DESCRIPTION TITLE OF THE INVENTION COMPOSITION FOR AMELIORATION OF
HYPOALBUMINEMIA Technical Field [Oon] The present invention relates to a composition for
ameliorating hypoalbuminemia, and particularly relates to a composition for ameliorating
hypoalbuminemia for preferred use in forms such as an infusion formulation, an oral formulation and a
food or drink. Background Art [0002] Conventionally, amino-acid preparations containing a
branched-chain amino acids have been widely used for the purpose of ameliorating hypoalbuminemia
and the like caused by a hepatic disease, ei¢z sHgh gpiggracid preparations for ameliorating
hypoalbuminemia containing a branched-chain amino acids are required to have an albumin
production promotive effect as an efficacy index and reductions of side effects as a safety index. Three
amino acids, valine, leucine and isol g%ing are b%%nchelg‘}chairigmno acids. For example, Livact
(registered trade mark) is an example o AniRo-acid- pFepa%ﬁ?ons containing all of these valine, leucine
and isoleucine as agtivedrgredisntserdzAsmidelg ysedN0083 Y poSuehvenmwentional amino-acid
preparations containing all of the three branched-chain amino acids have not yet satisfied requirement
of clinical practice for the hypoalbuminemia amelioration effect on a hepatic disease patient. In view of
the aforementioned efficacy, development of ey inegliciRy drug and food further ameliorating
hypoalbuminemia has been needed. [0004] Furthermore, conventional amino-acid preparations
containing &R @9 e three branched-chain amino acids may develop side effects such as nausea, a
feeling of fullness i%rée abxdé)éréer& diflrrheegtg%nsti%%tio&ggdc%rgingl dg:sggmf%rlt., a:\l_%dom' Oa} pain,
vomiting, inappetence and heartburn. These side effects are due to a hea\g/ protein foad ff'the body.
Therefore, anconi/entianal @ntngacitlipreparations centainipgetlacge amoyuntef prete may reduce
compliance. Specifically, also from the aforementioned safety point of view, it has been desired to

develop a Grug SRS Tor Sheliof&ting hFPGABGHHeE ha g RSB ‘8tikiand §85d

complianC§referred use in forms such as an infusion formulation, an

oral formulation and a food or drink.

Background Art
[0002]

Conventionally, amino-acid preparations containing a
branched-chain amino acids have been widely used for the
purpose of ameliorating hypoalbuminemia and the 1like
caused by a hepatic disease, etc. Such amino-acid
preparations for ameliorating hypoalbuminemia containing a
branched-chain amino acids are required to have an
albumin production promotive effect as an efficacy index
and reductions of side effects as a safety index. Three
amino acids, valine, leucine and isoleucine are branched-
chain amino acids. For example, Livact (registered trade
mark) is an example of amino-acid preparations containing
all of these wvaline, leucine and isoleucine as active
ingredients, and is widely used.

[0003]



[0005] Then, from the aforementioned efficacy and safety points of view, a technique has been
proposed in consideration of interactions such as an additive action, a synergistic action and an
antagonistic action between active ingredients such as valine, leucine and isoleucine in the above
amino-acid preparation. For example, Japanese Patent No. 3712539 discloses a composition
containing L-valine alone as an active ingredient, for improving or treating hypoalbuminemia
associated with deterioration in liver function. Such a composition is characterized by containing no
amino acids exce%t L-I\llaline as an activ%in redientaang said toahaé/g few sidgaggeas:{slland be able to
0

. U conve 1Nno-ac re r ons 111 .
e.g., improve a hepa%c disease, etc. ﬁ) 6 However theaboveconventionalamino-acid prgparatlon

and the campositfontdisclaseckis JapaneseBateht No. 3412539 £andet sufficiently exerean efficacy
that an amino-acid preparation js expected to have, particularly, an albumin production promotive

effect. In SREFROIFS a MG S&R S Hino-aRf prégaratGitetc. Rhdnb&fer & effetfSwhile

exerting aRigh auminpreductigneiametive effect has net yehbeenprdded. Prosay focument
Patent Document [0007] Patent Document 1: Japanese Patent No. 3712539 Summary of the Invention

Object to Be SWdd: by the Hventid®f0008F the aforementioned efficacy,

development of a new medicinal drug and food further
ameliorating hypoalbuminemia has been needed.
[0004]

Furthermore, conventional amino-acid preparations
containing all of the three branched-chain amino acids may
develop side effects such as nausea, a feeling of fullness
in the abdomen, diarrhea, constipation, abdominal
discomfort, abdominal pain, vomiting, inappetence and
heartburn. These side effects are due to a heavy protein
load in the body. Therefore, a conventional aminoc-acid
preparations containing a 1large amount of protein may
reduce compliance. Specifically, also from the
aforementioned safety point of view, it has been desired
to develop a drug and food for ameliorating
hypoalbuminemia having few side effects and good
compliance.

[0005]

Then, from the aforementioned efficacy and safety
points o©of view, a technique has been proposed in
consideration of interactions such as an additive action,
a synergistic action and an antagonistic action between
active ingredients such as valine, leucine and isoleucine
in the above amino-acid preparation. For example,
Japanese Patent No. 3712539 discloses a composition

containing L-valine alone as an active ingredient, for



The present invention was made in view of these disadvantages and is directed to providing a highly
safe composition for ameliorating hypoalbuminemia exerting a high albumin production promotive
effect as well as having fewer side effects. Means to Solve the Object [0009] The present
inventors presumed that valine among the branched-chain amino acids, i.e., valine, leucine and
isoleucine, may have an antagonistic action (inhibitory action) against the albumin production
promotive effect of leucine and isoleucine in human hepatocytes, and consequently found that a

compositior ining leycine [ uc lj an active ingredient has.a
particularlygr#gf?%%n [;ﬁiguc%%%%%ofrggivemg§?§lf§ %}@@gﬁo hu%%ér? ﬁegp%tgdéyteg %5‘10]

a result, thelenventiom atadeto solvel thesabo¥eproblems is dinected4o0 comaceinpositionifor
ameliorating r%/lpoagpuminergi%containin .a branched-chain aminp acid as an active ingredient,
wherein  C1R& Sompostion Contaite fetsine Shd7St igBElting Ghdtoes TR tohtalitvaie as the
active ingredierin[0034} Sincethpeampositionfatameliorating hypoalbeminemia-daesnot substantially
contain valine, the anta?onistic action of valine against the albumin production promotive effect of
other activéHgr&GieAtel fe HBuEINE andiGhREGEEcife NigRAiFated SA& B esfilt Dther active
ingredients gxsspt valine can effectively exert a high albumin production promotive effect.
Furthermore, since the composition for ameliorating hypoalbuminemia does not substantially contain
valine as an active liqgredient, the prb&in loabearebe redacegjust bypaie ameurnitwd valined with the
result that sidg eglfgcli:si%argl b% ﬁ%duct%deandc%%eg/s%%nig% imcf){(s)\é%% S%aéticulgrly,atge aclzogwgosition for
amelioratin%%ﬁ)oa?bumlnemla, which does ROt contain valing in an amountlcorresp%nﬁlngeto the
amount of aetiveningredient; zan geeatly sedite assifirstarnitat glugoseoat oara hepatie disgase

patient, who is in the state of impaired glucose tolerance, and is also useful_.in blood glucose control.
that an amino-acid™ preparation 1s expected to ave,

AS

particularly, an albumin production promotive effect. In
other words, a highly safe amino-acid preparation, etc.
having fewer side effects while exerting a high albumin

production promotive effect has not yet been provided.

Prior art Document
Patent Document
[0007]

Patent Document 1: Japanese Patent No. 3712539

Summary of the Invention
Object to be Solved by the Invention
[0008]

The present invention was made in view of these
disadvantages and is directed to providing a highly safe
composition for ameliorating hypoalbuminemia exerting a
high albumin production promotive effect as well as having
fewer side effects.

Means to Solve the Obiject
[0009]



[0012] The composition for ameliorating hypoalbuminemia preferably contains leucine and
isoleucine as the branched-chain amino acid. As described, since the composition for ameliorating
hypoalbuminemia contains both of leucine and isoleucine as the branched-chain amino acid, the
albumin production promotive effects that leucine and isoleucine separately have can be exerted in an
additive manner. [0013] As described, in the case where leucine and isoleucine are contained as
the branched-chain amino acid, the mass ratio of leucine to isoleucine is preferably from 0.1 to 10. By

thus setting the S ratio of Iegcine to i%)leucine within tge E\Qo e range, the aforemeC tioned albumin
. e ﬁresen ilnvern OI‘& .ﬁaresume ab Vﬁ e amonl% %
production promotive effect improved in"an additive manner can be efféctively exerted. [0014]

Furthermaresthe leothpasition fosmainedioratingdyypoathuminemra hiayecontaimeithee leusin® or
isoleucine, alone as the branched-chain amino acid. By thus preparing the compasition to contain

either leudif@ b7 ¥oi8Gcine8ne 8 n Vi protERd6Rd Ehi be AFHEP Torkh & 3hd the balance

between gfficagy,and safefiseanhe maintained. ferexamplendepending ypor the-statef a hepatic
disease patient. [0016 The composition for ameliorating hypoalbuminemia is preferably used in a

form of ink&¥sHifdemulaish. By tRGSrEpameytheédmposiibAfbranieidrdtipgiypdalburdifémia in a
form of infsirLiprmyiafion e campgsition for amelirating hypealhuminemia can ey gpidly and
effectively administered intravascularly. [0016]

and/or isoleucine except valine as an active ingredient

has a particularly high albumin production promotive

effect in the level of human hepatocytes.

[0010]

As a result, the invention made to solve the above
problems is directed to

a composition for amelicorating hypoalbuminemia
containing a branched-chain amino acid as an active
ingredient, wherein

the composition contains leucine and/or isoleucine
and does not contain valine as the active ingredient.

[0011]

Since the composition for ameliorating
hypoalbuminemia does not substantially contain wvaline, the
antagonistic action of wvaline against the albumin
production promotive effect of other active ingredients,
i.e. leucine and/or isoleucine, 1is eliminated. As a
result, other active ingredients except valine can
effectively exert a high albumin production promotive
effect. Furthermore, since the composition for
ameliorating hypoalbuminemia does not substantially
contain valine as an active ingredient, the protein load
can be reduced just by the amount of valine, with the

result that side effects can be reduced and safety can be



The composition for ameliorating hypoalbuminemia is preferably used in a form of oral formulation. By
thus preparing the composition for ameliorating hypoalbuminemia in a form of oral formulation, the
composition for ameliorating hypoalbuminemia can be easily and simply administered in a noninvasive
manner to a living body. [0017] The composition for ameliorating hypoalbuminemia can be used in
a form of food or drink. By thus preparing the composition for ameliorating hypoalbuminemia in a form
of food or drink, the composition for ameliorating hypoalbuminemia can be further more easily and

simply admipistesed gompated todhe above okl formylation and partcularly can.contribpie to .
improvement of QOL (Quality Of Life). [0018] Herein, the term "branched-chain aminoacid", which
refers to theytbreeldssehtiaidraino adids;Heudlpe Sisoleatinecanutvaline, isad torceptinclading also
these salts arr)rg#tllggs ar derlvatlve%thereQCf.OTh%i active 1|lr}gcred5%nt refers to a.com C?nent contained in

an amount su |C|entI§(t>6: EXER an albumin pro u%tioanmpromotive ef?é:ctf,lgye itseli 2 E eéteo?ﬁie Invention

[0019] dsmexplainedyn thedaleyea theueeropositien foy amelvsatingsly poalbuntisemiaief the
present invention contains a branched-chain amino_ acid as an active ingredient. Since valine is not

substantialf 55 He® a5 & brantRgd-&fair Bminstactt 3the 85mpB&iadT RUsBUYT #iSform of

e.g., a prepyatien,#-bighalbumin productionpromotiyereffectisexerteds atthesame time, high
safety is shown due to fewer side effects. In particular, since a substantial glucose load on a hepatic
disease pafi@fAt Who is in the state of impaired glucose tolerance, can be significantly reduced, the

aforementioned cog}g%ntiogggngrcggkeﬂ%ﬁan P&su‘c_ﬁﬂ?gﬂ igg/gg%%log%ﬁggqggﬂg%g%ti:gmposition

for ameliorating hypoalbuminemia can prevent or improve hypoalbuminemia caused by a reduction in
exogenousontakerafmugrition by tiadigestiod eand imalnutktioh, lowsnitkent icoaditiers aftehsurgical
operatlonsbgé%%%élggéggroteln roduction |ncl;epat|c dlsea%es such aénhepatltls and cirrhosis;

leakage ofin Vivo proteins aut of me188dy gbsetved in ‘ésg n %?1?6(5}[?@ droffie’ & prBEﬁn-losing
gastroenterenaiiy and SHIME by pearcataholismiefdn Mivedu oteins akservedrdiseasesisyeh as serious

infection, of leucine and isoleucine as the branched-chain amino acid,
the albumin production promotive effects that leucine and
isoleucine separately have can be exerted in an additive
manner.
[0013]

As described, in the case where leucine and
isoleucine are contained as the branched-chain amino acid,
the mass ratio of leucine to isoleucine is preferably from
0.1 to 10. By thus setting the mass ratio of leucine to
isoleucine within the above range, the aforementioned
albumin production promotive effect improved in an
additive manner can be effectively exerted.

[0014]

Furthermore, the composition for ameliorating
hypoalbuminemia may contain either leucine or isoleucine
alone as the branched-chain amino acid. By thus preparing
the composition to contain either leucine or isoleucine
alone, an in vivo protein load can be further more reduced

and the balance between efficacy and safety can be



fever, hyperthyroidism and malignant tumors; and a large amount of pleural effusion and ascites fluid
storage, anasarca, and burn. Furthermore, the composition for ameliorating hypoalbuminemia can
prevent or improve symptoms such as leg cramps, lung edema, ascites fluid and edema caused by the
hypoalbumin state as mentioned above. Brief Description of Drawing [0021] [Figure 1] Figure 1 is
a graph showing the results of Experiment 1. Mode for Carrying Out the Invention [0022] Now,
embodiments of the invention will be described in detail, below. [0023] (Composition for ameliorating

hypoalbuminer@gknedTh%compoggion for an&elior%t@ﬂl%ypoalbumig&@iascgggains afbreglched-chain

. mal . O7T. 1e epe Upon. . o ]
amino acfé\ as an actlve’lngre(]:l]en?, Wﬁgrem’ the CBmDOSItI n cc?ntalns ucine an(?/or iSoleticine and

does not eentainivalide ssathe astive ixgredient. [0024] As described above, since the composition
for amelioratingéhypoalbuminemia does not substantially contain valine as an active ingredient,
although détaits bf the mechanism are unknown, it is considered that the composition has the following

working effects (Aygad (BlnfRRA5] 1 &A) falipe dsnan inhiitor daciRred IsisuRskanges; gerving as
active ingredients such as leucine, and presumed to have an antagonistic action against an albumin
productioRPEdRsivE- ¥ffeeEexerted bypthd agfive figretidins Steh dLmneiheta vo. Ac&dfdingly, the

thus preparing the composition for ameliorating
hypoalbuminemia in a form of infusion formulation, the
composition for ameliorating hypoalbuminemia can be
rapidly and effectively administered intravascularly.
[0016]

The composition for ameliorating hypoalbuminemia is
preferably used in a form of oral formulation. By thus
preparing the composition for ameliorating hypoalbuminemia
in a form of oral formulation, the composition for
ameliorating hypoalbuminemia can be easily and simply
administered in a noninvasive manner to a living body.
[0017]

The composition for ameliorating hypoalbuminemia can
be used in a form of food or drink. By thus preparing the
composition for ameliorating hypoalbuminemia in a form of
food or drink, the composition for ameliorating
hypoalbuminemia can be further more easily and simply
administered compared to the above oral formulation and

particularly can contribute to improvement of QOL (Quality

Of Life).
[0018]

Herein, the term "branched-chain aminoc acid", which
refers to the three essential amino acids, leucine,

isoleucine and valine, is a concept including also these

salts peptides or derivatives thereof. The T"active



composition for ameliorating hypoalbuminemia substantially contains no valine as an active ingredient,
thereby completely eliminating an antagonistic action of valine against an albumin production
promotive effect of leucine and/or isoleucine. As a result, it is considered that an active ingredient
except valine, such as leucine can effectively exert a high albumin production promotive effect in vivo.
[0026] (B) Since the composition for ameliorating hypoalbuminemia substantially contains no valine, a
protein load can be reduced just by the content of valine, particularly when it is used in a form of
preparation. Becayse.of ihis, Jhe campasition far ameliorating hynoglpumingmig cag edige side
effects such as digestive-system symptoms and renal-system symptoms, which are produced when a
conventionah &mino-acidIpreparation:containey alkdfthe threedhradcived:chainamnimo acids is
administere%%n vivo, and irr%pro %safety.ParticuIarIy valine in the three branched-chain amino acids is
only one gfﬁcosgﬁic amind a%%\{erihancing a blood glucose level by taking it. When a hepatic disease
patient takes a conventional amino-acid preparation containing such a glucogenic amino acid, valine,
the hepatic disease patient may have a side effect of further increasing a post-meal blood glucose
level. In contrast,sincethecompositftnf§amalibrditey FfpoaRiuiMemia substantially contains no
valine as apggtiye ingredient, a substantial glucose load on a hepatic disease patient, who is in an
impaired glucose tolerance condition, can be significantly reduced. This is also useful in blood glucose
control. [0027] Z=xarapies dtivethersof thidiabowébrechetithaircamiasadiddmclude hut not
particularlyalirgi %% to tll_ffgrm, fkll-forénaar%d DL-fg&T.aOf thfeset%ré L-fogfnésbé%nche:gﬁ%hain amino acid
isomer, which has aﬁ”lnfty Yor sy}ﬁ esis of albumin pro?eln in"vivo, i5 preferatbly useéa.rf&boéﬁL The
forms of thedatandhed-chain aminaoids-asmentionaedialoove e dot pasticuwarly limdted-and include,
for example, a free pure crystalline aming acid, a salt, a peptide or a derivative thereof, Examples of

the salt form'§fHe BrQiched ThRF antifd Hfd induddPhaRESiBgitan  ddce fRIBRASIBrms such

as a sodiuglsalt i pajassivhesall- adwdroghlorde ad an agetatenEurtherpeLe: examples of the
peptide form of the branched-chain amino acids include a peptide of the branched-chain amino acids

such as a wﬁeétid%nan*afs@tri|§é>§tme<ﬂ_$er@of9/\s désdairé@aﬁirﬁrrei%pve%rmléd-@Pa&yw%ﬁmo acids
are converjed g penfides, thege peplidesarg hydrolyzed by thg actin efjg vivg pepfidase into free

amino acids, which can be effectively used. Furthermore, examples of the derivatives of

branched-¢hiaii ansiad @cids insludetidacetyiDe-leticinef ®kemorlevciee, Matetd$L -isoléncine,

4-hydroxy-L-is IeuciTe and P-methylnorleucine. These dfrivativeSFreéecom%os}?d ty the action of in
a, epatic

Vivo acylasbea,l% ¢ fito tee asrnlﬁllgeac%s:s‘v%ﬁﬁ:ﬁac%%lbae effec |€/8I§’/euse 0?5]
disease patient, who is in the state of impaired glucose
tolerance, can be significantly reduced, the
aforementioned conventional probliems can be sufficiently
solved.
[0020]

Specifically, the composition for ameliorating
hypoalbuminemia can prevent or improve hypoalbuminemia
caused by a reduction in exogenous intake of nutrition by
indigestion and malnutrition, low nutrient conditions
after surgical operations, a reduction 1in protein
production 1in hepatic diseases such as hepatitis and
cirrhosis; leakage of in vivo proteins out of the body
observed in e.g., nephrosis syndrome and protein-losing
gastroenteropathy and burn; hypercatabolism of in vivo

proteins observed in diseases such as serious infection,



The composition for ameliorating hypoalbuminemia preferably contains both leucine and isoleucine as
the branched-chain amino acid. As described, since both leucine and isoleucine are contained as the
branched-chain amino acid, particularly when the composition for ameliorating hypoalbuminemia is
used in a form of preparation, the albumin production actions of leucine and isoleucine do not mutually
antagonized and an albumin production promotive effect in vivo can be improved in an additive
manner. [0030] The composition for ameliorating hypoalbuminemia may contain either leucine or
isoleucine_alone as the branched-chain aming acid. By thus preparing the composition for ameliorating
hypoalbur%%?é?nrlé toﬁéfsjrﬁg?i‘ﬁn}‘%éﬁ.’rh%%1|§elug€:r|nneaor%8|sorfleahjf:;lL 5 oFle, %én %6grsnbo§|‘ﬁlcgr]1, %ar%?tﬁgﬁy when it is
used in a feimeftpreparatipn: ean furtherrieducea tha proteisloaddn vivorandieffeetbelgreduce side
effects. [0031] Accordingly,thecompositionfor ameliorating hypoalbuminemia, if efficacy is emphasized

when it is HfmAEE ed 1670r RHiple, a HEPRHESIBILE patiehe m&PPRISMbRPCoNt&iRboth leucine
and isolemwggggiiﬁgentiq@pd'mg\.{gH‘@T@fgren%t{oneig@g%p prg@uctiqqh?&og:{,cgive effect in

an additive manner. In contrast, If safety is emphasized when it is administered to, for example, a
hepatic diS&ASEpaAFerhe cdfnpoationfanamMelidratitig fypoalbumitaniiasmay vastamrshly either

leucine o sglgucing alane with andnisplian i9.effectiveluteduce site liediay deglpasing the
aforementioned protein load. In short, the composition for ameliorating hypoalbuminemia can maintain
the balance between efficacy and safety depending upon the state of a hepatic disease patient, [0032]

The mass ratio of leucine to isoleuciirt]e is preferably from 0.1 to 10, and more preferably, from 0.5 to
3.0. By thus setting the mass rafid OF 1D EREBRSGISTiRE WithAth&%bove range, the composition for

amelioratipg dyppalbuminemia can exert an effect of improving the aforementioned albumin production
promotive effect in an additive manner without fail. [0033] (Optional components) The composition
for ameliorating hygodbdfinémid 3y eenthiniRidRives 8iBr FRRTHE SfoFdiRerttRTEd tS
branched:ghainaning-acid, if necessary, as long as they do not damage the Effect of the Invention.
Examples of the additives include pharmaceutically or food hygienically acceptable amino acids, a
stabilization agent, a preservative, a solubilization agent, a pH regulator, a thickener, an antioxidant, a

coloring_ agent, a flavor an‘égo@eag@giaég‘vggetfger.g e (‘Fq{lger}trsl vgé Itli%esemadditives may be_ _
appropriately set in accordance with the Contentof the aforemientioned branched-chain amino acid.
[0022]

Now, embodiments of the invention will be described

in detail, below.
[0023]
(Composition for ameliorating hypoalbuminemia)

The composition for ameliorating hypoalbuminemia
contains a branched-chain amino acid as an active
ingredient, wherein the composition contains leucine
and/or isocleucine and does not contain valine as the
active ingredient.

[0024]

As described above, since the composition for
ameliorating hypoalbuminemia does not substantially
contain valine as an active ingredient, although details
of the mechanism are unknown, it is considered that the
composition has the following working effects (A) and (B).

[0025]



[0034] (Form of preparation) The composition for ameliorating hypoalbuminemia is preferably
used in a form of preparation. Examples of the form of such a preparation include, but not particularly
limited to, an infusion formulation, an oral formulation, a transdermal absorption preparation, a
suppository, an adhesive skin patch, an ointment, a poultice and a lotion. [0035] Particularly,the
composition for ameliorating hypoalbuminemia is preferably prepared in a form of infusion foimulation.
BY thus preparing the composition for ameliorating hypoalbuminemia in a form of infusion foimulation,
the compositign f jorating hypo minemia can be rapidly and effectively.administered
intravascules%g an%r%%rg%%bu%n#] p%%)(lduji}'%:%%:%L B%c;%rﬁgt}(/e gﬁgéﬁﬁ vi\élgcJ)Ejl ca%gtgee gxe%t‘éasn%s?%?g%ly. [0036]
Examples afdypesigf the infusion forsmulatiogriediudetfer example, amsinjecéian aind an iaff@venous
fluid. When the com%pgosition for amelioratin%% galbuminemia is prepared in a form of injection or an

intravenou® i heSe Bre Broteradly SBF ESntrsiied 8 bRIEIDBHIT t6BIGHH RtRermore, in

preparing the sampesitian fop aarelierating hgmel@min@a@ria@for%ﬁf injeglion of ap jRiEavenous
fluid, as a diluent, for example, water, ethyl alcohol, polyethylene glycol, propylene glycol, ethoxylated

isostearyl aleBHOE PG/ isStedrylHfcoRGIEmtnsolydR/ethilEne sobREPTARIEEY estértan be used.
FunhermorgASUEiciant A BNt Al 52 GEqsR; O YYERITLIG IR ecsallian o ey gfonic o the

body fluid may be contained. Note that, the above infusion formulation can be cryopreserved or it can
also be stormhgfiamemoving & aoistare esnterdtrby Igoyhilizatiohroy tieel lilken When sacte aiy infusion
formulation Jyophilized and stared_is used, distillation water, sterilized water, or t?ne like_for injection is
added to di%éség%%?tzt a%l n and" trﬁéﬂ‘ab% it us{é:‘?l[oﬁjf[ agonﬁhsetc:locmp%gﬁi%ﬁrfor% eﬁ’é”r&ﬂﬁ}f
hypoalbuminemiasan e adsopreparastioaitotndcf ofatdermtulation: Bydbus prepasng thee
composition for ameliorating hypoalbuminemia in a form of oral formulation, the composition for

ameliorating H/pBAIbLRTHEMEICHN be BSsify ahaEimply abiminiStered fitAsaERvadiRta ffing body

and an albumin; produgtien-prprastive effectgan bessuffidentiygxerted, i vive,J0938] - jExamples of
types of the oral formulation include, but not particularly limited to, a tablet, a powder, a grain, a fine

grain, a pilcakapsieca frochEed ehewablel adentaarelan s yrupb Viskicthépteparetion s used in a
form of tablet, veaéi@u%yg/esvpf carriers known in the field of hypoalbuminemia amelioration are used.
Examples of the carrier inc ude excipients such as lactose, white sugar, sodium chloride, glucose,
urea, starchocedéilm carbonate, kaolin, crystal cellulose and silicate; binders such as water, ethanol,
propanol, simg)le syrup, de%(trose in water, starch quuid,gel,atin solution, . ,

(B) Since the composition for ameliorating hypoalbuminemia
substantially contains no valine, a protein load can be
reduced just by the content of valine, particularly when
it is used in a form of preparation. Because of this, the
composition for ameliorating hypoalbuminemia can reduce
side effects such as digestive-system symptoms and renal-
system symptoms, which are produced when a conventional
amino-acid preparation containing all of the three
branched-chain amino acids 1is administered in vivo, and
improve safety. Particularly valine in the three
branched-chain amino acids is only one glucogenic amino
acid enhancing a blood glucose level by taking it. When a
hepatic disease patient takes a conventional amino-acid
preparation containing such a glucogenic amino acid,

valine, the hepatic disease patient may have a side effect

of further increasing a post-meal blood glucose level. In



carboxymethylcellulose,shellac,methylcellulose, potassium phosphate and polyvinyl pyrrolidone;
disintegrators such as dry starch, sodium alginate, powdered agar, powdered laminaran, sodium
hydrogen carbonate, calcium carbonate, polyoxyethylene sorbitan fatty acid ester, sodium lauryl
sulfate, monoglyceride stearate, starch and lactose; collapse suppressors such as white sugar,
stearin, cacao butter and hydrogenated oil; absorption promoters such as quaternary ammonium base
and sodium lauryl sulfate; humectants such as glycerin and starch; adsorbents such as starch, lactose,
kaolin, begtormteaargj coIIoisdaI gilicate;cgnd Iubcr:icants sqghoas purigigg talc, stearate, a&owdered boric
acid and payetﬁyfené egcoJr.Euﬁhermor%, theSe tablets can be prepared,?fnr?ec%a%]sfary}ﬁ%he form of
general cogtingatablets sueli as assgar00aiing 1ablet engelatin coatingdahlehan erferiggoating
tablet, a film coating tablet, a double coating tablet and a_multi-coating tablet. [0039] _Furthermore,

when the PF&aF&ti G BEESEHAR B fofm BEPRE IRHGAS typeE P E&rikreRnéin fh tRERR ST

hypoa'bU@i&%@é@"}?&i&)&@i@@,ar%Héedi’éxafﬁp%%OfitE‘%&é‘m&ﬁs ipeluds Lxcipients-sychas glucose,
lactose, starch, cacao butter, hydrogenated vegetable oil, kaolin and talc; binders such as powdered

gum ArabFepdWaepad tragpicante, gelagn bhl@handdl; |araidasatand agad §0046) alghe
aforementjan graizflormlg%tgy Ny gl%gh%rcm%iﬁ] additives. Examples of such additives include a
f

surfactant, an absorption promoter, a filler, an extending agent, a moisturizer, a preservative, a
stabilizer, Eroemulsifier, a solubilization agent and a salt controlling osmotic pressure. These can be

appropriately selegied depending upon i dgsagg it form of the eral formulagan and pyt n use

amino acid include, but not particularly limited to, L-
form, D-form and DL-form. Of these, an L-form branched-
chain amino acid isomer, which has affinity for synthesis
of albumin protein in vivo, is preferably used.

[0028]

The forms of the branched-chain amino acids as
mentioned above are not particularly limited and include,
for example, a free pure crystalline amino acid, a salt, a
peptide or a derivative thereof. Examples of the salt
form of the branched-chain amino acid include
pharmacologically acceptable salt forms such as a sodium
salt, a potassium salt, a hydrochloride and an acetate.
Furthermore, examples of the peptide form of the branched-
chain amino acids include a peptide of the branched-chain
amino acids such as a dipeptide and a tripeptide thereof.
As described, if the above branched-chain amino acids are
converted to peptides, these peptides are hydrolyzed by
the action of in vivo peptidase into free amino acids,
which can be effectively used. Furthermore, examples of
the derivatives of branched-chain amino acids include N-
acetyl-DL-leucine, DL-norleucine, N-acetyl-DL-isoleucine,

4-hydroxy-L-isoleucine and f-methylnorleucine. These
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The composition for ameliorating hypoalbuminemia is preferably used in a form of food or drink. By
thus using the composition for ameliorating hypoalbuminemia in a form of food or drink, the
composition can be further more easily and simply administered than the aforementioned oral
formulation and an albumin production promotive effect in vivo can be sufficiently exerted.
Furthermore, by preparing the composition for ameliorating hypoalbuminemia in a form of food or
drink, the composition can be particularly easily and simply taken in daily life, contributing to
prove eaL et 0ok (At 01 L8l {4l o BXayPien of e aloamentionegoog Lgrink
include, but not particularly limited to, a supplement, food with nutrient function claims, food for
specified healffl ase and éod. for stk perstme&urtherimare, exaidsles ovformiof thexaforémentioned
food or drink igclude a powder, a grain and a beverage such as a drink, capsule, a tablet including a
chewable aegen?ﬁﬁé%%l e il Note that, a method for producing these foods and drinks is not
particularly {igmites as long as it may not damage the Effect of the Invention and a method those skilled

in the art employ in each use can be employed. [0043] = Of the aforementioned foods and drinks, in
the case of a granutaifood IRBRFAE 3fRe gfaR is FrRferaBRAIboM 20 MR ThorBIEHRITGD0 mm or

less, more preferably, apowt 300 mmeor morg and 1200, mm.grdess agd particularly, preferably, about

500 mm or more and 1000 mm or less. Such a granular food can be taken in a granular state together
with a bevéragashekl ashedtar, teamang juies add alsoAskerdgypdissbleihg it miabeveragé{0044]
Notethat,thf citlnmpositiorg(gor.amfilioratlin hyipoalbum;:ngmiagf g18e ;%rﬁse%t in%e@{ietjg_igt{}g&lrilmited to the

aforementior?egérrh%o?jlmen]t.slc—)oreélfamp e, ff?hec%rlm ojfl%ﬁe composfﬁon ?&' acmellora Ing

hypoalbumineinia of the iptesenpiavettian sen/oralfasnulationeor a feadersdrinkif nedessary, an
adhesive (thickening agent, gelatinizer) may be added to prepare_the composition in a gelatin form or

jelly form. BY'fHusPréparisy thBdd HoH B amelioritind ipdalbtthinétia SPHB prédknt

invention inya gelatindorn or jelly fgmprahadipisisteationcandie; epsily perfocmed a8d ang
gastrointestinal absorption becomes satisfactory. Examples of type of the adhesive include, but not

particularlyllFfiteti ol B§ar, Helaf® carfitjeenin Y Arabiaa goRi ZR@r guRd lodst FebPguR, Tara gum,
gellan gum, curdlan, xanthap gum..pullulan. pectin, sodium alginate, carhoxymethylcellulgse, and

others such as a polysaccharide that can be usually used as an adhesive. These may be used alone
or in combmation birevanenmere. Note that, as the blending ratio of such an adhesive, a ratio of 5 or
less parts byor@éal?; relative to the composition for ameliorating hypoalbuminemia (100 parts by mass)

prepared in&o gelatin form or jelly form. Examples
The composition for ameliorating hypoalbuminemia may

contain either 1leucine or isoleucine alone as the
branched-chain amino acid. By thus preparing the
composition for ameliorating hypoalbuminemia to contain
either leucine or isoleucine alone, the composition,
particularly when it is used in a form of preparation, can
further reduce the protein load in vivo and effectively
reduce side effects.

[0031]

Accordingly, the composition for ameliorating
hypoalbuminemia, 1if efficacy 1is emphasized when it is
administered to, for example, a hepatic disease patient,
may preferably contain both leucine and isoleucine with an
intention to improve the aforementioned albumin production

promotive effect in an additive manner. In contrast, if
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[0045] Now, the present invention will be more specifically described based on Examples;
however, the present invention is not restrictively interpreted based on the description of these
Examples. [0046] <Effect on Albumin mRNA expression and albumin secretion level of cultured human
hepatocytes> In this test, human primary cultured hepatocytes were cultured by each test solution
to check a change of albumin mRNA expressional potency and a change of secretion level of albumin.
The test was performed as follows. [0047] <Measurement item> (1)AIbuminmRNAandhypoxanthine

phosphori bo%ltransferase 1 t%erelnaftgr referred to sumjpsy as HPRTl") A Albumin mRNA and
HPRT1 m vyere measu & nucledtide’ sequences ofSL um}ﬁgﬁﬁ RT?are e?dfstered in the

GenBankeas:ioflows ard easpamteotidessequengs tollows thecsrouerseagisiersd. Adbemin;

GenBank accession number XM 031322 _ _
ameliorating hypoalbuminemia may contain only either
leucine or isoleucine alone with an intention to
effectively reduce side effects Dby decreasing the
aforementioned protein load. In short, the composition
for ameliorating hypoalbuminemia can maintain the balance
between efficacy and safety depending upon the state of a
hepatic disease patient.
[0032]

The mass ratio of leucine to isoleucine is
preferably from 0.1 to 10, and more preferably, from 0.5
to 3.0. By thus setting the mass ratio of 1leucine to
isoleucine within the above range, the composition for
ameliorating hypoalbuminemia can exert an effect of
improving the aforementioned albumin production promotive
effect in an additive manner without fail.

[0033]
(Optional components)

The composition for ameliorating hypoalbuminemia may
contain additives other than the aforementioned branched-
chain amino acid, if necessary, as long as they do not
damage the Effect of the Invention. Examples o©f the
additives include pharmaceutically or food hygienically
acceptable amino acids, a stabilization agent, a
preservative, a solubilization agent, a pH regulator, a
thickener, an antioxidant, a coloring agent, a flavor and
an artificial sweetener. The contents of these additives
may be appropriately set in accordance with the content of

the aforementioned branched-chain amino acid.
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HPRT1; GenBank accession number NM 000194 [0048] Note that, HPRT1, which is a house
keeping gene serving as a control, was measured in the same test. The sequences of primers and
probes used in measurement of albumin are made public in Nishimura, M., Yoshitsugu, H., Yokoi, T.,
Tateno, C., Kataoka, M., Hone, T., Yoshizato, K. and Naito, S.: Evaluation of mRNA expression of
human drug-metabolizing enzymes and transporters in chimeric mouse with humanized liver.
Xenobiotica, 35: 877-890 (2005). Furthermore, the sequences of primers and probes used in
measurem PRT1 are made public in Nishimura, M., Naito, S. and Yokoi, T.: Tissue-specific
MRNA expression profiles of human nuclear receptor subfamilies. Drug Metab. Pharmacokinet., 19:
135-149 (20049 {0C:B] p2)eAbumin concentration in medium Albumin concentration in a medium

was measured by %guman Albumin EIA Kit &manuf ctured b%/ Takara Biq, |nc.). [0050] <Substances
subjected to test> THE folfSWIRG StbsRceS e set  sdletitthe ?f@)‘?ﬂ\%/ufé}.lﬁﬁ ucirie (Leu):

MW 131.1%Yalne-tssal) Midekl 7315 (0B eHematperdps sHbjested topRskp 1 e sAS hepatecytes,
human normal hepatocytes (Human Normal Hepatocytes, Lot.100, LMP, ONQ and VGA,
manufacture8BY IR Vit FéchRolByRR2FR D Wwére tREdude, but not particularly

limited to, an infusion formulation, an oral formulation,
a transdermal absorption preparation, a suppository, an
adhesive skin patch, an ointment, a poultice and a lotion.
[0035]

Particularly, the composition for ameliorating
hypoalbuminemia 1is preferably prepared in a form of
infusion formulation. BY thus preparing the composition
for ameliorating hypoalbuminemia in a form of infusion
formulation, the composition for ameliorating
hypoalbuminemia can be rapidly and effectively
administered intravascularly and the albumin production
promotive effect in vivo can be exerted most highly.

[0036]

Examples of types of the infusion formulation
include, for example, an injection and an intravenous
fluid. When the composition for ameliorating
hypoalbuminemia is prepared in a form of injection or an
intravenous fluid, these are preferably sterilized and
controlled to be isotonic to Dblood. Furthermore, in
preparing the composition for ameliorating hypoalbuminemia
in a form of injection or an intravenous fluid, as a
diluent, for example, water, ethyl alcohol, polyethylene
glycol, propylene glycol, ethoxylated isostearyl alcohol,
polyoxyisostearyl alcohol and polyoxyethylene sorbitan

fatty acid ester can be used. Furthermore, a sufficient
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[0052] <Reagents> The following reagents and instruments were used. Noal hepatocyte specific
medium kit: Cambrex Corporation (Takara Bio Inc.) Hank's Balanced Salt solution Modified:
Sigma (company), 500 mL HEPES Buffer (1 M): 100 mL Sodium Pyruvate Solution (100 mM): 100 mL
Acrodisc Syringe Filters: Pall Corpration, product number 4187, 50 filters per set Rneasy Mini Kit (50):
QIAGEN QIlAshredder (50): QIAGEN Yeast tRNA: GIBCO BRL TagMan One-Step RT-PCR
Master Mix Reagents Kit: Applied Biosystems Fast 96-Well Reaction Plate (0.1 mL): Applied
Bmswﬂag%ount of salt, glucose or glycerin to control the
solution to be isotonic to the body fluid may be contained.
Note that, the above infusion formulation can be
cryopreserved or 1t can also be stored after removing a
moisture content by lyophilization or the like. When such
an infusion formulation 1lyophilized and stored is used,
distillation water, sterilized water, or the 1like for

injection is added to dissolve it again and then put in

use.
[0037]

The composition for ameliorating hypoalbuminemia can
be also prepared in a form of oral formulation. By thus

preparing the composition for ameliorating hypoalbuminemia
in a form of oral formulation, the composition for
ameliorating hypoalbuminemia can be easily and simply
administered without invading a living body and an albumin
production promotive effect can be sufficiently exerted in
vivo.
[0038]

Examples of types of the oral formulation include,
but not particularly limited to, a tablet, a powder, a
grain, a fine grain, a pill, a capsule, a troche, a
chewable agent and a syrup. When the preparation is used
in a form of tablet, wvarious types of carriers known in
the field of Thypoalbuminemia amelioration are wused.
Examples of the carrier include excipients such as lactose,
white sugar, sodium chloride, glucose, urea, starch,
calcium carbonate, kaolin, crystal cellulose and silicate;
binders such as water, ethanol, propanocl, simple syrup,

dextrose in water, starch 1liquid, gelatin solution,
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Optical Adhesive Covers: Applied Biosystems 24 well flat-bottom plate (Collagen type | coat):
AGC Techno Glass Co., Ltd. 15 mL Conical Tube: Falcon Trypan blue: Flow Laboratories LTD.,
0.4% solution in 0.85% saline P-mercaptoethanol: Sigma (company) Human Albumin EIA Kit: Takara
Bio Inc. [0053] Furthermore, mMRNA was quantified by use of the primer pairs and probe
represented by individual sequences (the position of initiation codon follows the each nucleotide
sequence registered) shown in the following Table 1 and in accordance with RT-PCR (Real-time

guantitativ riptignr-polymerase reactj h of the primeys and probe was prepared
B e R RO e il e o e P R PR

potassium phosphate and polyvinyl pyrrolidone;
disintegrators such as dry starch, sodium alginate,
powdered agar, powdered laminaran, sodium  hydrogen
carbonate, calcium carbonate, polyoxyethylene sorbitan

fatty acid ester, sodium lauryl sulfate, monoglyceride
stearate, starch and lactose; collapse suppressors such as
white sugar, stearin, cacao butter and hydrogenated oil;
absorption promoters such as quaternary ammonium base and
sodium lauryl sulfate; humectants such as glycerin and
starch; adsorbents such as starch, lactose, kaolin,
bentonite and colloidal silicate; and lubricants such as
purified talc, stearate, powdered boric acid and
polyethylene glycol. Furthermore, these tablets can be
prepared, 1f necessary, in the form of general coating
tablets such as a sugar coating tablet, a gelatin coating
tablet, an enteric coating tablet, a film coating tablet,
a double coating tablet and a multi-coating tablet.

[0039]

Furthermore, when the preparation is used in a form
of pill, wvarious types of carriers known in the field of
hypoalbuminemia amelioration are used. Examples of the
carriers include excipients such as glucose, lactose,
starch, cacao butter, hydrogenated vegetable o0il, kaolin
and talc; binders such as powdered gum Arabic, powdered
tragacanth, gelatin and ethanol; laminaran and agar.

[0040]

The aforementioned oral formulation may further

contain additives. Examples of such additives include a

surfactant, an absorption promoter, a filler, an extending
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yp Nucleotide Sequence Position from initiation codon Albuminforward primer SEQ ID NO: 1 1281 -
1302 reverse primer SEQ ID NO: 2 1383 - 1363 probe SEQ ID NO: 3 1305 - 1334

agent, a moisturizer, a preservative, a stabilizer, an
emulsifier, a solubilization agent and a salt controlling
osmotic pressure. These can be appropriately selected
depending upon the dosage unit form of the oral
formulation and put in use.

[0041]

(Form of food or drink)

The composition for ameliorating hypoalbuminemia is
preferably used in a form of food or drink. By thus using
the composition for ameliorating hypoalbuminemia in a form
of food or drink, the composition can be further more
easily and simply administered than the aforementioned

oral formulation and an albumin production promotive

effect in vivo can be sufficiently exerted. Furthermore,
by preparing the composition for ameliorating
hypoalbuminemia in a form of food or drink, the

composition can be particularly easily and simply taken in
daily life, contributing to improvement of QOL (Quality Of
Life) .
[0042]

Examples of the aforementioned food or drink include,
but not particularly limited to, a supplement, food with
nutrient function claims, food for specified health use
and food for sick person. Furthermore, examples of form
of the aforementioned food or drink include a powder, a
grain and a beverage such as a drink, capsule, a tablet
including a chewable agent and edible film. Note that, a
method for producing these foods and drinks 1is not

particularly limited as long as it may not damage the
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HPRT 1forward primer SEQ ID NO: 4 139 - 159 reverse primer SEQ ID NO: 5 238- 218 probe SEQ ID
NO: 6 114 - 199 [0055] <Preparation of solution> (1) Preparation of 50 pg/mL Yeast tRNA solution
Yeast tRNA was diluted with RNase free water up to a concentration of 50 pg/mL.

Effect of the Invention and a method those skilled in the
art employ in each use can be employed.
[0043]

Of the aforementioned foods and drinks, in the case
of a granular food, the size of the grain is preferably
about 20 pm or more and 2000 pm or less, more preferably,
about 100 pum or more and 1500 um or less and particularly

preferably, about 500 pum or more and 1000 um or less.
Such a granular food can be taken in a granular state
together with a beverage such as water, tea and juice and
also taken by dissolving it in a beverage.

[0044]

Note that, the composition for ameliorating
hypoalbuminemia of the present invention is not limited to
the aforementioned embodiment. For example, if the form
of the composition for ameliorating hypoalbuminemia of the
present invention is an oral formulation or a food or
drink, if necessary, an adhesive (thickening agent,
gelatinizer) may be added to prepare the composition in a
gelatin form or jelly form. By thus preparing the
composition for ameliorating hypoalbuminemia of the
present invention in a gelatin form or jelly form, oral
administration can be easily performed and
gastrointestinal absorption becomes satisfactory.
Examples of type of the adhesive 1include, but not
particularly 1limited to, agar, gelatin, carrageenan,
Arabian gum, guar gum, locust bean gum, Tara gum, gellan
gum, curdlan, xanthan gum, pullulan, pectin, sodium
alginate, carboxymethylcellulose, and others such as a

polysaccharide that can be usually used as an adhesive.
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[0056] (2) Preparation of various types of test solutions each containing a test substance. (2-1) Buffer
A As Buffer A, Hank's Balanced Salt solution Modified, HEPES Buffer (1 M) and Sodium Pyruvate
Solution (100 mM) were blended in a ratio of 100:1:2. (2-2) Buffer B As Buffer B, Buffer A and a
medium were blended in the ratio of 9:1. (2-3) Test solution of the Livact composition As the test
solution of the Livact composition, a Livactcomposition wasdissolvedsuchthatthe concentrations of lle,
Leu, and Val became 13.8 mM, 27.7 mM, and 18.5 mM, respectively after blending (60 mM as the
concentrajiigg soé theaLiv%cet cgmé)(%siaﬁ;g Ig%st sglu{ign)é Nn%(?L H(\_iaé,iin the gisg%lgti%nr procedure, a Livact
composition was dissolved in Buffer A and then a medium was added in an amount 1710 as low as that
of Buffer Alo@e4) tirakeu arsVat selutidend iAs andleji bewar \baldEalutan, dléhked oeYal avas
dissolved so as to have a concentration of 60 mM. Note that, in the dissolution procedure, lle, Leu or

Val was di<8bRRd if Buffer A%nd thefi s mBaTHT waB%RddBa 77 an Bridtint 1710 &S low&that of

Buffer A. @orleantialon £Bie hivacticarapasitonigsbaalytian Reapased inosegtiopdd-3pand lle, Leu
or Val solution prepared in Section (2-4) were diluted 3 fold with Buffer B to prepare a 20 mM solution.
mass) prepared into gelatin form or jelly form.

Examples
[0045]
Now, the present invention will be more specifically
described based on Examples; however, the present

invention is not restrictively interpreted based on the
description of these Examples.
[0046]
<Effect on Albumin mRNA expression and albumin secretion
level of cultured human hepatocytes>

In this test, human primary cultured hepatocytes
were cultured by each test solution to check a change of
albumin mRNA expressional potency and a change of
secretion 1level of albumin. The test was performed as
follows.
[0047]
<Measurement item>
(1) Albumin mRNA and hypoxanthine
phosphoribosyltransferase 1 (hereinafter referred to
simply as "HPRT1") mRNA

Albumin mRNA and HPRT1 mRNA were measured. The
nucleotide sequences of albumin and HPRT1 are registered
in the GenBank as follows and each nucleotide sequence
follows the sequence registered.

Albumin; GenBank accession number XM 031322
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[0057] <Primary culture of human normal hepatocyte>  According to a method of Nishimura et al.
(Nishimura, M., Yoshitsugu, H., Naito, S. and Hiraoka, I.: Evaluation of gene induction of
drug-metabolizing enzymes and transporters in primary culture of human hepatocytes using
high-sensitivity real-time reverse transcription PCR. Yakugaku Zasshi, 122: 339-361 (2002)), 1 x 105
cells/400 uL was dispensed in each well of a 24 well plate and cultured in a CO2 incubator. After 3
hours, medium exchange was performed. Further after 21 hours (24 hours after inoculation), medium

exchange was pergggﬂgﬁg.;TI&%rﬁégﬁk the. medium was exchanggd eyghyn24 hours. Note that, the

amount of liquid medium to be exchanged was set at 400 Wwell. Furthermore, exchange to each test
solution waldperédrmed at the after 48 hours at which medium exchange was performed. [0058]
<Experiment 1> After h%mgn h}gpaﬁ%iytesd,s X ]hO5 viable cells/0.4 mL /well).were inoculated,

0 0 4

medium exchange V\?a%epeﬁorméd urs an hGurs Sftefinoculation. NGte that thge\anna%ility at the

inoculatingdime was A% (l@irlido)1Them 48hesssatier ineculations adest sgbstancerwas added
and 24 hours after addition of the test substance was initiated, Total RNA was extracted (using

Rneasy MifPRItEOGSifiCtioR bERRIA GrubuRTRARE HPRIY Wk pBRGFHEEBF Rl thte RT-PCR.
Note that, HPRTL whichds aeusg keeping gene. was ysed as an intemal standatd. [Q959]

<Experiment 2> After human hepatocytes (1 x 105 viable cells/0.4 mL/well) were inoculated,
medium extpkinge whs pefafinad 3 Hours &ed-22kaurdbfier iracitation .- Nofétalt astdability at the

i i i 0 0 0 0
nocilngine oS (8110, UK Uk LUP) AL 0N ps s L.
substancedrug-metabolizing enzymes and transporters in chimeric
mouse with humanized 1liver. Xenobiotica, 35: 877-890
(2005). Furthermore, the sequences of primers and probes
used in measurement of HPRT1 are made public in Nishimura,
M., Naito, S. and Yokoi, T.: Tissue-specific mRNA
expression profiles of human nuclear receptor subfamilies.
Drug Metab. Pharmacokinet., 19: 135-149 (2004).
[0049]
(2) Albumin concentration in medium
Albumin concentration in a medium was measured by a
Human Albumin EIA Kit (manufactured by Takara Bio Inc.).
[0050]
<Substances subjected to test>
The following substances were used.
Isoleucine (Ile): MW 131.17
Leucine (Leu): MW 131.17
Valine (Val): MW 117.15
[0051]

<Hepatocytes subjected to tests>

As hepatocytes, human normal hepatocytes (Human
Normal Hepatocytes, Lot.100, LMP, ONQ and VU4,
manufactured by In Vitro Technologies, Inc.) were used.
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was initiated, the medium was taken and the secretion level of albumin was measured. [0060]
<Preparation of Total RNA> After the medium was suctioned, Total RNA was extracted by use of
QIA shredder and Rneasy Mini Kit. Now, a preparation method using the Kit will be described below.
At the time points of 3, 24, 48 and 72 hours after initiation of culturing, medium was removed by
suction from each well of the 24 well plate. However, at the time point of zero, i.e., initiation of
culturing, hepatocytes were taken in a 15 mL-Conical Tube so as to contain 2 x 105 cells/tube. After
centrifuge 06@92 edium was removed by suction. Next, a 0-mercaptoethanol-containing RLT solution
(RUT solutioni-mercaptoethanol = 1:100) was added in an amount of 400 pL for each and pipetted.
Thereaftes taa tpdaltagnount was transferred in a QIA shredder column and centrifuged at 15,000 rpm
for 2 minutes. The eluate (350 pL) was taken and the equivalent amount of 70% ethanol solution was

added. After stirrifg for®f0 SE0OHIE WESRTRER PfTee FrnbE RBEE YRITtnt#RE added to an

Rneasy Mini spingglymn and,egntrifiged-at 12,000srpm-for 3Q secandsiand.the glyats within a
Collection tube was removed by suction. A RW1 solution (700 pL) was added and centrifuged at
12,000 rpRP I Beseconds Taddtrrer&dfeer It -Collection tube was replaced. A RPE solution (500 pL)

was added and c%tlrliﬁlgsed agbﬁggg dgm f%ra%sec%%cr%ﬁgg%}perq@ggri dgﬁgeglgate gvithin the

Collection tube was removed by suction. A RPE solutio 0 liL) was a ded and ceﬁt?itlpuaged at
15,000 rptedop2 mihutesSOthenéafter, the collection tube was exchanged with a Collection tube (1.5
mL).Rnase free Water&SOqulag\gvas aéj]gefé and centrifuged at 10,000 rpm for 1 minute to elute total
PE
uted with a |B’I

RNA. The eluate W48 /inLY8aStYRNA solution 5 fold to prepare a Total RNA

solution for measuwment. Notaiat extyactien eperations weye all perfgrmed at room temperature.
Furthermore, the 50 gg/mL Yeast tRNA solution was prepared by diluting a Yeast tRNA with
RNase-free distill AP Haks. [606H S tealirehferi of MRANA> COTRASikaBIoHERMECTS00 Fast

Sequence, Dgtection yste (Apphed Biosystems) was used to quantify mRNA of the house keeping
gene (HPRTL1) and albumin, as follows. [0062] RT-PCR was performed using TaciMan One-Step

RT-PCR Master MixsReagéhis Kitlcohtalpifg a 0GFMForward Primer, a 900 nM Reverse Primer and
200 nM TaciMan pPrabe. in ste 20 plit Total RNA solution (3 gL) was used. As RT-PCR
conditions, the reé)c'zzlq?)srifbi r%?x%%rwa{;% ﬂaintg%%ggag{ 48C for 30 minutes and thereafter at 95C for 10
minutes and theneeeydte camgistimgrefcremtion at 95C for 15 seconds and a reaction at 60C for 1
minute was repeated 40 times. Fluorescent intensity was measured every cycle. Note that, as a

reaction container 5 a5t 92WRIIFER iR PIa0. 17 STas et ah§ a9 ¢S er X3 ftical Adhesive
Covers wagpisedJ0p63LkyQuanticat'on of albumin secretion level>

Fast 96-Well Reaction Plate (0.1 mL): Applied
Biosystems

Optical Adhesive Covers: Applied Biosystems

24 well flat-bottom plate (Collagen type I coat):
AGC Techno Glass Co., Ltd.

15 mL Conical Tube: Falcon

Trypan blue: Flow Laboratories LTD., 0.4% solution
in 0.85% saline

B-mercaptoethanol: Sigma (company)

Human Albumin EIA Kit: Takara Bio Inc.
[0053]

Furthermore, mRNA was quantified by wuse of the
primer pairs and probe represented by individual sequences

(the position of initiation codon follows the each
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The albumin concentration in the medium was measured by a Human Albumin EIA Kit (Takara Bio
Inc.). [0064] <Calculation method and statistical process of results> (1) Quantification of mMRNA
1-IPRT1 mRNA was used as an endogenous control. Quantitative values of mRNA were calculated by
the ACt method (Nishimura, M., Yaguri, H., Yoshitsugu, H., Naito, S. & Satoh, T., (2003); Yakugaku
Zasshi, 123, 369-375) and a test was performed in triplicate. The expression level of albumin mMRNA
was expressed by a ratio based on the expression level of HPRT1 mRNA (regarded as 1). The
average valie.(Mean) 8 standard deyiation (50)was.shown , fable.2 ane Fihrs 10004
<Quantification of albumin secretion level> ﬁe results were shown as values for each-Lot and as
an averageTwahle (mean) arstandard deviationd S)[0066] iResHB-awRDisdussidn>t imeThe

obtained results are shown in Table 2, Table 3 and Figure 1._[£9g?;]mgable 2]

gquantitative reverse transcription rase "reaction).

Each of the primers and probe was prepared by an automatic

DNA synthesizer.

[0054]
[Table 1]
Nucleotide Position from
Type Sequence initiation codon
Albumin forward primer SEQ ID NO: 1 1281 - 1302
reverse primer SEQ ID NO: 2 1383 ~ 1363
probe SEQ ID NO: 3 1305 - 1334
HPRT1  forward primer SEQID NO: 4 139 - 159
reverse primer SEQ ID NO: 5 238 - 218
probe SEQ ID NO: 6 174 - 199
[0055]

<Preparation of soclutions

(1) Preparation of 50 ug/mL Yeast tRNA solution

Yeast tRNA was diluted with RNase free water up to a
concentration of 50 ug/mL.
[0056]
(2) Preparation of wvarious types of test solutions each
containing a test substance.
(2-1) Buffer A

As Buffer A, Hank's Ralanced Salt solution Modified,
HEPES Buffer (1 M) and Sodium Pyruvate Solution (100 mM)
were blended in a ratio of 100:1:2.

(2-2) Buffer B
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Test substance Expression level of albumin mRNA (mean SD) 1/10 medium (Control) 148 30 20mM
lle 174 Lt- 33 60mM lle 222 27 20mM Lou 215 63

As Buffer B, Buffer A and a medium were blended in
the ratio of 9:1.
(2-3) Test solution of the Livact composition

As the test solution of the Livact composition, a
Livact composition was dissolved such that the
concentrations of Ile, Leu, and Val became 13.8 mM, 27.7
mM, and 18.5 mM, respectively after blending (60 mM as the
concentration of the Livact composition test solution).
Note that, in the dissolution procedure, a Livact
composition was dissolved in Buffer A and then a medium
was added in an amount 1/10 as low as that of Buffer A.
(2-4) Ile, Leu or Val solution

As an Ile, Leu or Val solution, Ile, Leu or Val was
dissolved so as to have a concentration of 60 mM. Note
that, in the dissolution procedure, Ile, Leu or Val was
dissolved in Buffer A and then a medium was added in an
amount 1/10 as low as that of Buffer A.
(2-5) Control

The Livact composition test solution prepared in
Section (2-3) and Ile, Leu or Val solution prepared in
Section (2-4) were diluted 3 fold with Buffer B to prepare
a 20 mM solution.
[0057]
<Primary culture of human normal hepatocytes

According to a method of Nishimura et al. (Nishimura,
M., Yoshitsugu, H., Naito, S. and Hiraocka, I.: Evaluation
of gene induction of drug-metabolizing enzymes and
transporters in primary culture of human hepatocytes using
high-sensitivity real-time ©reverse transcription PCR.

Yakugaku Zasshi, 122: 339-361 (2002)), 1 x 10° cells/400 uL
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60mM Lou 255 :.-53 20mM Val 127 ..17 60mM Val 119 7, 4--10 20mM lle + Lou (10mM + 10mM) 184
41 60mM He + Leu (30mM + 30mM) 217

was dispensed in each well of a 24 well plate and cultured
in a CO, incubator. After 3 hours, medium exchange was
performed. Further after 21 hours (24 hours after
inoculation), medium exchange was performed. Thereafter,
the medium was exchanged every 24 hours. Note that, the
amount of liquid medium to be exchanged was set at 400
pL/well. Furthermore, exchange to each test solution was
performed at the after 48 hours at which medium exchange
was performed.
[o058]
<Experiment 1>

After human hepatocytes (1 x 10° viable cells/0.4
mL/well) were inoculated, medium exchange was performed 3
hours and 24 hours after inoculation. Note that, the
viability at the inoculating time was 90.4% (Lot 100).
Then, 48 hours after inoculation, a test substance was
added and 24 hours after addition of the test substance
was initiated, Total RNA was extracted (using Rneasy Mini
Kit) . Quantification of mRNA of albumin and HPRT1 was
performed by real time RT-PCR. ©Note that, HPRT1, which is
a house keeping gene, was used as an internal standard.
[0059]
<Experiment 2>

After human hepatocytes (1 x 10° viable cells/0.4
mL/well) were inoculated, medium exchange was performed 3
hours and 24 hours after inoculation. Note that, the
viability at the inoculating time were 93.6% (Lot 100),
84.2% (Lot LMP), 90.0% (Lot OQNQ) and 84.3% (Lot VUA).
Then, 48 hours after inoculation, a test substance was

added and 24 hours after addition of the test substance
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11 20mM lle + Val (10mM + 10mM) 125 28 60mM lie + Val (30mM + 30mm) 155 71-_ 30 20mM Lou +
Val (10mM + 10mM) 118 2 60mtvl Lou + Val (30mM + 30mM) 151 -.1.- 20 20mM Livact composition

was initiated, the medium was taken and the secretion
level of albumin was measured.
[0060]
<Preparation of Total RNA>

After the medium was suctioned, Total RNA was
extracted by use of QIA shredder and Rneasy Mini Kit. Now,
a preparation method using the Kit will be described below.
At the time points of 3, 24, 48 and 72 hours after
initiation of culturing, medium was removed by suction
from each well of the 24 well plate. However, at the time
point of zero, i.e., initiation of culturing, hepatocytes
were taken in a 15 mL-Conical Tube so as to contain 2 x
10° cells/tube. After centrifuged, the medium was removed
by suction. Next, a P-mercaptoethanol-containing RLT
solution (RLT solution:f-mercaptoethanol = 1:100) was
added in an amount of 400 pL for each and pipetted.
Thereafter the total amount was transferred in a QIA
shredder column and centrifuged at 15,000 rpm for 2
minutes. The eluate (350 uL) was taken and the equivalent
amount of 70% ethanol solution was added. After stirring
for 10 seconds was repeated three times, the total amount
was added to an Rneasy Mini spin column and centrifuged at
12,000 zrpm for 30 seconds and the eluate within a
Collection tube was removed by suction. A RW1 solution
(700 pL) was added and centrifuged at 12,000 rpm for 30
seconds, and thereafter, the Collection tube was replaced.
A RPE solution (500 uyL) was added and centrifuged at
12,000 rpm for 30 seconds and thereafter the eluate within
the Collection tube was removed Dby suction. A RPE

solution (500 pL) was added and centrifuged at 15,000 zxrpm
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136 9 60mM Livact composition 165 LI.- 25 [0068] [Table 3] 1. Value of albumin secretion level in
each Lot in Experiment 2 nem Lot 100 60mM Livact composition

for 2 minutes. Thereafter, the collection tube was
exchanged with a Collection tube (1.5 mlL). Rnase free
water (50 pL) was added and centrifuged at 10,000 rpm for
1 minute to elute total RNA. The eluate was diluted with
a 50 pug/mL Yeast tRNA solution 5 fold to prepare a Total
RNA solution for measurement. Note that, extraction
operations were all ©performed at room temperature.
Furthermore, the 50 pg/mL Yeast tRNA solution was prepared
by diluting a Yeast tRNA with RNase-free distillation
water.

[0061]

<Measurement of mRNA>

Applied Biosystems 7500 Fast Sequence Detection
System (Applied Biosystems) was used to guantify mRNA of
the house keeping gene (HPRT1) and albumin, as follows.
[0062]

RT-PCR was performed using TagMan One-Step RT-PCR
Master Mix Reagents Kit containing a 300 nM Forward Primer,
a 900 nM Reverse Primer and 200 nM TagMan Probe, in a
system of 20 pL/tube. Total RNA solution (3 uL) was used.
As RT-PCR conditions, the reaction mixture was maintained
at 48°C for 30 minutes and thereafter at 95°C for 10
minutes and then a cycle consisting of a reaction at 95°C
for 15 seconds and a reaction at 60°C for 1 minute was
repeated 40 times. Fluorescent intensity was measured
every cycle. Note that, as a reaction container, a Fast
96-Well Reaction Plate (0.1 mL) was used and as a cover,
Optical Adhesive Covers was used.

[0063]

<Quantification of albumin secretion levels>
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12.30 Lot 100 lle + Leu (30mM + 30mM) 20.88 Lot LMP 60mM Livact composition 2.06 Lot LMP lle +
Leu (30mM + 30mM) 3.22 Lot ONQ 60mM Livact composition 4.92 Lot ONO

The albumin concentration in the medium was measured
by a Human Albumin EIA Kit (Takara Bio Inc.).
[0064]
<Calculation method and statistical process of results>
(1) Quantification of mRNA
HPRT1I mRNA was used as an endogenous control.

Quantitative values of mRNA were calculated by the ACt

method (Nishimura, M., Yaguri, H., Yoshitsugu, H., Naito,
S. & Satoh, T., (2003); Yakugaku Zasshi, 123, 369-375) and
a test was performed in triplicate. The expression level

of albumin mRNA was expressed by a ratio based on the
expression level of HPRT1 wmRNA (regarded as 1). The
average value (mean) * a standard deviation (S8SD) was shown
in Table 2 and Figure 1.
[0065]
<Quantification of albumin secretion levels

The results were shown as values for each Lot and as
an average value (mean) * a standard deviation (SD).
[0066]
<Results and Discussions>

The obtained results are shown in Table 2, Table 3
and Figure 1.

[0067]
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lle + Leu (30mM + 30mM) 9.56 Lot VUA 60mM Livact composition 7.44 Lot VUA he + Leu (30mM +
30mM) 9.96 2. Average value of albumin secretion levels in all Lots in Experiment 2 newell (mean
SD) 60mM Livact composition

[Table 2]
Expression level of albumin
Test substance mMRNA
{mean £ SD)
1/10 medium (Control) 148 + 30
20mM lle 174 + 33
60mM lle 222 + 27
20mM Leu 215 =+ 63
60mM Leu 255 + 53
20mM Val 127 £ 17
60mM Val 118 + 10
20mM He + Leu (10mM + 10mM) 184 + 41
60mM Hle + Leu (30mM + 30mM) 217 = 1
20mM He + Val (10mM + 10mM) 125 =+ 28
60mM He + Val (30mM + 30mM)} 155 = 30
20mM Leu + Va! (10mM + 10mM) 118 =+ 2
60mM Leu + Vat (30mM + 30mM) 151 = 20
20mM Livact compaosition 136 + 9
§0mM Livact composition 165 + 25
[0068]
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6.68 - 4.34 he + Leu (30mM + 30mM) 10.91-1-. 7.33 [0069] From each table and graphs of Figure
1 showing the results of Table 2, the following facts are found. That is, as shown in Table 2 and Figure
1, using human hepatocytes, the effects of single use of lle, Leu and Val, whether a combination of Ile
and Leu, a combination of Ille and Val, and a combination of Leu and Val mutually produce an additive
effect, a synergistic effect or mutually antagonize were investigated based an increase of albumin
MRNA expression level as an index. A single amino acid of lle, Leu and Val, combinations of lle and
Leu, Leu L L, 1l F?nd Val, and the Livact composition (lle:Leu:Val = 1:2:1.35, 20 mM, 60 mM) were
compared. AS a result, it was confirmed that in the cases of single amino acids of Ile and Leu and the
combination of lle and Leu, albumin mRNA expression level increases in an additive manner. It was
found that thé. dtahienaitisibuilie sectédonhay einradditivé effecEapalimem 2ZnRNA expression level.

Furthermorepitwwas-confirmedt-that-trthe-cases-of-acombimatiomwitlr-vat-anmicrease effect of the

albumin mRNA expression level is reversed. [0070] Furthermore, E’)@dé'ﬁ'fnent P shows the results
of 4 lots of h’tjmnd@epmmﬁ,é&\@lmiggﬁtained, the secretion level gdegreased in the same
manner as if-Experiment-i-(see Tabte-3)10671] As-describet-aboveitisfouhd that it is effective

to use the corhpioMlon 17 reorit iPPu¥balbuminemia to increase an?dffimin ynthetic ability.

[0072] <Study ef Livp efbosta enitreaspdsitbe plasma albumin copcentragion in hypoalbuminemia
mice>

Lot LMP lle + Leu (30mM + 30mM) 3.22
Lot ONQ 60mM Livact composition 492
Lot ONQ lie + Leu (30mM + 30mM) 9.56
Lot VUA 60mM Livact composition 744
Lot VUA [ie + Leu (30mM + 30mM) 9.96

2. Average value of albumin secretion levels in all Lots in Experiment 2

ng/well
{mean + SD)
60mM Livact composition 6.68 % 434
Ile + Leu (30mM + 30mM) 1091 + 733

[0069]

From each table and graphs of Figure 1 showing the
results of Table 2, the following facts are found. That
is, as shown in Table 2 and Figure 1, using human
hepatocytes, the effects of single use of Ile, Leu and Val,
whether a combination of Ile and Leu, a combination of Ile
and Val, and a combination of Leu and Val mutually produce
an additive effect, a synergistic effect or mutually
antagonize were investigated based an increase of albumin
mRNA expression level as an index. A single amino acid of
Ile, Leu and Val, combinations of Ile and Leu, Leu and Val,
Ile and Val, and the Livact composition (Ile:Leu:Val =

1:2:1.35, 20 mM, 60 mM) were compared. As a result, it
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In this test, the effects of each test substance on plasma albumin concentration of mice which had
onset of hypoalbuminemia was measured. The test was performed as follows. [0073] <Experiment 3>
BALB/c, female mice were induced hypoalbuminemia by fasting for 3 days. Each test substance was
orally administered for 7 days and the plasma albumin concentration was measured. The details of
the experiment will be shown below. [0074] <Preparation of test substance> Val (+): L-leucine
(0.214 g), L-isoleucine (0.107 g) and Lvaline(0.129 g)(all obtained from the peptide laboratory) were

weighed ang plaged, together with.an appropyiate. amount of distilled water for injegtion, (Qtguka

Pharmaceutical Co., Ltd.) in a 15 mL-conical tube (Japan, Becton; Dickinson and Company) and
mixed. Theylwerawdmpiatelpdidsdived inohd watdritormak€ 15Iel. afal (-reu, Lslébeine0.214 g)
ar_ld L-isolegﬁ\%a (leoge%)s(f” I(73l_:)Stairxlfedlfrorrr; thg £segti.d% Iaborrlator were é/veni_%t}{ad aqd pl cgd together
with an appropriaté Amount of distied water or mmc%on?O‘?suk% larmaceltical Co:, Lt S inal5
mL-conicakizbe (Sapad, Beatop, DiekinsesmpdrGampanypand mixedadheynuere samspletaly dissolved
in the water to make 15 mL. [0075]
additive effect  of albumin mRNA expression level.
Furthermore, it was confirmed that in the cases of a
combination with Val an increase effect of the albumin
mRNA expression level 1is reversed.
[0070]
Furthermore, Experiment 2 shows the results of 4
lots of human hepatocytes. If Val was contained, the
secretion level decreased in the same manner as in
Experiment 1 (see Table 3).
[0071]
As described above, it 1s found that it is effective
to use the composition for ameliorating hypoalbuminemia to
increase an albumin synthetic ability.
[0072]
<Study of the effects on increase of the plasma albumin
concentration in hypoalbuminemia mice>
In this test, the effects of each test substance on
plasma albumin concentration of mice which had onset of
hypoalbuminemia was measured. The test was performed as
follows.
[0073]
<Experiment 3>
BALB/c, female mice were induced hypoalbuminemia by

fasting for 3 days. Each test substance was orally

administered for 7 days and the plasma albumin
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<Animal used> In this Experiment, mice, BALB/cCr Sic, female, 7 weeks old (body weight upon
arrival: 18 g to 20 g) (Japan SLC, Inc.) were used. [0076] <Administration method> The above
mice were divided into the following three groups. The following valine (+) group and Val (-) group
were fasted for 3 days, and each test substance prepared in the above was orally administered at a
dose of 10 mL/kg/day, continuously for 7 days. Note that, the Val (+) group and the Val (-) group were
fed during the period of administering each test substance.Furthermore, the control group was only fed

during thec\évplgle lest %eircijod. ‘[000577 Qéal é;ggr.ou e group (%n'{j' eefasted f]c:)r 3 éjra%s and then
Val (+) was oraﬁy admlnlsfére(i n:% isoleucine: Op%)kﬁ g(}Tkg/aay, eu0|ne?b.1f§(8ﬁ<g}dgy, valine: 0.086
g/kg/day will be shown below.

[0074]

<Preparation of test substancesx

val (+):

L-leucine {(0.214 g), L-isoleucine (0.107 g) and L-
valine (0.129 g) (all obtained from the peptide
laboratory) were weighed and placed together with an
appropriate amount of distilled water for 1injection
(Otsuka Pharmaceutical Co., Ltd.) in a 15 mL-conical tube
(Japan, Becton, Dickinson and Company) and mixed. They
were completely dissolved in the water to make 15 mL.
val (-):

L-leucine (0.214 g) and L-isoleucine (0.107 g) (all
obtained from the peptide laboratory) were weighed and
placed together with an appropriate amount of distilled
water for injection (Otsuka Pharmaceutical Co., Ltd.) in a
15 mL-conical tube (Japan, Becton, Dickinson and Company)
and mixed. They were completely dissolved in the water to
make 15 mL.

[0075]
<Animal useds>

In this Experiment, mice, BALB/cCr Slc, female, 7
weeks old (body weight upon arrival: 18 g to 20 g) (Japan
SLC, Inc.) were used.

[0076]
<Administration methods>

The above mice were divided into the following three

groups. The following valine (+) group and Val (-) group

were fasted for 3 days, and each test substance prepared
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(val (-) group) The group of mice fasted for 3 days and then Val (-) was orally administered, n=5
isoleucine: 0.071 g/kg/day, leucine: 0.143 g/kg/day (Control group) The group of mice fed during the
whole test period, n=5 [0078] <Sampling> At the 3rd day after initiation of fasting and 1st, 3rd and
7th days after initiation of administrating a test substance, the above mice were scratched the
eyeground with a heparin-treated Terumo Hematocrit capillary tube (Terumo Corporation) without
anesthesia to take blood (about 20 uL). The collected blood was cooled on ice and centrifuged at

;ﬁ)%?gir:gmifﬂr 10pinuigs e separatedhg s measuspmant {0979 <Methad fofypgasyigng plasma
mL/kg/day, continuously for 7 days. Note that, the Val
(+) group and the Val (-) group were fed during the period
of administering each test substance. Furthermore, the
control group was only fed during the whole test period.
[0077]

(val (+) group)

The group of mice fasted for 3 days and then Vval (+)
was orally administered, n=3

isoleucine: 0.071 g/kg/day,

leucine: 0.143 g/kg/day,

valine: 0.086 g/kg/day
(val (-) group)

The group of mice fasted for 3 days and then Vval (-)
was orally administered, n=5

isoleucine: 0.071 g/kg/day,

leucine: 0.143 g/kg/day
(Control group)

The group of mice fed during the whole test period,
n=5
[0078]
<Sampling>

At the 3rd day after initiation of fasting and 1st,
3rd and 7th days after initiation of administrating a test
substance, the above mice were scratched the eyeground
with a heparin-treated Terumo Hematocrit capillary tube
(Terumo Corporation) without anesthesia to take blood
(about 20 upL). The collected blood was cooled on ice and

centrifuged at 12000 rpm for 10 minutes to separate the
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The plasma albumin concentration was measured by using Fuji dry-chem slide ALB-P (FUJIFILM
Medical, Inc.) in an automatic analyzer DRI-CHEM 7000 (FUJIFILM Medical, Inc.). The plasma
albumin concentrations of mice to the 7th day after administrating the test substance were shown in
Table 4. [0080] <Analysis method> With respect to values of each measurement item, an average
value (mean) standard deviation (S.D.) of each group was obtained. Furthermore, statistical analysis
between the Val (+) group and the Val (-) group was performed by the Student t-test and analysis of
variance ofltgrg%-dependecti'ut chan%tl-:-s. No%that, the si%nifican%e level Jx])_f the test V\ﬁ? 51i§E)oth sides).

Data couﬁtlng Was per?or%med K? icrGSOT EXCeT 2003 (R/Iicrotso?t ce ﬁ.‘}l.a As & statistical analysis

software, ieSAZ g fArm Systex Co., Ltd.) was used. [0081] [Table 4] Test group Plasma albumin
concentraErig&(gédt.) 3rd day after fasting After administration of test substance
<Method for measuring plasma albumins>
The plasma albumin concentration was measured by
using Fuji dry-chem slide ALB-P (FUJIFILM Medical, Inc.)
in an automatic analyzer DRI-CHEM 7000 (FUJIFILM Medical,
Inc.). The plasma albumin concentrations of mice to the
7th day after administrating the test substance were shown
in Table 4.
[0080]
<Analysis methods>

With respect to values of each measurement item, an

average value (mean) * standard deviation (S.D.) of each
group was obtained. Furthermore, statistical analysis
between the Val (+4) group and the Val (-) group was

performed by the Student t-test and analysis of wvariance
of time-dependent changes. Note that, the significance
level of the test was 5% (both sides). Data counting was
performed by Microsoft Excel 2003 (Microsoft Co., Ltd.).
As a statistical analysis software, EXSAS 7.6 (Arm Systex
Co., Ltd.) was used.

[0081]
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1st day

i 3rd dayF7th day Val(-) group 1. 650. 26 2.620. 16 2.910. 15 .._.J 2. 980. 17 2. 730.

06 Val(+) group 1. 760. 40 2. 5710. 26

[Table 4]
Plasma albumin concentration (g dL)
Testgroup | 3rd day after After administration of test substance
fasting 1st day 3rd day 7th day
Val(—) group| 1. 65=+0. 26 2.62+x0. 16 2.91+0. 18 2. 88+0. 17
Val(+) group| 1.76+0.40 | 2.57+0.26 | 2.77%0.08 | 2. 73%0.06
Control group| 2.94z0.10 | 2. 89+0. 31 2.81+0. 12 | 2.80%0.27

[0082]
<Results and Discussions

As shown in Table 4, a test substance was given for

7 days to the fasted mice under the above conditions, it

was observed that Val (-) group shows an upward tendency

of albumin (p = 0.0531) compared to Val (+) group at the

7th day. Furthermore, according to analysis of variance

of time-dependent changes supplementarily performed, a

significant difference was observed between groups and

time periods. It was suggested that Val (-) can increase

plasma albumin concentration with time compared to Val (+).

From the results of this test, it was considered that

removing Val from BCAA (Val (-)) can be expected the

effect on increase blood albumin concentration exceeding

that of a BCAA preparation (Val (+)) such as Livact
(registered trade mark) presently wused 1in c¢linical
practice.

Industrial Applicability
[0083]

As mentioned above, the composition for ameliorating

hypoalbuminemia of the present invention is preferably
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2.770, 08 Control group 2.940. 10 2. 890.31 2.810. 12 2. 800. 27 [0082] <Results and Discussion>
As shown in Table 4, a test substance was given for 7 days to the fasted mice under the above
conditions, it was observed that Val (-) group shows an upward tendency of albumin (p = 0.0531)
compared to Val (+) group at the 7th day. Furthermore, according to analysis of variance of
time-dependent changes supplementarily performed, a significant difference was observed between
groups and time periods. It was suggested that Val (-) can increase plasma albumin concentration with
time compare to \%gl ]tj+). Fg(?nm ge reglrjlltsaof Lthis ;[Tclasté' was c_(}:og%iggr.eg thast urgpﬂovigg V%I from BCAA
(Val (-)) can be‘expec ed"the effect o incréase Blood albuMin conaentratiof excee?:hng fhat of a BCAA
preparatiom@®{ad {th) suthramlivaciiiegisiered iratle margyirasantly usad inClimealprastice.
Industrial Applicability [0083] As mentioned above, the composition for ameliorating

hypoalbu netia of the present invention is preferably
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used, for example, in a form of preparation such as an infusion formulation, an oral formulation and a
food or drink. CLAIMS 1. A composition for ameliorating hypoalbuminemia containing a
branched-chain amino acid as an active ingredient, wherein the compaosition contains leucine and/or
isoleucine and does not contain valine as an active ingredient. 2. The composition for ameliorating
hypoalbuminemia according to claim 1, wherein the composition contains leucine and isoleucine as
the branched-chain amino acid. 3. The composition for ameliorating hypoalbuminemia according to
claim 2, wherein a mass ratio of the leucine to @E}giggucine is from 0.1 to 10. 4. The composition for
ameliorating hypoalbuminemia according to claim 1, wherein the composition contains either leucine
or isoleucine alone as the branched-chain amino acid. 5. The composition for ameliorating

hypoalbumjnemia according to claim 1, in a form of infusion formulation. 6. The composition for
ameloratinty hypdalburABHTS SEE6Ting 15" dlaim 1A Tt Of tal (GHRASIOR™ FRE tomposition
for amelioratiag Bypaaluminenta aseaksing-tesclaim dninrasformcofdoodigr didpk. active

ingredient, wherein the composition contains 1leucine
and/or isoleucine and does not contain valine as an active

ingredient.

2. The composition for ameliorating hypoalbuminemia
according to claim 1, wherein the composition contains

leucine and isoleucine as the branched-chain amino acid.

3. The composition for ameliorating Thypoalbuminemia
according to claim 2, wherein a mass ratio of the leucine

to the isoleucine is from 0.1 to 10.

4. The composition for ameliorating hypoalbuminemia
according to c¢laim 1, wherein the composition contains
either leucine or isoleucine alone as the branched-chain

amino acid.

5. The composition for ameliorating hypoalbuminemia

according to claim 1, in a form of infusion formulation.

6. The composition for ameliorating hypoalbuminemia

according to claim 1, in a form of oral formulation.

7. The composition for ameliorating hypoalbuminemia

according to claim 1, in a form of food or drink.
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