DESCRI PTI ON ORAL DOSAGE COMPCSI TI ON TECHNI CAL FI ELD [ 0001] The present

I nvention relates to oral dosage conpositions for at |east one of
prevention and treatnent of hepatic inflammations such as nonal coholic
steatohepatitis (which is referred to as "NASH'). BACKGROUND ART [0002]
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cirrhosis. Even non-alcohol drinkers can suffer from a symptom analogous to an
alcoholic steatohepatitis. The symptom is referred to as a nonalcoholic
steatohepatitis (NASH), and has attracted attention as a new life-style related
disease as well as high blood pressure, diabetes, hyperlipemia.
[0003] With increase in the numbers of obese people and patients suffering from
life-style related diseases due to the shift to western-style diets such as lipid-rich
diets, and lack of physical activity, the numbers of fatty liver patient and NASH
patient presumably increase. Hence, it is necessary to develop new medicines
for NASH treatment, suppressants for suppressing NASH development, and/or
functional foods for reducing risk of NASH occurrence and NASH development,
and establish methods of curing NASH and preventing NASH development.
[0004] Human NASH is diagnosed by identification of biochemical and
histopathological characters of human blood. NASH pathological animal model
can be prepared from rats with a partial pressure of oxygen in rat blood being
kept at a low level, for evaluation of unknown functional materials.
[0005] Non-patent reference 1 (Takayama F. et al: J. Pharmacological Sci., 100
(1), pp.164 (2006).) describes in detail a relationship between the NASH
pathological animal model and an oxidative stress. In this reference, the NASH
pathological rat model promotes hydroxide radical production at its liver
mitochondria, suggesting that it is possible to prevent, alleviate, and cure NASH
by promoting hydroxyl radical scavenging activity at its liver mitochondria.
[0006] Generally, active oxygen species (ROS) is widely known as an origin of
diseases, for example life-style related diseases such as cancer, cataract, nerve
disease, kidney disease, allergy, and diabetes. In general, the ROS involving
diseases are effectively suppressed by antioxidants.
[0007] Non-patent reference 1 shows an experiment using NASH pathological
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have a UV absorption effect for being applied to skin care medicine (see patent
reference 2), as well as immune system enhancement effect and allergic
inflammation suppression effect (see non-patent reference 8; Hayashi O. et al.,
J. Nutr. Sci. Vitaminol., 44, 841-851 (1998) and patent reference 3).
[0011] The application of the dried spirulina products to foods and pigments have
been proposed as described below, and partially achieved for practical use. The
dried spirulina product can be applied to foods (see patent reference 1 and
patent reference 4 (Japanese unexamined patent application publication No.
1995-289201). Phycocyanin extracted from the dried spirulina product can be
available as a food pigment, as proposed in patent reference 5 (Japanese
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[0011] The application of the dried spirulina products to foods and

pi gnents have been proposed as described bel ow, and partially achieved for
practical use. The dried spirulina product can be applied to foods (see
patent reference 1 and patent reference 4 (Japanese unexani ned patent
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dried spighdltidtamheefiBépatic inflammation such as NASH.
[0015] Inventors of the present invention have intensively studied to solve the
above problems, and accomplished the present invention for achieving (1)
establishment of a highly radical-scavenging active dried spirulina product and
techniques for preparation of the same, (2) development of a
spirulina-containing synthetic food containing the dried spirulina product, and (3)
elucidation of a relationship between NASH and the radical scavenging-activity
of the dried spirulina product.
[0016] First, the oral dosage composition recited in claim 1 of the present
invention is characterized in that it is utilized for at least one of prevention and
treatment of hepatic inflammation, and comprises spirulina as an effective
ingredient.
[0017] Secondly, the oral dosage composition recited in claim 2 of the present
invention is characterized in that the hepatic inflammation is NASH.
[0018] Thirdly, the oral dosage composition recited in claim 3 as set forth in claim
1 or 2 of the present invention is characterized in that it comprises 0.1 % or more
by weight of dried spirulina powder.
[0019] Fourthly, the oral dosage composition recited in claim 4 as set forth in any
one of claims 1 to 3 of the present invention is characterized in that it has a
hydroxyl radical scavenging activity with I1Cso value ranging from 3000 pg/ml to
100 upg/ml determined by an electron spin resonance spectroscopy -
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[0016] First, the oral dosage conposition recited in claim1l of the present
I nvention is characterized in that it is utilized for at |east one of
prevention and treatnent of hepatic inflammuation, and conprises spirulina
as an effective ingredient. [0017] Secondly, the oral dosage conposition
recited in claim2 of the present invention is characterized in that the
hepatic inflammtion is NASH [0018] Thirdly, the oral dosage conposition
recited in claim3 as set forth in claiml or 2 of the present invention is
char act erdpietrappingHaethod. conprises 0.1 A) or nore by weight of dried
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' ngest ed e%b?e%[ ltetgtf%'cilitate the prevention, alleviation and treatment of the hepatic
inflammation such as NASH.
[0023] The oral dosage composition recited In claim 4 of the present invention
enables it to facilitate the prevention, alleviation, and treatment of the hepatic
inflammation such as NASH mainly due to the radical-scavenging activity of
spirulina powder.
BEST MODE FOR CARRYING OUT THE INVENTION
[0024] Explanations are given below as to best mode for carrying out the
invention.
[0025] Spirulina in the present invention is exemplified by Spirulina corakiana,
Spirulina crispum, Spirulina labyrinthiformis, Spirulina laxa, Spirulina laxissima,
Spirulina major, Spirulina maxima, Spirulina meneghiniana, Spirulina nordstedti,
Spirulina platensis, Spirulina princeps, Spirulina subsalsa, Spirulina subtilissima,
Spirulina tenerrima, Spirulina weissii, Spirulina fusiformis, Spirulina jenneri, and
the like. In preparation of dried spirulina powder, for example, incubated pure
seeds of the above-listed spirulina are cleanly incubated in a pool filled with
alkali aqueous solution having a pH of 8 to 11 in a predetermined period, in order
to grow spirulina algae. The obtained spirulina algae is isolated, condensed,
cleaned, filtered, and dried to provide the dried spirulina powder. The dried
Spirulina powder is provided as a food meeting hygiene requirements, as well as
having radical scavenging activity.
[0026] In this oral dosage composition of the present invention, the dried
spirulina can be utilized without further modification. The dried spirulina can be
processed into particles, microparticles, or tablets for being easily ingested. The
dried spirulina may be mixed with coloring agents, flavors, seasoning agents, or
other food additives.
[0027] The oral dosage composition in the present invention can be ingested as
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he or dosage conposition in resent vention can
be i ngestsgifulira in food is not partlcularly limited in the present Pventlon Ll‘ e oral
dosage composition in the present invention need not be combined with other
materials, but may be solely utilized to provide a food with 100% oral dosage
composition content. The food for mixed with this oral dosage composition may
be powder-like, liquid-like, paste-like, or the like. The content of this oral dosage
composition in the food and the way to ingest this oral dosage composition are
not particularly limited in the present invention, and can be suitably determined
depending on cost and quality requirements such as functionality, and
requirements for prevention and treatment of NASH (e.g., species and extent of
pathology, dose initiating-time and prescribing time period for ingesting,
combined materials, and others).
[0029] The oral dosage composition in the present invention can be employed as
a composition with its hydroxyl radical-scavenging activity for prevention,
alleviation and treatment of NASH pathology. The radical-scavenging activity
can be determined in terms of an ICsq value by an electron spin resonance —
spin trapping method. When having the ICso value in a range of 3000ug/ml to
100pg/ml, the oral dosage composition enables to effectively achieve objects of
the present invention. When having ICso value less than 100 pg/ml, this
composition can not sufficiently provide the objects of the present invention.
When having ICso value more than 3000 pg/ml, this composition may bring
biological adverse effects due to its excessive radical-scavenging activity. It is
noted that each of the above concentrations is the final concentration in an ESR
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ot her foods. The present invention is not limted by particular maxi nuns
and m ni nuns of dosage anount, dosage nethod and dosage period, and other
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(()-Hydroxy-2,5,7, 8-tetrannet hyl chromane- 2- carboxylic acid available from
Aldrich Inc.) is also determned in terns of 1C50 value (pg/m, final
concentration) representing a concentration of Trol ox causing 50% reduction
in ESR spectral intensity conpared to that of a control solution w thout
contai ning Trol ox. Then, the hydroxyl radical-scavenging activity of the
oral dosage conposition is determned in terns of IC 50 value with respect
to that of Trol ox having the same activity. Nanmely, Trolox is utilized a

r ef er encé(#)ydyeiroay-2,5,6/8-tetrameibylohraphansraraaxyoxyiadi acidl - st@ilghld nfoattivity

of the saiiiich (rlds At ad@RARRIIATEMN bi R, VBRR @lo/il FiRel EoHdattiatidh) | N
erns of a chem equl val ent O oX dgi vl n e sane Vit a thIS
sanpl e. |raprte|segtlm@@s@9rm@ﬁ?honto i HO|o¥seAYsing 58 rﬁ%qﬂoaap?—%

obj ect V'|ﬁt)én§| c&hﬁQré&H@ﬁhai@ﬁa ¥bibtyolB6I oM \mtrzcbmoma.mhg ﬂemndéﬂhbnpn ESR

appar at us, e | 1K 0033 bed
above, t Fl'éem f%#@ﬁegﬁggbgéﬁmﬂ 368(10'{ %('?%?&ed%o eCJSgAi\ %ggglgee
CO\AWBOSI t Id@lfemﬂ??diimteimsfmgmsyvaladlvth resscpe\zemgnhlag ofi¢tdlox hdvingdhssiama i na
powder as _an.e e

Proat rencoBiRaciAlRl BRI Sllizhlp ettt onph AL oL hyaflausfi 8b, > an
Her eaf t ehydeyl eathcalmavam@lngm(tlwy @étheys@mvlﬁw{) tiag ora) d%gﬁr(‘@é@msmment i on
with refeg O@%ﬁehﬂe@%ﬂ%hﬁa -ﬁhferifr%' 610%"&%56‘3?1 @dlént‘@ﬁ?ﬂﬂ'@dg%?’tﬁ@ gi ve

exanpl es n t t d
the foll ma@wm%thi%é@i\gg%sIeﬁgéh'S[m%ﬂiefgg{é@&Islﬂ\é%ﬁ r]%fto ﬁ‘%’ﬂr' {2 ﬁgon f:gl
?ﬁiéﬁ??é Wtkﬁﬁfgh%&jécff\mfy éﬂﬂfi_ hﬁ@[kﬁbudﬁl_?_t@ﬂﬁt)cb pirhiziny errotshelepemntonh

and Tro > The .oral dos t t
present &é}%ﬁp%@%@@ﬁ?%&% JEYERAAR, RUTHY, aﬂgﬁg'gr %ﬁngggggleogolrrgo& tel on in
Exanpl e 10@38]%3 desdkmamvwﬂhmprqmmdmvemdmnéms bgay0ad)ievenk tapravide y of
eavengl i o Sl BlrBRURER AR HOR, SRACHIRS VBAGBRTUNBd Ry | e

el ectron in res I’ng_met ho he oral dosage
conposi t ispuling Eyomlsr @Slalp tieel mgreplmt éﬁb@ﬁe%}ﬂ? PseusaHaNESHE BRI at us

(RX-type aﬁ\‘iatlfédaﬁmeﬁt bf NWS]—E%ehtd?aﬂy “asiisRey efpateerds " adi cal detection

appar at us equi pped wth a digital high- speed sweeping unit (avail able
fr om RadiEcdAMBEEear ch | nc. ) for neasurenment with high sensitivity at high
speed. B S—Ier‘ebﬁeE%Rpméhbﬁs 4$e \spscitioaihegived etsotoatfne\fplrﬁs%nsyshmm

was. enpl wﬁ SePerloid) Elaming ol AR o B oh 10 i TE e
Wi t h t he ekalripbes of) trse peesemtenesntion. The present invention is not limited to the
following Example in any sense.
[0035] <Measurement of hydroxyl radical scavenging activity for the oral dosage
composition in the present invention (Example 1) and Trolox >
The oral dosage composition in the present invention was prepared as Example
1. The oral dosage composition in Example 1 contains 100% spirulina powder
content.
[0036] The activity of scavenging free radical and reactive oxygen species was
measured by the electron spin resonance (ESR) — spin trapping method for the
oral dosage composition in Example 1 prepared in the above way. X-band ESR
apparatus (RX-type available from JEOL Ltd.) was employed as a radical
detection apparatus, and equipped with a digital high-speed sweeping unit
(available from Radical Research Inc.) for measurement with high sensitivity at
high speed. Besides, the ESR apparatus was connected to an WIN-RAD system
RDA-03W ESR data analyzer (available from Radical Research Inc.).
CYPMPO was employed as a spin trapping agent.
[0037] The ESR spectrum was recorded with the following spectrometer
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paranmeter settings: sweep range of magnetic field, 336.5 5 nT for

DMPO- contai ning solution or 331.5 10 ml for CYPMPO contai ni ng sol ution;
nodul ati on of magnetic field, 0.079 ml; tine constant, 0.10 sec; sweep
time, one mnute for DMPO containing solution or four mnutes for

CYPMPO- cont ai ni ng sol ution; output power, 8.0 mW The obtained ESR spectrum
derives fromgeneration of DMPO spin adduct or CYPMPO spin adduct trapping
active oxygen and free radical species in a sanple. The concentrations of
active oppgametend skttingsr aslvesp Hpeei @f magnetcsfialdl e398.5 det®rmindar based

f[‘aﬁ!s?[‘f‘{)nmﬁebfé'ﬁ?ﬁtbm]%%ba|u& B SrRIYPBSCHD HITHbr CYPMPOICAEIg sBlURR, 2

spectrum useful as a reference ESR

si gnal , imodyaiies of tbmagrte&lefﬂ@da Q@7>9 adt dima renstankdR1Q; galsWeasPei®rty of
D'VZ’O S}O' rbn%ddtiﬁhu{é)f ftGYPNB??PctDL&%n@&IHM%h) s*fonﬁm ngaracmufrf wmgmts arfdr; rteﬁ

radi cal species, relative to or pre er ni nati e
concent r & Y BMEQseoBi@aining  saltien: é’ﬁ‘g"f"r Q@Wte&dlsp mélge(ﬂl? brp?ug %Sgézfﬁal ysi s
i sI speci fgp @@irhdef@ﬁ%s; Hesin b@Mat|6@Q£8DMFPOpﬁgapaaddwmnome\EFSRPqumlre

sol uti on, errou i tic

2ot d ( Densies Pprid EBKBHRE abouBH, FCAY SRS A" "ERRS BE L D
vari ous a::oncemmratmﬂsonfs activel ox&gepmnﬂ/&eegadlq%rﬁpacdﬁs mef”ée Mel\m% 200 nL
phosphor 'ocet&%ﬂ%@'ﬁfagga o?mp@gngl |ﬁﬂen‘§me§.hn E%@@b&bﬁ@fﬂtéfﬁhé%m badudy th

nitr ogen ﬂ% e, he abave su SEﬁaJI’ICES %ept
hydr ogen ﬁjm%ﬁltw\Wnﬁ%lean@W%S aado ﬂ?@PTFPW WRhRSa rgIRICRER AN dr ogen
per oxi de gyl Sﬂi@l@ds@mé ® pRRidehsdbietinessat BSPsignabinkmsity of DMP@tspiry dr oxy |

e emeReCa Jof B SAcE %@Ea” Phoehaiteerte  gRH. A ks dBdkel ™ =T
hydr ogen speties| tativastoattiele df I\/Bpfcaqor&onsbec@emmnamamof theecoremntiations iofe f or
Pyar oxyl JER CORRELS AP fSet PRy, BRpler T, S8R SRanpl" S, RERRIRARD (o 1y

t he spi ndeddaeed belPVPO- OH) whi ch gi ves an ei ght - Ilne ESR spectrum The
hydr oxyl [6@@54%';3@@8{%&1%%%9!% %d@%{l@%cﬁ@l’%@m fért&usoémm 80 @i ned in

terns of | at'i ve I ntensit

ESR specﬁl%{hwpﬁ?m@@'ﬂw%@ﬁvﬁ?@rﬁ'ca Fadk ( 35%1@% I%b %4'5@ fi ézoln nI "
the FYP'VB@rT@dE SSE%R §PtE$(hmpiI@Tﬁndr ErdJQ)@WVItHTV?@@&B’IdOh@@VHMtIGmgIae'dl t00 IpM din I
si x-1ine spect rum e nt en SI na
for the & Qf}nSBE Wéﬁt%ﬁ({ﬁ#@ﬁ?@ 8@?%%02 %CYEX qﬂp% roI gx
was det ewhm:ied/,asvslgdnflcmt!yempmledtmm nitrogea gasnirl prepashtinn o th%ﬁamm@t ai ni ng
the compggsi %b?ﬂe %ngqéﬁggé BxdeXh r8€;<?ﬁ<8e?_c§3§dééx¥\%rr8¥r3ﬁke6 %\ﬁfhcé’écrﬁﬁﬁﬁ‘é‘?r}g' ng

activity e or sage co was det er m ned in

terns of agyaNee.i atnd thﬁmt nesirogea pietexide nasssupplied t@Vm@dja,nwﬁo IHEAN P nal

obt ai ned 0 || PRoGG RO & bbl«ﬂarccbméerﬁl régedxanpl e
1. [0039]Ef1 b% gr oxXy rad%ggéf&%;ca@enm act i \uet iS. cohrygjos?{l on of

Exanpl e Pefd %l@tr\éir'ﬁ‘i’%é‘%{‘t NEBUISHIGHL Was f’@?"#@éo@y ?W@eBWc@ﬁppg ¥ on of
this conpiefl bheminliteccafasmyalrdgdn bérd‘xldlﬁWaS@ddedt satisdo keeptdomsEBRtisanpl e

| ut 50% r educt CH Mn
EoR o1 gmipSaion IfeoRy At R miegeliSnlifed il BVl FaakclL TR
hydr oxyl geadiatat-hydeoxghgidical acts tvapgeobtmy Bé@’ddlﬁ@smt’tbe &SRB sample olotiok
equi val epf férﬁptHensocﬁlﬁ %u@l{@w A—?) higAYived &?Elg‘?ﬁ lihe P spBekaid] ngI Y,
t hi s conposi ng [ OVE have a sufflcjent actl Vit
hi gh heamhle hyevexylgadicat 9onc[%2e¢qondneaarﬁ>$% S@mm@@w@acwaw@z%mﬁé‘ t he

dried spiif tdrhidofROvsivedhtdrizgy %@YWP@@WWQSHS@WII By chmpariesr it o
> e a

t
Isg\gggpa!t g%té}%gpﬁf;gégf'ﬁﬁns'?yogéw%?a?? E 'ﬂé '%"P’eol @@Qﬁﬁaiﬁﬁ&qﬁl&on in
Exanpl e TYPMPGICHESRI spdctien poddarpéak i speond ilosegtiomagnetio didlcitihe from
S | | d
o oduct | 9P K RE S spsrbfim, THe RERREH RNy B CYRRI O AR SRR ,=°
spi rul i néomitredsamplet $oldiidrf eomaumn@rhln@nomnﬂsnt@noqfoéxmm% 1 Proye¥awvas 0% by
wei ght  bagednfifed halithCTed it SRPHA! forl WPRoHIrEF Soliflion not containing the

composition of Example 1 or Trolox. The hydroxyl radical-scavenging activity
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[0041] For preparation of the oral dosage conposition in Exanple 3, the
same dried spirulina powder as in the Exanple 2 was mxed with a noodle
commercially available. The resultant products contain the dried spirulina
powder with different contents of 0.01% O0.1% 1.0% and 5.0% by wei ght
based on that of the noodle. [0042] The products of Exanples 2 and 3 were
eval uated by ten evaluators. Al of the dressings and separate-type
dressings containing dried spirulina were judged to be edible by all

eval uat ord, theheratbdodaye pompesitionnire Exaopleat veamfdetenstned inatesms Stiperi or

g\lj:: :.I;%/I 6’@”?@@@&]0@130@1 V@ﬁ é}tgﬂgﬂbgﬁéqwdr)gﬁé*ﬁneeg ,@%82%&%@3%%% n hi gh
amount f @SKisampde salutipoicentairingdiae PO@W@%'OQ MR3H, t hereby showi ng
the 0. 016@‘6 e\}al uaH)fdrokﬁ rﬁBkaﬁE&é@Wgﬁwd Qétl\ﬁ’t‘yaﬁtthl\%%lom&%ltidh sfeERanpleof

function
conposi t iwas getefyined t@&@t%&hﬁg/ﬁél@&é@% éﬁ%?&l"f‘ﬁﬁm\?\i‘%{% %ﬁé%ac?cgﬂggéﬁg'b 1w %
g: e;ne):nte df@igﬂ I%W%@hﬁ@%dr\@hﬁ%ﬁo@ﬁn thhe E@Fﬁbam@geluuonposws*.m@m% t he

a
present rﬁaﬁﬂt%ﬂp @'%Hﬁl |Hf%}sgyeogqul5@§§2@%§m ogi cagﬁdanéleggm%f?& i cal
model r attisat fohtrehcanteolrsaiition. Therdetamiped ihydroxyaradiealsi¢arendiag agtiviy
o 021 | V& 88ad 5B) gUaligimdl PR SRLINERifgCntirhiDe B ehelefod o

eval uate ectrvenes 0S| 5 I on of e gl’ esent

i nvent i orecuijalenttof Nxsiax. $ﬁ@0@um|wdhiscﬁ9%”ﬂ@? PBEP@'@PP & 1tReP
bi ochem %lﬁ“ﬁﬁh%&m Ivmtrph%ﬁq-]é&ﬂthtfbﬁcﬂdﬁaﬁty ROS- derivative vari at ion of the

Tver m t[8046) 1< I%(gmp? of f%ods eac Ic%%kalh/%rgltﬁe ‘¥ lgdlsrflalru'hﬁ/ae rpo'glvds 8F the oral
dosage composition in the present invention (Examples 2 and 3)>

The dried spirulina powder was mixed with a separate-type dressing, for
preparation of the oral dosage composition in Example 2. The dried spirulina
powder is a spirulina powder available from Spirulina Bio-Lab Co., Ltd. The
separate-type dressing is a commercialized product of Kewpie Corporation.
The resultant products contain the dried spirulina powder with different contents
of 0.01%, 0.1%, 1.0% and 5.0% by weight based on that of the separate-type
dressing.

[0041] For preparation of the oral dosage composition in Example 3, the same
dried spirulina powder as in the Example 2 was mixed with a noodle
commercially available. The resultant products contain the dried spirulina
powder with different contents of 0.01%, 0.1%, 1.0% and 5.0% by weight based
on that of the noodle.

[0042] The products of Examples 2 and 3 were evaluated by ten evaluators. All
of the dressings and separate-type dressings containing dried spirulina were
judged to be edible by all evaluators, thereby the present invention was
confirmed to have a superior quality in respect of functional evaluation.

[0043] However, this evaluation revealed that the 0.01 wt % product needs to be
consumed in high amount for giving sufficient effectiveness against NASH,
thereby showing the 0.01 wt% product is not suitable for practical use in respect
of functional evaluation. This evaluation revealed that the oral dosage
composition needs to contain the dried spirulina with a content of 0.1 wt % or
more.

[0044] <The effectiveness of the oral dosage composition of the present
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[ 0045] NASH pat hol ogi cal nodel was prepared from 6-week-old Wster nale
rats each having a weight of 180 g to 200 g, in accordance wth Takayama's
nmet hod (see non-patent reference 1). For preparation of fatty liver rats, a
chol i ne-deficient food (CDHF, available from Oriental Yeast Co., Ltd.) was
adm nistered to the male rats in free-feeding for four weeks. CDHF was

adm nistered to the rats continuously after four weeks, for maintaining

pat hol ogi cal nodel. [0046] The aninmals were raised in a pol ypropyrene
opaque cageentitndagainstdVASHagt h 320, hei ght 135, available from Nat sume

gglcsa\ifmutshhmecggamﬁal n&% égnbﬁs%? t%"b’r@‘sdéhlt bhg@@}gn Evi@é}’éeé@hltfﬁeféd 20C Ito "
|

or P 6 ASH pobarel mad @atﬁsﬁa SR R e iRl B AEY T cnch

| oaded wirh{s gudhdahtize m&mrcﬁ&aat(v@fs)tresec{@s hineled bictadichlypymoixiz corditidri, dm,

adm ni st ree B BHEET0E SRR GRne3det °5%%d§§a¥@§°*n?%5®8ﬁ&dgﬁgﬁﬁﬁéééﬁﬁ day

for f Si X wMtonmgalm@ NASH. ddei eviaduaton was perfosded ésterms @bblpclo@mcah/as

pert or ”eql tibef dﬁfoﬁJg bﬁfqgorég ﬁ%éclfer A{d VARG oP thd RidFarhitdsipRrent - of

pat hol ogi ca e ora dosage conposition In Exanple 1 of
t he presénd pathelegicshvampation iglliver tissHehi stered to the fatty liver rats at 2

Ig/n k?r(e te)Of Né% hmsynﬁgﬁoléghéapmoae%lﬁg ptdyst ; ?dw;aingbt\&eélemdd%tépmaﬁ patyeeks, f
itrite sol for,ev

bFt oot | viEReBiing aveia Sers 4 20habin abboreRndS i, kayala S UlSE " ©

agai nst Né&d. nofQ#RentAf teferenibe adm Riost padparation h@frdatty wiver seads,i faced for

obser vat i Aigl BHERNEThEA! (IHELLAMAE PhACIARACYhast 1d 21101 Jidl 2moOUNt S

of liver ‘actrve oxy 8 Cal ecl es
(ROS), ardinpaisteredgic dhe vaaleatatsnin freerfeedingi Bzrufzour[wesbt} ESE;BJ awa%ns are

give as ggrﬁlmﬁergﬂa%" V}‘aw 6(5?1:’[@%%% ta(ﬁegr%m %ée@@"":fof %mtaﬂf
( CDHF + Exanpl e + 6g/ kg o
Exanpl e P)ath@@'ﬁ@' mapl@l were used for each gr oup (n 8) [0051] AST and ALT

val ues i r[locm STiRe \wsmelRt Werd RgidetMin i PoBRsEITrons opadue- cages (widlk @20,
(avail abllengtﬁ%rBOV\ﬁelghE"fég avallaneagromqﬁlgtsume §2)|sakusho Co. Ltd) under 40 to
50 % humidity at a temperature of 20°C to 25°C, with a controlled 12/12 hour
light-dark cycle (light on AM 8:00, light off PM 8:00).
[0047] For preparation of NASH pathological model rats each loaded with
oxidative stress (OS) under biological hypoxic condition, sodium nitrite in
physiological salt solution was intraperitoneally administered to the fatty liver rats
at 30 mg / kg (body weight) per day for six weeks. During this administration,
blood test in tail vein was performed in two-week intervals, for confirmation of
normal development of pathological condition.
[0048] The oral dosage composition in Example 1 of the present invention was
orally administered to the fatty liver rats at 2 g/kg (body weight) per day or 6 g/kg
(body weight) per day for six weeks, in free-feeding, instead of the sodium nitrite
solution, for evaluation of effectiveness of the oral dosage composition in the
present invention against NASH.
[0049] After the administration, the rats were sacrificed for observation of
biochemical variation in blood thereof, variation in amounts of liver
mitochondria-produced active oxygen and free radical species (ROS), and
pathological variation in liver tissue.
[0050] Explanations are give as to this Example, with reference to group 1
(CDHF + OS), group 2 (CDHF + OS + 2g / kg of Example 1), group 3 (CDHF +
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[ 0052] The |iver mtochondria-produced active oxygen and free radi cal
species (ROS) were detected in the follow ng procedure. The liver was
perfused with 1.15% pot assi um chl oride solution (containing 5 niv

benzam di ne) through inferior vena cava, and then sanpl ed. The sanpl ed
liver tissue | g was added to a tris hydrochloric acid buffer solution (pH
7.4, containing 0.25 M sucrose and 0.1 M potassiumchloride), and then

honogeni zed. Next, the resultant solution was (t;‘%ﬁ ted to cer&nrl f ugal
separ at i &Sat6qsbb@0f<Egam@ie ib kight @ds were uged i o8P0 FeBhat ant

l'iquid. WS ahg: ALheaRbEah rﬁalwmt@nhudeldqmmitmmams@ccad_ to

trif t 4 C, t bt
preci 'p.$ etalak? ko '@Ble%ﬁa@n%w 5lya EnsmgBHLETREL Cent riugal |y vashed
with tri O(bﬁajrﬁtehhwn mitachahdris--preodused wictioa okpbe ahd fremtradinaingpeties M
?‘#22??3@%@3&6% BEIRRGL T ISy ARiPedde Thedhvel WaSTpefERRati -, ¢
hydr ochl dr15%appidsbiufi elhl(yiﬂQJtSDbﬁIOOpHIOTltallmf@ongt BN bepaanziging) stheeughe and
0.1 M powéﬁbp\ggr%g%%va %@Qd theA SafnpIed oﬁ%@sam?@ﬂmér@.swé Y v aaaécmeb a

concentration in terns ochondri mm n. d?] For
det er m n@tV@rP)ﬁﬁrOQHﬁﬂ%@@%Puﬁ?bﬁﬂéﬁw 4ol 4. 69%&”%%&5 SUF DS c%ﬂ speci es
(fROS) ltku;a ipd tds%gjmldhﬂmd@)tmﬂg@lf harglen tzle@g N#fxt pthewasuhantesbluiorh 25 p/
of a solutio on % dode e 0

i ate. Mias DHURIED Jocrirtionl sgaten of sMbiRb o BHETE I5B 0 2
NADH sol tmbtam aZ@unnématantﬂ lighieh Subsebaeetly, dhe Ibtaihed dupeenatanuligued W%ma

sol ution ERasH h I JEQOL
Ltd.), sgonﬁa (er ?ﬁ@ﬂ@gaeaigj%ﬁgﬂaaq@@k@oﬁ] E§R§£@é—n§g§)&?gﬁe%%t% E)ci o{nhe
sol ut i onObESR 8pptadipitationt iheDperisitipradiaetc m@so-aanyrifigally

determ n%sh%lda«mtqué %yHP@éhl@rfc %%*bhﬂ'eﬂ\/@@uﬂbﬁ p(@f»ed 4, rtsdrfﬂ@intr@eowm y.

Nanel y, ESR spect i Nt ensi spi n_adduct s det dlnterms
of relat ﬁverqsmaew@@t Vit ﬁssr”éé‘p‘“jé?“QQQ WOHMES: JKDY ,{@R%@ar?r S[ 0055]
Thel ESR Ea@ﬁt ﬂh&bcl@tﬂtcma'&\&acﬁdrau U8 aay Wﬁsadlwte%_devdtlrbymnﬁ-tds rr?fldsmde _

anal ysi s i an a - pari son
feot to BOCLUNUATaRIOn D 1 Spnaifang 2P M SUet e Brg br B FotSFRA

conpar i schloieeyyesenas teokiampsamale solatign baving ascenkantragion-of 690 ug / ml

signifi Cf’r{‘fe‘?n{sedf?{nt&fhoﬁdl‘fé%oieﬁs was determned to be significant. [0056]

After the adm ni rats were sacrificed, for observation of

bi ocheni 353} &or geteyminatian gbamerntsief Rragycedrastive suyaan aed igeiradicsh at t he

|t Ih ve][ lrr: %96&1@@%08 atHé GsthlMRldIBics MitdtRbhatia @Blun@n|35/§rwés BiKed 9thass to give
eftTollo

for gr oub'\;vI n%tS %ﬂtrﬁl(%‘{’g Hl%%rﬁyhﬁr@ndéﬁle%‘% §1L’J"Fj§| Mpp%{ﬂ@\/\{ar %Bﬁlg iog;ed
for obtantilag, thd 200 Mwuoginats R0 §1/ bbgBMIDMPQasdlatiéroasd 20 |bicd@veM cal
o oper | KRS Rl B 048 At b0 e i el ) i
was measured with an ESR apparatus (JESREIX/HR available from JEOL Ltd.),
soon after incubated.
[0054] Prior to the ESR measurement for the solution, ESR spectral intensity of
DMPO spin adduct (DMPO-OH) was determined relative to that of MnZ* in MnO
disposed inside the cavity. Namely, ESR spectral intensity of DMPO spin adduct
was determined in terms of relative intensity with respect to that of Mn**
(DMPO-OH / Mn).
[0055] The ESR spectral data was statistically analyzed by one-dimensional
analysis of variance (ANOVA) and subsequent Turkey’s multiple-comparison test
to be evaluated in terms of “mean value = standard error”. The comparison
between two groups was analyzed by student's t-test, significance level of 5 % or
less was determined to be significant.

O
_.('I‘
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[ 0059] ALT value (units /m) in plasma was found to rise to 16 2 UL from
7 2 1UL. [0060] The above results show NASH synptom due to oxidative
stress appears. [0061] Bi ochem cal neasurenent tests were performed for
group 2 adm nistered with 29 / Kg (body weight) (CDHF + OS + 2g /Kg of
Exanple 1), for obtaining the following results regarding variations in

bi ochem cal properties before and after adm nistration of 2g/Kg (body

wei ght) of Exanple 1. [0062] AST value (units /m) in plasm was found to
rise to 10056]26fteuythe f admingrationuthe [at® ovgreasacriinege fpumth@r\/afﬂpﬁ Ph pl asma

was fo“”%lé&éﬁléﬁl \t/é’rla]tﬁ‘)n i BIH()G of &, ?QOSJé/rédudtiQ@@%]rlaTbﬁ Alpuaivepsul ts

dernonst r at npt t db
o e aasngria A DD bl BY e LgyS £o Rtayive M FBh it

Exanpl edlreéJultsi Pe pr esent i nvention. [0065] Bi ochem cal rreasur enent tests
g T kg IR B SRSIETTR! PSSR 1S P N Fedel (OMRodr by
\éa/r |Kat |( grwlrmlnlsmredhamhl thé qmmdpsplrulm breidoict (@R Faft @lS),aﬂm obtaining it of
was. Foundoyeuli dabailegat B & brion 215 Blocisfitdt HBp bl S0t St Bt TN
/m) in [ﬂdmlﬁﬁtraél@nfound to ri se to 10 2 1UL from7 3 1UL.
[0058] AST value (units /ml) in plasma was found to rise to 140 = 7 IU/L from 23
+ 2 IU/L.
[0059] ALT value (units /ml) in plasma was found to rise to 16 + 2 [U/L from 7 £ 2
U/L.
[0060] The above results show NASH symptom due to oxidative stress appears.
[0061] Biochemical measurement tests were performed for group 2 administered
with 2g / Kg (body weight) (CDHF + OS + 2g /Kg of Example 1), for obtaining the
following results regarding variations in biochemical properties before and after
administration of 2g/Kg (body weight) of Example 1.
[0062] AST value (units /ml) in plasma was found to rise to 100 + 20 |U/L from 25
+ 2 IU/L.
[0063] ALT value (units /ml) in plasma was found to rise to 14 + 3 IU/L from 8 + 2
IU/L.
[0064] The above results demonstrate that NASH symptom due to oxidative
stress is alleviated by administration of 2g/Kg (body weight) of the oral dosage
composition in Example 1 of the present invention.
[0065] Biochemical measurement tests are conducted for group 3 administered
with 6g/Kg (body weight) (CDHF + OS + 6g /Kg of Example 1), for obtaining the
following results regarding variations in biochemical properties before and after
administration of 6g/Kg (body weight) of Example 1.
[0066] AST value (units /ml) in plasma was found to rise to 35 £ 5 IU/L from 21 +
3 IU/L.
[0067] ALT value (units /ml) in plasma was found to rise to 10 =2 |U/L from 7 £ 3
U/L.
[0068] The above results demonstrate that NASH symptom due to oxidative
stress is alleviated by administration of 6 g/Kg (body weight) of the oral dosage
composition in Example 1 of the present invention.
[0069] Hematoxylin-eosin stain was employed to color macrovesicular steatosis

12



[ 0068] The above results denonstrate that NASH synptom due to oxidative
stress is alleviated by adm nistration of 6 g/Kg (body weight) of the oral
dosage conposition in Exanple 1 of the present invention. [0069]

Hemat oxyl i n-eosin stain was enployed to col or nacrovesi cular steatosis in
conventional way for confirmation of the pathological variation in |iver
tissue, gi v: ng the followng results regarding the accunul ati on of
macrovesi cul ar steatosis,. [0070] . Goup 1 F + OS). proved to.suffer from
advanced IfgePyRRtinaliMay for eantienatioaf ﬁ"@b@étggggéﬂa' d?é%ﬁ?%ﬂﬁ g\feq YSPER: cel | s.
[0071] Gy 2tHeCibfowingSresude/ Kepartingx ame| gcclimmaore doft enaardiedicdlaom
noder at e nacrovesi cul ar steatosis and noderate disarray of liver cells.

[0072] GSKAO8S(CDHF + OS + 6g /Kg of Exanple 1) proved to suffer from
| ess- adv§ooere GruupotgODHF av OS)qaroved do auffes Ifioghtaddaseed ayacbvésiodar cel | s.

[iver 11 SROaN i Sty R AR R s 0, oo g i th NaSHare o
al | evi at ¢00BH @mﬁmiZS(GBi/'liFoﬁ o6 thagkerpb&ixamlei h psayepl o suffele &Y ng on
::f)isl go”C‘?ﬁé%&ht&ﬁac[&%@ﬂuI&ﬁs?é@%sfs@rﬁﬁﬁm%@%ra%%ﬁéhr%%ﬂ%'r@MW&' to color
gen fibril in conventional way for confirmation of e pat hol ogi cal

vari at i o092l Giup 8 (g bié\snb élghé’gg cﬂ%%’@ﬁrﬁ@er &Br‘?‘éeci E‘béﬁg?'h O85! | agen
fibril. less-advanced macrovesicular steatosis and slight disarray of liver cells.

[0073] The above results demonstrate that the macrovesicular steatosis in liver

tissue and disarray of liver cells developing with NASH are alleviated by

administration of the composition in Example 1, depending on its concentration.

[0074] Masson trichrome stain was employed to color collagen fibril in

conventional way for confirmation of the pathological variation in liver tissue,

giving the following results regarding collagen fibril.

[0075] Group 1 (CDHF + OS) proved to suffer from bridging between portal

region and central vein region, and pseudolobule formation (F3 ~ F4).

[0076] Group 2 (CDHF + OS + 2g/kg of Example 1) proved to suffer from slight

bridging between portal region and central vein region.

[0077] Group 3 (CDHF + OS + 6g/kg of Example 1) proved to suffer from fibrosis

in portal region and in the vicinity of central vein, without bridging.

[0078] The above results demonstrate that the bridging and fibrosis developing

with NASH are alleviated by administration of the composition in Example 1,

depending on its concentration.

[0079] Berlin blue stain was employed to detect iron ions in conventional way for

confirmation of the pathological variation in liver tissue, giving the following

results regarding coloring due to iron precipitation.

[0080] Group 1 (CDHF + OS) proved to suffer from substantial iron precipitation

between portal region and central vein region.

[0081] Group 2 (CDHF + OS + 2g/kg of Example 1) proved to suffer from slight

iron precipitation between portal region and central vein region.

[0082] Group 3 (CDHF + OS + 6g/kg of Example 1) proved to hardly suffer from

iron precipitation.

[0083] The above results demonstrate that the iron precipitation in liver tissue

developing with NASH are alleviated by administration of the composition in the

present invention, depending on its concentration.
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[0075] Group 1 (CDHF + OS) proved to suffer from bridging between portal
region and central vein region, and pseudol obule formation (F3 - F4).
[0076] Goup 2 (CDHF + OGS + 2g/ kg of Exanple 1) proved to suffer from
slight bridging between portal region and central vein region. [0077] G oup
3 (CDHF + OS + 69g/kg of Exanple 1) proved to suffer fromfibrosis in portal
region and in the vicinity of central vein, w thout bridging. [0078] The
above results denonstrate that the bridging and fibrosis developing with
SIASH g_r e [a084Vitas abovey restits nisity BASEhmwidel Bainealasosfit dre driedeairpliea 1,
ependi n S (£ ent.rat.i 0 15 [ dto
detect | g)cgﬁgﬁj%(%sefﬁﬁ#&oﬁkgﬂli %%?t[\%aﬁgétﬁoé I;:ﬁ’é&ﬁ‘#ﬁ,ﬁ?ﬁﬁg{ﬁe}("ﬁﬁt Elit Agr{%gi cal
vari at i orstyle-related disegse®, giving the follow ng results regarding coloring

due to iF@?uPPF‘é‘sisFBr{ 8498 of [i098RitoBhendisl pkSdEd fréStadic sy et thesuéd er from
substanti a on precipitation between portal region and central vein
region. [@@@pr@@éagé cemﬂ%ltmn@@the ?&%@tﬂﬂfveﬁiaaﬁ e 1) proved to suffer
from sli giHe folewinYy &St Wend iperfolabudencofirationefi effectinenesnof tile ol n

regi on. %%%é% cﬁgng&gsﬁﬁ %’Eﬁﬁ@%@n? inQ/%/nlt(lgn,oifn mgpéfesuj&pré’gs‘?&’?%f LRnpardly

suffer f
oxygen and free radical generation resulting from energy metabolism in the liver

mitochondria of NASH pathological animal model.

[0085] The following experiments were performed for rats in groups 1, 2 and 3.
NASH pathological model was prepared in accordance with the above
Takayama’s method (see non-patent reference 1).

[0086] Mitochondria fractions were obtained from rats in groups 1, 2 and 3.
(See Egashira T. et al: Toxicology Letter, 117, 115-119 (2000)) That is, the liver
sample was obtained by perfusing the liver with 1.15 % potassium chioride
solution (containing 5 mM benzamizine) through an inferior vena cava. The liver
tissue 1g was added to a tris hydrochloric acid buffer solution (pH 7.4, containing
0.25 M sucrose and 0.1 M potassium chloride), and then homogenized. Next,
the resultant solution was subjected to centrifugal separation at 3000 x g for 10
minutes at 4 °C to obtain a supernatant liquid. Subsequently, the obtained
supernatant liquid was subjected to centrifugal separation at 9000 x g for 20
minutes at 4 °C, so as to obtain a precipitation product. The precipitation product
was centrifugally washed with tris hydrochloric acid buffer solution (pH 7.4,
containing 0.25 M sucrose and 0.1 M potassium chloride) two times, giving
mitochondria fractions.

[0087] Subsequently, mitochondria produced-reactive oxygen and free radical
species in each group were trapped by a spin-trapping agent, DMPO, to obtain
DMPO spin adduct in the following way (see, Yudong Wang et al: Free Radical
Biology and Medicine, 36(11),1434 -1443 (2004)). The DMPO spin adduct was
detected by ESR spectroscopy. DMPO, mitochondria and NADH were
ice-cooled in advance. Other substances were warmed at 37°C in advance.
The assay solution was prepared by adding 35 pl of mitochondria emulsion
(containing 0.5 mg of protein), 920 mM of DMPO, 0.1 % dodecyimaltoside, 10
mM of potassium L-glutaminate, 10 mM of L(-)-sodium malate, 200 mM of
disodium succinate and 100 uM of NADH to a buffer solution (pH 7.4) containing
5 mM of trisaminomethane, 0.25 mM of sucrose and 0.1 mM of potassium
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[0083] The above results denonstrate that the iron precipitation in |iver
ti ssue devel oping with NASH are alleviated by admnistration of the
conposition in the present invention, depending on its concentration.

[ 0084] The above results using NASH nodel aninmals confirmthe dried
spirulina products efficacy for anti-oxidative treatnent agai nst NASH, one
of typical life style-related diseases. < Suppression effects of |iver

m t ochondr i acgoduced free radicals with the use of the oral dosage

conposi t ichipride. fThenpifes eraultant splution wastieubaledoli #f <8t § Wi}gpf or ned
for conf |Jn@g}chﬁ%@f3|:@me%%mé/rﬁgﬁtss of the oral dosage conposition in the

e e ehs kP B 5530 b SEo BRI 7
g‘ t g(r?hondlr is-Ay@fochivPid ad b@l‘f@gls@lah?ﬂl(lplﬁm 4 neatehinir0035] M Ewerdse amnngl

X I e er a )
model  vad) peRarul ERRLEED ati b imelletioodss il Shane Rt hBY Meo” °*

non- pat enindeejaing SR ahalysi8086] M tochondria fracti ons were obtained from

1955110 ?g(g%%) }-r]“‘nl'hatnm 1:"Itfrhe I vﬁg@éh| rV?ae ad%dat'o thEOEISF{D'n%’é’sdf@ﬁqbﬁf -

115-119 er sa tal ne erf u5|ng t he
liver wi tSIan’ﬂplfi50%t|96tf9§Eﬁﬁrﬁl@wtmﬁcﬁ’él%@wﬁ“ﬁﬂﬂﬂ%é’ﬁm%ﬂﬁ’@ '5 Epi@mp

Pgnga{‘m ?@dﬁéxérﬁfr@é@%r%aldﬁn@h'&fﬁ}s"@l‘gl@afyﬁbﬁredﬂt@n 4 ia¢Bve blxﬁ ahd ff@;‘@é K‘/Idded
S ni 0
sucrose éﬁ@l‘cé'rsl(%g A& Erl‘ﬂdHP?@éi)ue%Q Btslg?éﬁiuerh n@&@&%"édd I @3&'0 M he

rlgsu! ta{lﬁn Sér:mildimam:oaunhj astirgnsity adnE S Rf sigedtrse pafr BMRO sptin 3@Blick g f or
m nutes a r i b tl

obt ai nea (U euke PREBNGaGLTrEE RBAL foos, YiyaroPERY L MpahdS | o500
x g for 2oumalwfeBhatmacangyo8as26-238t A1 1). @@%Q'@ﬁ&”ai the psesrnee: of The
preci pi t‘?ﬁl’td?:’?\oﬂﬁlﬂgﬁ?édm Qﬁ%réiyﬁ';‘éﬂ'a{rﬁd N@é?ﬁbﬁcélkt( [%Sg\ﬁa@&i&ﬁfﬁﬁ@o% yc acid

buf f | ut
chl or | dopbeap b vaialons TN iRP RSPy sackigra, Dligtsh A SMBERCR Ty

m toc hon‘ﬂfdp?u’@ Qelwéedx gé?ﬁbh@lefré@(VétﬁcEHIQr(RdS)ewlth anie aypisgplegvaiicisnaredch

group wer, ﬁg oQélfﬁa‘ a&p%g%glent HE;O%Q/{PPXYE‘S 7’&&2%& %H%/ESS%POI ogy

adduct rf\'“?rﬁéf
and |\/de @bhﬁtlon&ﬁa(niémmMISAS%—llpdt&o(m)T)ltocﬂmedEWPme mbﬁalaelfdltsotutmasml@t ected

by ESR . .
aévance.s%ggh‘ér?gigjg%\gan es° @(}tto%\%gﬁgeﬁ 'té‘rrﬁ%g;&% véﬁé%lgﬁﬁgﬂgggl / Lol uti on
was prep&SRl dpectiddiCPS0pVMo), tor tevaliaiioni af éﬁlﬂﬁfk‘?&ﬁy elceastusing agtive 5 ng of

Er 8]‘ 5It gin n(zg@n %9%%&1@ éci &%ﬂ@ﬁlﬁk&pbh@g&gg@dué%@w ﬁ@t%cﬁlswm

L ok nplat sy sievalglh e Hg O

trisam n@@@*e@@ﬁﬁhg the Zohdbmtatiorc oD fs adehgdsitionvbbbxpeibls 4i causing 50%
reduction of the relative ESR signal intensity. The ESR apparatus was
operated for ESR measurement in the same way as in “the effectiveness of the
oral dosage composition of the present invention against NASH” described
above.
[0090] The following results were obtained as to the relative signal intensity of
ESR spectra arising from the presence of liver mitochondria-produced ROS. The
relative signal intensity was determined to be 1.0 = 0.1 in group 1 (CDHF + OS),
0.8 £ 0.1 in group 2 (CDHF + OS + 2g/Kg of Example 1), and 0.6 £ 0.1 in group 3
(CDHF + OS + 6g/Kg of Example 1), increasing from 0.5 + 0.1 obtained prior to
an addition of oxidative stress. The result shows that the amount of liver
mitochondria produced-ROS increasing with NASH development is reduced by
administration of the composition in Example 1, depending on its concentration.
[0091] The above results demonstrate that the oral dosage composition in the
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chloride. Then, the resultant solution was incubated at 37 C for 5 m nutes,
for undergoi ng ESR neasurenent. [0088] The mtochondria fraction in each
group was suspended with 0.03 Mtris-hydrochloric acid buffer solution (pH
7.4, containing 0.25 Msucrose and 0.1 M potassiumchloride), and then

i mredi ately preserved at -80 C prior to undergoing ESR anal ysis. [0089] The
conposition in Exanple 1 was added to the ESR neasurenent sanple sol ution
for ESR spectroscopic analysis. The conposition in Exanple 1 was exam ned
for eval paesent imventien efrfabdes yto osupprdseiang degulate db@gr@ﬁlw@hogefr}eéémradu cal s

(RGS)  whi ch a8 fFHn‘?déffe‘?ﬁy QH@tabenﬁfndéfSWé#%:teéhdﬂdr&CBpm:(sralpétH@l@tgm@n, in
terns of varration in a I ntensit ectrumo i n adduct
el dp Therrogpiby

t r appi ng adnplemogel gereraiade f theeos, @Péﬁge @§€E’°§§l@&y'& Ve hnese
Jour nal qirofétﬁrmb@gm gt8verding, 28RVMYL) And Spedid iMABHY whdre qragence of
m t ochondr rod 3 gctlve oxygen and free radicals (ROS) was confirmed
by obser BMSns in intensities of ESR spectra of DMPO and
DNPC)Critrapplng active oxygen and free radicals (ROS) with their typical
g-val ues and fine structure paraneters. The dried spirulina product was
added to the assay solution containing NASH pat hol ogi cal m tochondria. The
obt ai ned sol uti on was exam ned usi ng ESR spectroscopy in terns of variation
inrelative intensity of ESR spectra (DVWPO- OH M1), for evaluation of its

ef fi cacy of reducing active oxygen and free radical species which are
generated due to energy netabolism of NASH pat hol ogi cal nodel. The efficacy
was evaluated in terns of 1C50 (pg/ M) representing the concentration of
this conposition of exanple 1 causing 50% reduction of the relative ESR
signal intensity. The ESR apparatus was operated for ESR neasurenment in the
same way as in "the effectiveness of the oral dosage conposition of the
present invention agai nst NASH' descri bed above. [0090] The foll ow ng
results were obtained as to the relative signal intensity of ESR spectra
arising fromthe presence of liver mtochondria-produced ROS. The relative
signal intensity was determned to be 1.0 0.1 in group 1 (CDHF + OS), 0.8
0.1 in group 2 (CDHF + OS + 29/ Kg of Exanple 1), and 0.6 0.1 in group 3
(CDHF + OS + 69/ Kg of Exanple 1), increasing fromO0.5 - 0.1 obtained prior
to an addition of oxidative stress. The result shows that the amount of
|iver mtochondria produced-ROS increasing with NASH devel opnent is reduced
by adm nistration of the conposition in Exanple 1, depending on its
concentration. [0091] The above results denonstrate that the oral dosage
conposition in the present invention enables to suppress and regulate the
radi cal generation resulting fromenergy netabolismof |iver mtochondria
of NASH pat hol ogi cal ani mal nodel. Therefore, the oral dosage conposition
in the present invention proved effective in preventing, alleviating, and
curing NASH when orally adm nistered to patients.
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CLAIMS 1. An oral dosage conposition for prevention or treatnent of
hepatic i nflammation, conprising spirulina as an effective ingredient. 2.
The oral dosage conposition as set forth in claiml1l, wherein said hepatic

i nfl anmmation is non-al coholic steatohepatitis. 3. The oral dosage
conposition as set forth in claiml or 2, conprising 0.1 % or nore by
weight of a dried spirulina. 4. The oral dosage conposition as set forth
in any one of clains 1 to 3, having a hydroxyl radical scavenging activity
with 1 C0 value ranging from 3000 pg/m to 100 pg/m determ ned by el ectron
spi n resonance spectroscopy - spin g[apRgng net hod.

1. An oral dosage composition for prevention or treatment of hepatic
inflammation, comprising spirulina as an effective ingredient.

2. The oral dosage composition as set forth in claim 1, wherein said hepatic
inflammation is non-alcoholic steatohepatitis.

3. The oral dosage composition as set forth in claim 1 or 2, comprising 0.1 % or
more by weight of a dried spirulina.

4. The oral dosage composition as set forth in any one of claims 1 to 3, having
a hydroxyl radical scavenging activity with ICso value ranging from 3000 pg/ml to
100 pg/ml determined by electron spin resonance spectroscopy — spin trapping
method.
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