any one of claims 1 to 3, which is capable of
regulating autonomic nerves to prevent, palliate or
alleviate a disturbed state of autonomic nerves and/or
symptoms caused thereby.

[5] The composition according to claim 4, which is used
to suppress an enhanced state of the activity of
sympathetic nerves by ingesting seawater minerals.

[6] The composition according to claim 4, which is used
to enhance the activity of parasympathetic nerves by
ingesting seawater minerals.

[7] The composition according to claim 4, which is used

to reduce the time intervals between cardiac depolarization
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[ 3] The seawat er m neral -contai ning conposition according to claiml,
wherein the seawat er derives from deep-sea, and wherein the conposition is
obtained by treating the seawater with a dialysis nmenbrane which is

sel ective for nonoval ent cations, thereby to provide an electric
conductivity of the treated seawater of less than 10 ns/cm [4] The
seawat er m neral -cont ai ni ng conposition- agcerding to any one of clains 1 to
3, which is capable of regulating autonom c nerves to prevent, palliate or
al l evi at e a dndt mepedastizh¢ion byt dngeistingr seswarté/romineyadisons caused

t hereby. [5] The conposition according to claim4, which is used to
suppress an éBRanced Bateomfositel v tdadandigfg &y mny and cheglaimdpyd to

i ngesting seawater mnerals. %3] The conposition according to claim4, which
is used to émhWR&€ht A8 S¥itaPle SPTpidrgeykpachEpgRefdiPesthn afmgadyti ng
seawat er m nerals. hg] The,congpsition according to claim4, which is used
to reduce theft1A8 Ma: @rvBA9P6E REEN @Y rdi ac depol arization 17 and

Lo any one. of 81 4i e 11 FOMOTIGE LA &1 LA ek LT gRa m at
an amount  of, 108,00 8 BoghehPaL; Y ol 3l cHiRopamROSHELaRAcCOr ding to

claimi1, whic ormo ood or drin mponent thereof.



