DESCRI PTI ON ORAL DOSAGE COWVPCSI 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]
Fatty liver can be acconpanied by hepatic inflamuation to cause |iver
cirrhosis. Even non-al cohol drinkers can suffer froma synptom anal ogous to
an al coholic steatohepatitis. The synptomis referred to as a nonal coholic

steatohepatitis (NASH), and has apEgmRiedi@N ention as a new life-style
rel ated di sease as well as high blood pressure, diabetes, hyperlipem a.
[0003] Wth increase in the nunbers of obese people and patients suffering
fromlife-style related di QRAEDOSAGECOMPOSITIONO western-style diets
such as lipid-rich diets, and lack of physical activity, the nunmbers of
fatty liver patient and NASH patient presumably increase. Hence, it is
necessar yTECHNCALIpIEMI nedi ci nes for NASH treat nent, suppressants for

suppr essi it k of
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and preve@ft PrRyeNien ard dresimant . Of[ bepatjc Wdf?éﬂmﬂﬂgpﬁl%‘cﬂl agnaaraicakolic

i denti fi cabhmePhtitd QEERIS AdfedBd tdaS'RPEHY! ogi cal characters of hunman

part i 2l ACKHROLEAR. I N af bl ood bei ng kept at a Low fevel . for

eval uat i J0002] Eakyndiwer tandie acabmpanied by hepatic inflammation to cause liver
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 biood. 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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[ 0005] Non-patent reference 1 (Takayama F. et al: J. Pharmacol ogi cal Sci.,
100 (1), pp.164 (2006).) describes in detail a relationship between the
NASH pat hol ogi cal ani mal nodel and an oxidative stress. In this reference,
t he NASH pat hol ogi cal rat nodel pronotes hydroxide radical production at
its liver mtochondria, suggesting that it is possible to prevent,
alleviate, and cure NASH by pronpting hydroxyl radical scavenging activity
at its liver mtochondria. [0006] Generally, active oxygen species (ROS) is
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Institute of Nutrition abstract, 21,63-70 (1990).). The dried splrullna product can
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 unexam ned patent
application publication No. 1995-289201). Phycocyanin extracted fromthe
dried spirulina product can be avail able as a food pignent, as proposed in
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oral dosﬁﬂﬁarﬁ%@ﬁ'shbﬁ%sﬁ?ﬁ\gplr evention and treatnent of hepatic

I nflammati on such _as NASH. [0015] Inventors of the present invention have

i nt ensi ve! §C§{Q§IV8§ ©5 SRV I@Dove probl ens, and acconplished the
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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] The oral dosage composition in accordance with the present invention is
characterized in that it is utilized for at least one of prevention and treatment of
NASH, and comprises spirulina as an effective ingredient.
[0017]
[0018] The oral dosage composition in accordance with the present invention is
characterized in that it comprises 0.1 % or more by weight of dried spirulina
powder. '
[0019] In the present invention, the oral dosage composition has preferably a
hydroxyl radical scavenging activity with 1Csq value ranging from 3000 ug/ml to 100
ug/ml determined by an electron spin resonance spectroscopy — spin-trapping

method.



[ 0016] The oral dosage conposition in accordance with the present invention
Is characterized in that it is utilized for at |east one of prevention and
treatment of NASH, and conprises spirulina as an effective ingredient.
[0017] [0018] The oral dosage conposition in accordance with the present

i nvention is characterized in that it conprises 0.1 %or nore by wei ght of
dried spirulina powder. [0019] In the present invention, the oral dosage
conposition has preferably a hydroxyl radical scavenging activity with |1 C50
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t he radi qf}é &Fg\égrl%“?g activity of spirulina powder, when orally ingested

by patlen 22] The oral dosage conposition including 0.1 % or
nore by W@ of dried spirulina powler enables it to facilitate the
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NASH spirulina powder enables it to facilitate the prevention, alleviation and treatment of
the hepatic inflammation such as NASH.
[0023] The oral dosage composition having a hydroxyl radical scavenging activity
with 1Cso value ranging from 3000 pg/ml to 100 pg/ml determined by an electron
spin resonance spectroscopy — spin-trapping method 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 nordstedtii, 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



[ 0023] The oral dosage conposition having a hydroxyl radical scavenging
activity with IC50 value ranging from 3000 pg/m to 100 pg/m determ ned by
an el ectron spin resonance spectroscopy - spin-trapping nethod enables it
to facilitate the prevention, alleviation, and treatnent of the hepatic

i nfl anmati on such as NASH nmai nly due to the radical -scavenging activity of
spirulina powder. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0024]
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sanpl e solution. The hydroxyl radical-scavenging activity of this oral
dosage conposition is evaluated relative to that of Trol ox. The above
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determ ned by ESR neasurenent, for being safely utilized as a
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radi cal - scavengi ng acti sanpl & %t e oral dosage conp05|t|on made
of dri edselitipn] flﬁg)) mqaﬁttl@ﬁfoﬁs 8078; dinaricoasiastiuOvl] Sge: SWerroliBie. P18 ng t he

Za[fe aCt Hﬁh&ﬂéhﬁﬁbﬁ)lmjib-%@?ﬂéhrﬂng |§bldtl@5nsoﬂﬁ?ﬁr?h?1m@§t, fori CYIFMPOsserithming obt ai n
ata w 0 i Vi gh, guant i tativi m ni 2|n rrors
dependen?ogﬁgﬁsﬁu&iﬁéaﬁ’%‘f’@y gﬁe@g{/} Eﬁgn‘? vajgtion, rﬁéﬁmﬁf’y' %ﬁg qike.

[ 0033] Ascldthaerinteaditplsivihe BHER mpesta |dﬁvBNm©mméyFME’® aatplm eedct o

provide age conposition containing highly radical -scavengi ng
active drﬁga%ggap&%? Ya powder as an effective ingredient for effective

prevent i [324lh ke gresentaindentierattheydsoxagsioahseaanging agtvihpktha ed to
pati entssample (the oral dosage composition) is determined in terms of I1C5 value

(ug/ml, final concentration) representing a concentration of the oral dosage
composition causing 50% reduction in ESR spectral intensity compared to that of
a control solution without containing this composition. Besides, the hydroxyl
radical-scavenging activity of Trolox
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EXAMPLE [ 0034] Hereafter, explanations are specifically given as to the
present invention with reference to Exanple. The follow ng Exanple is

i ntended only to give exanples of the present invention. The present
invention is not limted to the follow ng Exanple in any sense. [0035]
<Measur enent of hydroxyl radical scavenging activity for the oral dosage
conposition in the present invention (Exanple 1) and Trolox > The oral
dosage conposition in the present invention was prepared as Exanple 1. The

Coat ene SR8 ERMREY.S bRl eI o 2eAbAHC SRIJ e B! b

cont ent scavengl n%E ree feactive oxygen
speci es wAldrichdec) Qajalls? oteh@"rmnedm tﬁfrf§p®fri @KQiHQNE@’WIEfBF@' conggntratiedppi ng

met hod f Or;eé)tr%%{zﬁfng a %ﬁé&ﬁt{%gmoeﬁ IR cbusﬁgamﬂ/ ereauer@w eBR RpkBgapbove.

way. X-ba ar at us avai | fromJ &O{ was e | oyed
as a radi @é@n%tc@mnasﬂdé%mtaf @sCOFﬁWéIS@'ﬁ'HPBﬁ‘éWOW Pﬂnté'r&‘%lf PXni § ’peed
ﬁweﬁpl ng llht@l h Gﬁjk?l |raai’cal §éa3\)’ér@ﬂr§ GativiRe ssfated drac d)osfagé mpuemm&nts \tM Ej ht

i sen5| i Vi esi. was, connected to
oW R Re ey Bines AT o R Vel Wi aponett to 20 LRI g SARE
Resear ch dm:tmt)/ CPhVEIQ Tasloznis! ayibzbchsa aefyrence rrapieiriag tyeavaluplos7f The
ESR t f ol t
setti ns: MARAA TabESRseRentid ablty & haBRbIERAE! SraBoBags CRRMBRRIR
sol uti on madesi cBledleplrﬂhnfer)mn GrPPof eoehaimisahgayivalant of : TralorgiNindotheof
magnet i ¢ 44k GetiityP49 thib 'sakigie, Cmﬁsameasgrememeﬁ s W@@tblé {0 "Bhtafgatd Nut e

f DVPO- | ut f t t
Sl ULt o R OBEREYYY 8ng. high GHASTEAMAY Ha i GRIN ATaI SRAETHER? PP
gege][ at CESBfada&(PﬁuspmleaadrhméntQNaﬁ@eTﬁOpapiynaadmlne:tlket .rappi ng ?ct i ve oxygen

ree c xygen
o 1722 %Ak BRHET bt AETEkSers R RRFS SRR USR8
i nt ensi t itee aral theagSRos@sitiamToftairtieg dyghly dﬁdl@@bSC@aﬁ@@Qaa@tW\ﬁ% edon
netal ﬁﬁé cﬁwﬁ%dé ﬂceffé{ﬁ?vesnﬁél‘edléﬁ ﬁ)rrcﬁfe%h?é‘%ﬁefecfﬁlﬁ HiRViatioh 1S

IS eé

possi bI e o pre erm ne an I ntensity of DMPO spin adduct

(or CYPMBOX tﬁ?@f"lﬁﬂ@@i a\mwaélwmn@%reeﬁoaﬁaemsee radi cal species,

relative EXJAM@@E of M, for preC| se determ nat | on of the concentrations of
ggts l:\rllebgig(gigzﬂ rea Ee?eexrp ana lons rgcspeescmcany given gsn ;flo ¥he presen?pecenftl'o(r:wal 'y
with reference to Example. The following Example is intended only to give
examples of the present invention. 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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[0038] In preparation of ESR sanple solution, 100 pMferrous sulfate, 100
pM di et hyl enetri am nepent a-acetic acid (DETAPAC), 5 nM CYPMPO, the
conposition of Exanple 1 or Trolox with various concentrations, and 100 pM
hydr ogen peroxi de were added into 200 nL phosphoric acid buffer (pH 7.8)
which was significantly supplied with nitrogen gas. In preparation of the
sanpl e, the above substances except hydrogen peroxide were m xed with each
ot her in advance, and then hydrogen peroxi de was supplied to the resultant

sol uti on, E SOl OsHEAR AGeBpdTanyL bAthaghetd RUAN J306 00 HRaRTT 4or

bet ween hydro en ero de and"iron”jion, iﬁ’ nt was. |n|t| ted by
sweepi ng 'F'@gosQi%@ﬂTph@@é Dttt 19 ”ih (fﬁroé @95638@%'”%5%& 88, so as
Lodkeepl C%%Idbmﬂbntd_irfﬁmbgﬁéﬁé eiald 'GTBZP %Tgmar@dns{mta ODYCBdeteﬁweengg@puo nt of
ydroxyl radica e_gen [ OX cal was in
the ESR sl eM¥HfiEt i 5‘% ﬁ@gﬁ# téurg 3@8“‘8’? &‘YPI\;I[%B?-ZI(]-&I Q\ﬁ%g ves an
ei ght - | i n@YBSPGeitaining thromput rpmiueral 8@0mn\éht'|l'h9| ohtaimed hESBSR
sanple s t e it Ot
Y. Or iy R FOR S8fietdhioht BTDRPCE JoF By o CTPNIROCERIN o en
peak in fadofudt Ur@meg a@tgaeetob(ygw eand ifree H@d'G&PWP@CQSI ISR $gERIeuhfEnd a

Pl e ; | fles! ESR tResampmB wHze
PEPL, 1SRRI Lr AN Db e ke syt "

h |
cont ai ni riéeteRBINedRAsSd: 9 aiIgHAl EBE%'?\%’?'%S 'P %B{I %@C&\%‘E" 8@[% gr’?rﬁ‘g%&é%?‘?h
VE)?S peft t1$’|nb6_1%}trifuﬁ)§|t|@'\ el g)ln gﬁfe@tamﬁsmépwmrmuseftg anEeren‘terqmm ESBn of I
anple 1.or_Trol ox [.O e ora
dosgge cosr‘r% i R0 ?ﬁ’lb'gj%ﬁ% %Séyﬁgierﬁhﬁgﬁ%ﬁ%%%a{]&t%@é%6fv%MF£§ SEE‘ in the
rel ative adﬁuehs(loryC‘dPME’KDI\EﬂIO&KiMctESFanImaaCtWBt akygan fand fiee FBfcalanl e
sol uti on fe piagyd ﬂ?tifa?@?w tfhpgré?:flsézaé‘t@ﬂhﬁajﬂon deﬂé"%bna-&%réchﬂ{soéffy !

radi cal - scavengi hg act conposition ? dékler m ned
to be 96RGEYENPXYIEN ANtk ffﬁe tradicabripesigsat {88 BPR A& X?b?’rﬂ%s???‘aﬂc
exanpl e Jdésbhgealb@fﬂw concentration in the ESR sanple solution) causing 50%

ducti t | at t f CYPMP ESR | dt
that for ToGeBlBrRiearriNuet BRF Swableelfipesoyal durts Sutear ‘LM hgi g
aﬁtl Vi tly dt@thyl%&pﬂiﬁlﬁmbpeﬁt%@c&lrml adidol (D:El'EQBAGaa,I ebt Wy DYF?MP:C@ othet Ihe )
cheni ca e
oroved t SRR bt Bxalie “hor RS Y vbriobR oraons, MhdHoBiam £,
< Exanpl éydfoderogeraxidd vearat @ddﬂm@toh%o(litmle@ opPhalic dgichbyiier (RH: 7HY or al
dosage CQIMOs 'V\Hsoé? l'%lﬂ%éli\@l §uﬁp§ whﬁ‘\ﬁﬁFﬁ%é?ﬂgéﬂﬁWé@&aﬂoﬁW tida %aﬂﬁﬂ‘e dri ed

spirulina powd ase ara dr essi, n for pre aration

of the ofth¢ 3§6¥@@é‘b§@rﬁ‘ﬁ6§ﬁx%ﬂt 'l")‘fjrﬁﬁﬁﬂ';ﬂeéo’ﬂ Wﬁaredplxgﬂ th each N Yder i s
a_Spi 1 ul iqeRaReuiatd Mo hitogoh etk wa aapdioa toahe Gesultdrtdoldiron, so

The r esu Al SenBtale: Y ﬁ?lar#f?%eﬁﬁ&'@@efg%ﬁpﬁ R0, R, FOGRERR: ot
cont ent s paefoXid® Hid idorld%on.1IESPD medsﬁrememiywaellglhatet@hbyé@\l\@epmgam&gneﬂlﬁe
separ at extyps, d @ﬁﬁfeln&t%' g ddn bBFoRIE RASHARN, b A<D RIS cSiiaittne

conmposi tion 1n splr maqu asmtEu_ Exanpl e
2 was ni xeaction Hme cﬂﬁf@f@m@@r @re@lelt@mav@qiladmw Byqrexv fadicalpdB8uct s

contain baﬁ FHté&%yél%%ded’@alWépﬁédb cbvfmapemn tﬁélﬁaﬂfsamﬁle@o@zll%n 0. 1%
1. 0% and 0%?@ % @qv % E h e nood t[l A@% The rr oduct s of
Exanpl es ‘%fOJHH gysl eM% PRI PLEDHRE e'gﬂT'ngf ﬁeSp(ﬁ’: dngs and
separ at e Thgpeydiord sadigal condetitrition idrthe ESRi samplasaldion jvadgisdetoined edi bl e
by all eva t or.s re i ve a

. superior rh{?é t?fé”?t'%ﬁ E?égns@y O?monap% r}%gﬁ"’é’iﬁnﬁp% cro'f‘f%jaﬁé?)nnﬁ

ESR spectral |ntenS|ty between a peak in fourth lowest magnetic field in the
CYPMPO-OH ESR spectrum and a peak in second lowest magnetic field in

six-line Mn ESR spectrum. The relative intensity of CYPMPO-OH/Mn ESR signal

for the sample solution containing the composition of Example 1 or Trolox was
determined, with respect to that for a control solution not containing the
composition of Example 1 or Trolox. The hydroxyl radical-scavenging activity
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[ 0043] However, this evaluation revealed that the 0.01 wt A) product needs
to be consuned in high amunt for giving sufficient effectiveness agai nst
NASH, thereby showi ng the 0.01 wt % product is not suitable for practical
use in respect of functional evaluation. This evaluation reveal ed that the
oral dosage conposition needs to contain the dried spirulina with a content
of 0.1 w %or nore. [0044] <The effectiveness of the oral dosage

conposi tion of the present invention against NASH> The oral dosage

it f
gggpg;'t thﬁ‘% ?rkh*age?sgg%fﬁsm %ﬁ&ﬁ'nﬁ”E%ﬁl@qﬁwysSHéfeﬁ?ﬁ'uﬁéd WaSdrisobpgi cal

| oaded V\AVW'QﬂQndatthQ@'@E'Y%%QQWOf&lﬁéMFﬁ iﬁ%&é%ggﬁétﬂ% @t%ﬁ»%@ff?tr eafg
xdar Lo, oyt G ahiagon sopomon 8 emai a1 o 1 L
bi ocheni CE}O%%'[TF] thyg iacd\lgéoscgyepg@ ¥'It %&ggg&ﬁgé?pggoq@%nﬁ%gﬁ gf

t he |i ver waktdetdratingd o ba®é0paymbirtgimalof tee candemtration|af Yieis conysdion] 0045]

navi g a GEPONTDG 165 (g SoBbREiEh, i AE RSt g R AlodRit b 5"

(see non- festuetion oétlee eenletava._)nten@lty pf EYAINMPOoRHAMNt BB Ry signakeormpated to
chol i ne- dgfk ¢dqRE ct)ﬂﬂ*el §SHNHn. W@Ué@?ﬂn%éd Wﬂr@’(w&aﬂ@bl easdndiig ach\hq/ ) was
adm nistered to rats, | ree-f eedi for
i i ot FEPFOTRC!T 243 GaME| BlEE| SIUFEER B TBRES For Gt TREPH ng
pat hol ogi @@hval@df:‘bf Tro[l&@f)ﬁﬁico;fdﬁﬁ3@nthi@benmsm§ga)fﬂ:bcbnrpigﬁ1 p?jwepirtoma\@ne
Soi sakusrd STy AR R EaB GARERHIT, " "a t emper at ure. of 20C to
25C, wit HOQ46memammel of foads ¢mnhcd>mtghiungjt4tte&dr¢%d:‘6@lﬂ(|m6gmw@¢f ainng:awal 1 ght
off PM8: c@cggage 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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[ 0047] For preparation of NASH pat hol ogi cal nodel rats each | oaded with

oxi dative stress (0OS) under biol ogical hypoxic condition, sodiumnitrite in
physi ol ogi cal salt solution was intraperitoneally adm nistered to the fatty
liver rats at 30 ng / kg (body wei ght) per day for six weeks. During this
adm nistration, blood test in tail vein was perfornmed in two-week
intervals, for confirmation of normal devel opment of pathol ogical

condition. [0048] The oral dosage conposition in Exanple 1 of the present
inventi Onin‘(}‘@ t,&g QPBMS?NIWSH§WV ed to the fatty liver rats at 2 g/ kg (body
wei ght) er day for six we

per bod
free-f eedTh@ Orﬁhgf’é%ﬁ &Prﬂﬂf@'tm G{Tﬂ?ﬁ PF Sieé‘@BY%ﬁtlo(S‘nwef%raCE‘i}'Ql%%ﬁe‘ldoW of
ef fecti veNASH ololddieanasd pa magcapﬁmel tatenwhrcht b pissehion gy liven

oheer vat | Bre srob et EpxoaRyEsTar: FoSBibER whERisT hTolb SeRBihn mount s
of liver oideothevalunte umleoeffﬂoederam*.s crfethewgldosalge daraeositieh obithespresers

(RCS), anﬂv?ﬁﬁe}? EQQ?n%FNA\S% 'ﬁﬁé 8?albatleﬁ Wels ;5ér?oSrHF‘ed IE'\%%E@L‘ &@%&{@ﬁ.&;gns are

gl ve as tO erence to rou
(CDHF + Omriatipg in b&god)pf thea s eRDS- dgnm}p'eaqr@mﬂp of thexdjver angChgnaﬂaExarrm e
1) . B ghtap@patheRidh c&%ﬁaﬁ@rﬁ w?ﬁ\?é?t&%@ép (n =8). [0051] AST and ALT val ues

I t | ab f
Vakh ?»3?210@%@}1@@%‘?{ paaag Aol Fossyphared Tovd apkaf st S ated
active OXeymﬂhamdg farweightdf ¢80 gstper0eg, inROBprawToe with Fakaybma’strhettoal | owi ng

d 9 i hlorid | ut
(contai ni 5605 M HERpbnTeBRC Ribudioh MEpRiBhErdl (UG ek fafh & Plle
The sarrpIQifnbllhexCGﬁCtel‘ésf@edl (LS, e&!@dabbofr@m r@demat reast o@DG la’fdr)d\/\lﬁﬁ fer
sol ut on ddtinfstéred® 8 tfib Nl Fafe® iMRUETRUMAGr Jodr MeRKSASTHAEC ! | de)

and t hen om)genl zed he resu tion ) snfle ected to
cent ri f ugdmigesieries |t6n“'é@ %@OCQ”'@‘WQMS’YlOafFﬁ"n Pid's Wee ?'o BBINRIRING

super nat hdlbg wadmoaébsequent |y, the obtained super natant |iquid was
subj ect e%ﬂ ar ation or

25 1o optapde C‘?ﬁé IR FaRsHOR: & it hadls ChBE (e~ °°
centrif pgemgm 3295 heiyhti18B, avaikbhy troocNatsunze SelsdtkbalﬂcD@rO sad)utriden 40dd 7. 4,
contal n| ; ﬁ g%lﬁpgf Q%En'@:{jeqat%r& MRPEDS 3“@ C\ﬁl H)r | 9&?@6”@% ﬁ?/”@ Lﬂ‘ ving

m tochon I‘'ons hondri a radt ut ed

with 1ml“§ht darkscypjeltlighbiooAM 80 dlgbupﬁé?Msc-’e@Ql)tl on (pH 7. 4 cont al ni ng 0.25
M sucros¢o@dqie Boil FMeBQFa%%ﬁ' gmNAS A bQﬁ‘biogf@alamdclél Ghiidach RaRGewsal ution

havi ng a copcentrati o erns of tochondrl a .protein.
(00sa] Foraie: s 5P findieb hiplodae dristie Soncticr. SR9geh TS f Pec
radi cal loRsyidarRSat, solmbnqbésalrnmrbelntmaumamhmt@tedaoslmda tattyoln/e%atp/ was

gl Ut amat é't‘ énm%r/aﬁgt@oéﬁ'»ﬁet@% A VR ey eks RPBE LR Gor o
and 20 plbtnocIZteslt/lerAmHveml was geriomgd, inatveb- tMeeh Intafmiat eanfematipboroff i ve
v 1 TR ORe SHASURS Loy, o eoner 0 (9658
0048] The oral dosage composmon 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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[0054] Prior to the ESR neasurenent for the solution, ESR spectral

I ntensity of DMPO spin adduct (DMPO-OH) was determned relative to that of
Mh2+ in MO di sposed inside the cavity. Nanely, ESR spectral intensity of
DMPO spin adduct was determned in ternms of relative intensity with respect
to that of M2+ (DMPO-OH / M). [0055] The ESR spectral data was
statistically anal yzed by one-di nensi onal anal ysis of variance (ANOVA) and
subsequent Turkey's multiple- corrpari son test to be evaluated in terns of

‘mean Va'@%+%b@fﬂ@36fct>@rﬁ;9|é1 rﬁQ&i&a\K/én%Ourb&ﬂb\‘\@%htg&@u (PL), vas
0

| d , f |

32? e%laene@yoﬁa g%%n@@)‘iﬁﬁﬂ-rc yes 'r[ B]Iacg(ggaet?er\ﬁénﬁar‘ﬁ'% E?P%mmsevﬁ@ Tats
vve{e SaCf’defst V\l%(kot(bOEulémé(frl’otV@W&(ot leﬁLdoc:hednmam@dus«?és)atlon in bl ood of_thle
rats I,ve va 1LQn_a e r-m I ca
o T at ot oRREf e, Ny ¥RlAchohaha traluifer bille Phld TRt ek, Ftied SolBIsy

Bi Oﬁ h;arrP c&lOSbamneei&iactedeiatmev\i@ﬂlewm proeldrd. oTh@diMameSnperfmﬂd miitkt er ed

t e r n u i
w flnied p%?ééémrhagmahag S8biéhH ot Qﬁ»)s §%w%hg@%pg Snfdilgrowt ng

results re ardln variations in ro erties
adni ni st rigtaren vepg@@gp awtthen semplas T&e/sampPled 'Wé@ﬁﬁé‘ ebiorise to
flggnd7tlglértrf§ ﬁ?@ir%%hlo%c' adib- de;fré@@%]un%hT PHRIZUE domtdibm mansMr%@l%In\éﬁSh

om above res s show
e sy ¥ e umaehIgtTe a@f’ﬁéggzﬁoﬁm@%@@e@ By e RRfark SNt

measur ememis sebjcstote cpatrﬂ‘wgatmszfamncm atip00 adgi for gtOerrmuthas tat £§C/toKg

o1 o it abt SEEpEleh eyt s s Pk IR s, ang

foll owi ng res varra

after adrubjentecito @antsﬁugaj/se@a(ramyat/\@@@w()g & @anpw@s_ﬁt e , s0 as to

obtain a precipitation product. The precipitation product was centrlfugally
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.
Each mitochondria fraction 14.28 mg was diluted with 1ml of tris hydrochloric
acid buffer solution (pH 7.4, containing 0.25 M sucrose and 0.1 M potassium
chloride), so as to obtain a sample solution having a concentration of 500 ug / mi
in terms of mitochondria protein.

[0053] For determination of amounts of produced active oxygen and free radical
species (ROS), the obtained liver mitochondria solution 35 u/ was mixed with 25
u/ of a solution (containing 0.1% dodecyl maltoside, 5mM glutamate, 5mM
malate, and 200mM succinate), 20 p/ of 4.6M DMPO solution and 20 p/ of 2 mM
NADH solution 20 p/, and then incubated at 37°C for five minutes. The solution
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 Mn?* 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.
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[ 0062] AST value (units /ml) in plasma was found to rise to 100 20 IUL
from25 2 1U L. [0063] ALT value (units /ml) in plasnma was found to rise
to 14 3 IUL from8 2 1U L. [0064] The above results denonstrate that
NASH synpt om due to oxidative stress is alleviated by adm nistration of
29/ Kg (body wei ght) of the oral dosage conposition in Exanple 1 of the
present invention. [0065] Biochem cal neasurenent tests are conducted for

group 3 adnministered with 6g/Kg (body weight) (CDHF + OS5 + 6g /Kg of
Exarrﬁl e 1Ic|>oéecyrAﬂaé»t me*llslr)w?ihrs@raii@g,l QP?? Natg eedrbt §?d5rﬂ@_@b|§ilf6fg déa%/@pﬁs{tioﬁngf In

i ochemi ¢ roperties before a er,_a i strat.ion of . 0
wetgne) oPoelared varatigodaions ot e Bten HS oV Vo auRd e’ AlGha < o
ri se to 3mitoshdklitia bndmpatioloGicalidriation06 TivAt fissta sie abuoidive theljollowing asma
was found és%tltri se to 102 1U L from73 1U L. [0068] The above results
demonst r al € XRat  NASH synptom due to oxidative stress is alleviated by
adni ni st r {05a%h Bfocbeglioy) (Mesdyiremieghttpstst weaie pedbrmedaiey gsawosilt noh in
Exanpl e 1a8rfnir{i%\%réﬁ AP he BM@??P@@#%% 3@98&1ct"&‘f@ﬂ?x¥ |8y, 8% dbtSihfig s

enpl oyed to col or macrovesj cul ar s SI'S i .
following results regarding variations in biochemical properties before and after

administration.
[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

IU/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 IU/L from 25

+ 2 [U/L.
[0063] ALT value (units /ml) in plasma was found to rise to 14 £ 3 [U/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 [U/L from 21 +

3 IU/L.
[0067] ALT value (units /ml) in plasma was found to rise to 10 £2 IU/L from 7 + 3

IU/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
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I n conventional way for confirmation of the pathological variation in liver
tissue, giving the following results regarding the accunul ati on of
macrovesi cul ar steatosis,. [0070] Goup 1 (CDHF + OS) proved to suffer from
advanced macrovesicul ar steatosis and substantial disarray of liver cells.

[0071] G oup 2 (CDHF + OS + 2g/Kg of Exanple 1) proved to suffer from
noder at e nmacrovesi cul ar steatosis and noderate disarray of liver cells.
[0072] G oup 3 (CDHF + OS + 6g /Kg of Exanmple 1) proved to suffer from

| ess- advaﬁp&gw\)@?ﬁbﬁaﬁ\f/ég%taéorﬁirﬁ?att@ﬁ'o‘%‘ tﬁ@%a‘%ﬁcbl%'ba%éﬁdtf@%ﬂvér'tbé@ﬁece| |'s.

[0073] The above resu denonstrate that the nacraovesi cul ar steat SIS I n
liver tis9y&gaibe df%‘ﬁWﬁ"t&/ repults \egarding str@e\?@%ﬁ”ﬂﬂj'% 4 feasrpvgsieula
al I evi at egteliyognsim ni stration of the conposition in Exanple 1, depend| ng on

L OO o AR SR RIS Tt Pl e RS a0
vari at i onsteatdsis/and Bubstaetlalgilsanngy bhivefraellswi ng resul ts regardi ng col | agen
(el OB CRUER R, DOT) ARYSH ERQRH ) 080 S0 oo
F4). | oom]odesraiapsnacrpwwar sEatosz@ﬁng rmdmmrﬁnsarr@y Ppliveeerliso suffer from
slight brigdgbneBeh Ve eoDME LADS a0bgVKNEf EXBRIFE NebridveaXoOsuffer from
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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[0077] Group 3 (CDHF + OS + 6g/ kg of Exanple 1) proved to suffer from
fibrosis in portal region and in the vicinity of central vein, wthout
bridging. [0078] The above results denonstrate that the bridging and
fibrosis devel oping with NASH are alleviated by adm nistration of the
conposition in Exanple 1, depending on its concentration. [0079] Berlin
blue stain was enployed to detect iron ions in conventional way for
confirmation of the pathological variation in liver tissue, giving the

fol I ow nggag’gﬁ%%b%%%hgms aghngwstrHedépamﬁ@ws 86 PiHAd i€ spir ARRO]
Goup 1 rove from subst an i ron re01 ]atlon
bet ween p@fqdalc'fsr éﬁﬁcéﬁy serdapiexidative dreatmest @Half’ﬁb% HaPBg ZtVP ﬁi e s +
29/ kg of M@E)a)d,@éeg\é@d to suffer fromslight iron precipitati on between

Beamp ;i%' RevRESIoG atlem o L rarosst Ry rered e bl widsjue ©

Sbov?a resof tlh_% aiahmgea&cﬂnpmvom hethermspnblnvqamﬂlcm Pon in liver tissue
evel opl ng, Wt .Ni
b ﬂpe 'f eVHNﬁg éﬁgtrsg%%]g n;gé( i) on c,%‘i]\'ﬁhﬂhﬁéﬁ ] 'eﬂ‘@ct‘?&er?e@% SARBQLfion in

t he prese s concentrati
dosage composition in the present mventlon in terms of suppressmn of active

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 chloride
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 ul of mitochondria emulsion
(containing 0.5 mg of protein), 920 mM of DMPO, 0.1 % dodecylmaltoside, 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

14



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

m t ochondri a- produced free radicals with the use of the oral dosage
conposition in the present invention > The follow ng tests were perforned
for confirmati on of effectiveness of the oral dosage conposition in the
present invention, in terns of suppression of active oxygen and free

radical gangraL! ﬂieéh%@' (Rt IRMERCHAY HEIHIOU 1281871 T 1SS hiikiffes, for
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representing the concentration of this composition of example 1 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 + 0S),
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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[ 0088] The mtochondria fraction in each group was suspended with 0.03 M
tris-hydrochloric acid buffer solution (pH 7.4, containing 0.25 M sucrose
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 solution for ESR spectroscopic

anal ysis. The conposition in Exanple 1 was exam ned for evaluation of its
ef fi cacy of reducing active oxygen and free radicals (ROS) which are

d d t
P an s e EltSerd ifyeHuERy SRaoRs B PRRRARS Rl efiitome 'ra‘ébgr e eygen
and free ﬁé@ﬁ&ﬁlﬂ@ﬁbé”¢&k@9&ﬁ%@ﬁ$”ép dWerjﬁﬁéﬁﬁ@gngdﬁrﬁglFg%aaﬁa?ﬁﬁéblogy
85, 227- 233{ARddal: Tﬁ@%?bifé GRs loral ddeader 658 @@ltl@iﬁ Wth@@ﬁ%ﬁiﬁllﬁventlon

produced-acti ve en an ree radical S. CO ghsgervati on
of vari atP©Y&di ﬁ%? Wehdint P@é’%f'”@sﬁ”?ﬁ@i’f‘é IﬁUﬁ@gaW%ql\/g orr%ll pi ng
active oxygemisteeed toggattedds.cal s (ROS) with their typical g-values and fine
structure paraneters. The dried spirulina product was added to the assay
sol ution contai ni ng NASH pat hol ogi cal mtochondria. The obtained sol ution
was exam ned using ESR spectroscopy in terns of variation in relative
intensity of ESR spectra (DMPO-OH Wn), for evaluation of its efficacy of
reduci ng active oxygen and free radi cal species which are generated due to
ener gy metaboli sm of NASH pat hol ogi cal nodel. The efficacy was evaluated in
terms of 1050 (pg/m) representing the concentration of this conposition of
exanple 1 causing 50% reduction of the relative ESR signal intensity. The
ESR appar atus was operated for ESR neasurenent in the same way as in "the
ef fectiveness of the oral dosage conposition of the present invention

agai nst NASH' descri bed above. [0090] The followi ng results were obtained
as to the relative signal intensity of ESR spectra arising fromthe
presence of l|iver mtochondria-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 Exanple 1), and 0.6 0.1 in group 3 (CDHF + OS +
69/ Kg of Exanple 1), increasing from0.5 0.1 obtained prior to an addition
of oxidative stress. The result shows that the anobunt of l|iver mtochondria
produced- ROS i ncreasing with NASH devel opnent is reduced by adm nistration
of the conmposition in Exanple 1, depending on its concentration. [0091] The
above results denonstrate that the oral dosage conposition in the present

i nvention enables to suppress and regul ate the radical generation resulting
fromenergy netabolismof liver mtochondria of NASH pat hol ogi cal ani ma
nodel . Therefore, the oral dosage conposition in the present invention
proved effective in preventing, alleviating, and curing NASH when orally
adm nistered to patients. CLAIMS 1. An oral dosage comnposition for
prevention or treatment of nonal coholic steatohepatitis, conprising
spirulina as an effective ingredient.
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2. The oral dosage conposition as set forth in claim1l, conprising 0.1 % or
nore by weight of a dried spirulina. 3. The oral dosage conposition as set
forth in claiml or 2, having a hydroxyl radical scavenging activity with

| C50 val ue ranging from 3000 pg/mM to 100 pg/ M determ ned by el ectron spin
resonance spectroscopy - spin trapping method.

CLAIMS

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

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

3. The oral dosage composition as set forth in claim 1 or 2, having a hydroxyl
radical scavenging activity with 1Csg value ranging from 3000 pg/ml to 100 pg/ml
determined by electron spin resonance spectroscopy — spin trapping method.
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