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DESCRI PTI ON ACCELERATI NG AGENT OF CALCI UM ABSORPTI ON
TECHNI CAL FI ELD The present invention relates to an

wagent09i4s6 pronoti ng cal ci um absor pti on. BACKGROUNE20ART52906

A level of calciumwthin the {iving body is
constantly mai ntai ned by bal anci ng between absorption
and excretion fromthe gastrointestinal tract, and
renal tubul ar reabsorption and excretion,

respectively. Cbnsequentbﬁscggb%&?ﬁqdeficiency IS one
of the synptons of chronic renal ftailure. Al so,

cal ci um defg ﬁg@gﬁ | f Oy S [f e t _easy
to find vardljgus o'](?)%li@‘%(% al n%g a #%@?oé’éscé@%m and
an efficiency of the absorption is not sufficient in
many cases. Cal ciumdeficiency is responsible for

g@?@g#ﬁe@g?ﬁilgnd may cause osteoporosis and

nd thus it is hoped to establish a

nmet hogd, for i nprovi ng, an efficiency of the cal cium
absorgP?onH%g%ﬁqqme%ﬂ%ﬁqt%?ﬁesF? atand/ &0 bewe agent for
absoretion of calcium A s maintaining a bal anced
BreugtiarcradtiemeaR8REPELORor good cardiac. functi on,

cal ci um deficiency has al so been linked to

BACKEBOUNBUPARE di sorders such as at heroscl erosi s,

A level of calcium within the 1living body is
constantly maintained by balancing between absorption and
excretion from the gastrointestinal tract, and renal
tﬁbular reabsorption and excfetion, respectively.
Consequently, calcium deficiency is one of the symptoms of

chronic renal failure. Also, calcium deficiency is often

found since it is not easy to find various foods containing

a lot of calcium, and an efficiehcy of the absorption is

not sufficient in many cases. Calcium deficiency is

responsible‘fof brittle bones and may cause osteoporosis
and osteomalacia, and thus it is hoped to establish a
method for improving an efficiency of the calcium
absorption from the small intestine and/or bone absorption
of calcium.

As maintaining a balanced blood calcium is essential
for good cardiac function, calcium deficiency has also been

linked to cardiovascular disorders such as atherosclerosis,

coronary artery disease, ischemic heart disease,
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coronary artery disease, ischem c heart
di sease, hyperl i pi dei ai a and hypertension. Cal ci um has

walsw/desn found to | ower chol esterol |evels. @CnEP2007/052906

condi ti ons which may benefit $rominproved cal ci um
absorption are malaria, ulcerative colitis, gingivitis
or dental plaque, and | earning defects such as

Al zheiner's or senile denentia. GA is a gumy

%ﬁ%’gﬂﬁ%‘h%ﬁ?' ?ﬁ‘é{ f%}éae Si&s andhokiRhantdy 0k1so been

acia Senega egu or other Acacia species

Leguni n %ﬁ' T | .01, conponent of GAis arable
é&$%¥(9©9§%F qgégﬁ%lchpexi§$£ as Ca, Mg and/or K
salts,, ,Acid hydrol ysis of GA vyi bgs L- I no :
Dgal%@?%e,cc{r}cﬁ"ﬁa% B, Mhe g"l%’1 ur%%r?écfg%i df&imﬁ improved
addi tion, traces ,of hydrol ase .and oxi dase are.present,.
tdbet Her ﬁ¥§ﬁ?§ quleaﬁﬁowﬂa%ﬁr%ﬁMergﬁcgﬁa%ﬁESteﬁﬁgitls’
in GA. Fromthe era _of ancient %%%Et’ GA 'has bee% usedh
GENEL Yo ks nedi siendadoP katdiar 2R NehBabPIpEr F6d6ints Such as
di sease and al veol ar pyorrhea (treating a bl eeding
Aloheimer et FEMbYE ieeRer®: in the gums, or
promoting a growth of the teeth); lung disorders and
| i verGRii soraleywmnt epidainn adfaknedelre Epe stems and/or
emul sifier with flavour for keeping honogeneity of i
brapei ent sAckdgiai cesnagdli clbeFwamosaef ood adiheirveAcacia
for maintaining a shape of candies and stabilizers of .
sped temesLéguninopaessi nbhe atbds oemponent of GA is arabic
acid (79 to 81%), which exists as Ca, Mg and/or K salts.
Acid hydrolysis of GA yields L-arabinose, D-galactose, L-
rhamnose, and D-glucuronic acid. ' In addition, traces of
hydrolase and oxidase are present, together with a little
amount of mineral and proteins in GA.

From the era of ancient Egypt, GA has been used as a
folk medicine for the treatment of periodontal disease and
alveolar pyorrhea (treating a bleeding from the gums,
removing ulcers in the gums, or promoting a growth of the
teeth); lung disorders and liver disorders.

At present, GA is used as an emulsifier with flavour
for keeping homogeneity of ingredients of Jjuices and ice-
creams, a food additive for maintaining a shape of candies
and stabilizers of medicines for compressing tablets or

preventing -disproportionation of the ingredients in a

liquid formulation.
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preventing di sproportionation of the ingredients in a
liquid fornmulation.GAis a dietary fiber, which is

wdi2bd7iooudss t o di gest by digestive enzynes, andPC$/JP2007/052906

general |y known to prevent calgium absorption fromthe
gastrointestinal tract. Tokkyo Kokai H09-67257 (1997)
di scl oses an attenpt to give a pronoting effect on

m neral absorption to chitin by reducing its nolecul ar

wei ghiga Sishee dgRitkiry Witha Langer iED'dﬁ‘f‘Hi%l‘%Eit%ht igest by
prevents absorption of mnerals such as calcium

i hesrariery Badhi 38 ToRTstatida LGHRa) elnoprevent
BT S eh el S S ah Rt BsF B g (eprbet Tokiyo
AL RO B8 (B088 | "R aR R cBPer AP RgPEr [ et shve
BRCBPbThEn RABSor sion it bo, S SACKIRE CF ehitin by

I NVENTI ON .Di etary fiber is believed to be one of the
ﬁgchﬁﬁgoﬂgénFQ§EQQ%ﬁﬁsWeég%Ee PLnpPevdittdna wiipgh da larger

i ncrease of bl ood glucose after a meal by controlling
molgfulaf @3&8@§elﬁﬁ%ﬂ@???oﬂb@ﬁépﬁh@mrofnmagﬁnaﬂs such as
tract, and avoids constipation wth the associ ated
€2dFdnon BRIRSEHEW| and the like. Also a method for
improving calcium absorption by adding lactose and sugar-—
alcohol to dietary fiber is proposed (Tokkyo Kokai 2002-
142721) .

With respect to Ga, an dccelerating effect on

absorption of water and sodium ion from the small intestine

was disclosed, but an accelerating effect of calcium

absorption from the small intestine or bone absorption has

not been reported.

DISCI.OSURE OF INVENTION

Dietary fiber is believed to be one of the most
important nutrients, since it prevents a rapid increase of
blood glucose after a meal by controlling a rate of glucose
uptake from the gastrointestinal tract, and avoids
constipation with the associated excretion of harmful
substances in the intestine.

Thé present invention provides an accelerating agent

of calcium absorption, which can be taken daily, optionally
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substances in the intestine. The present invention
provi des an accel erati ng agent of cal ci um absorption,

wohbwwhoemn be taken daily, optionallywith a di eCagyp2007/052906

fiber, to avoid a cal cium defjciency. The inventors
have unexpectedly found an accelerating effect of GA
on cal ci um absorption fromthe gastrointestinal tract.
According to a first aspect of the present invention,

@tﬁcsehﬁeﬁkkg}g f@%_%@,doa‘o C & 4My B QERLIORFAMIINTING  The

m Arabi c s provided. According to a second aspect

fxg%%#ﬂ@o?é 83t gﬁxgééggk%é@é‘dl herend Sa i@é&i@f@i@m CheEact of

conprisin clum-agent and the accel erati ng

defi ned ' '
S5, 88, AFHEH RO B LD v M4 b

ent i-on,

accel erating agent as.defined abov i.n the . .
nanuf%E?%¥%9%$ gocﬁlgPﬁﬁFeﬁFRﬁq(jéix#.e/ékﬁﬁ%ﬁ%gl?%e%tlon’
fourth aspect of the present. i.nvention, .a conposition
2BnpEressratindr a8PEtand £add i ABRERE L0 Oitprising Gun

conbi ned preparation for simultaneous, separate or
Reabbat ial PERELEedt herapy. According to a fifth aspect

of the present invention, there is the use of Gum .

Ar abi Beearéheg nedud ateeed ofshedbdP Ealeft PFeFeRhelnvention,
treatnent or prevention of a disease associated with a
thkceuhsdef telehey-emctoreiingoed eompxipingpaceabfliupeagent
present invention,

and the accelerating agent as defined above.

According to a third aspect of the present invention,
there is the use of the accelerating agent as defined above,
in the manufacture of a calcium-enriched food.

According to a fourth aspect of the present invention,
a composition comprises Gum Arabic and a calcium agent, as
a combined preparation for simultaneous, separate or
sequential use in therapy.

According to a fifth aspect of the present invention,
there is the use of Gum Arabic in the manufacture of a
medicament for the treatment or prevention of a disease
associated with a calcium deficiency.

According to a sixth aspect of the present invention,
there is the use of an accelerating agent as defined above,
for the manufacture of a medicament for the treatment or

prevention . of chronic renal failure, or a calcium

deficiency associated with chronic renal failure.
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there is the use of an accel erating agent as defined
above, for the manufacture of a nedicanent for the

woneEtooess or prevention of chronic renal fail BRCEJIPINT/E52906

cal ci um defi ci ency associ atedswi th chronic rena

failure. According to a seventh aspect of the present
invention, there is the use of an accel erating agent
as defined above, in the manufacture of a medi canent

for }L%;:c%fc{ﬁ% NENty Qe RIRME U ©Of o £ ail Qasdd@rinvention,

di sor I ncl udi ng one or nore of atherosclerosis,

ﬁ’gé’roenair%.%{é Qe dddwfsﬁei}geacéeslq}.qu éz‘gﬁré&}@iaﬁ:ﬁ%ﬁined above,

perll Idema an ertensi on. ng to an

SLot B el LT e o

I hg agen above, in't
manuf act ure a di canent _for_ the treat t..an
SR LT of tohBf BOL R aT CHAea, K PRTEHOl s CEPOERE ©ne oF
subj ect . According to,a ninth aspect of tgffﬁgesent. hemi
ReRRNPF oRTREREPELFEOPHE, USBTBPARY ACd&rer ST “AgentSCRemLC
as defined above, in the manufacture of a medi canent
HeRTh MRl eaee men P L IR ElRht 3 ORI 1% cor di ng
to a tenth aspect of the present invention, there is )
t he Aeeoniing tecat ikdhiy agRert &f dere e el nTeRtLon,
the manufacture of a nedicament for the treatnent or
thevent $ othefuse cef an acevl draingcedenli mp tehined above,
el eventh aspect of the present invention, there is the
isethk ammctetenet i 0§ agemedasament for the treatment or
reduction of cholesterol in a hypercholesterolemic subject.

According to a ninth aspect of the present invention,
there is the use of an accelerating agent as defined above,
in the manufacture of a medicament for the treatment or
prevention of malaria.

According to a tenth aspect of the present invention,
there is the use of an accelerating agent as defined above,
in the manufacture of a medicament for the treatment or
prevention of ulcerative colitis.

According to an eleventh aspect of the present
invention, there is the use of an accelerating agent as
defined above, in the manufacture of a medicament for the
treatment or prevention of gingivitis or dental plaque.

According to a twelfth aspect of the present invention,

there is the use of an accelerating agent as defined above,

in the manufacture of a medicament for the treatment or
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defined above, in the manufacture of a nmedi canent for
the treatnent or prevention of gingivitis or dental

woheaywed4sfccording to a twel fth aspect of the pPCEIPWNT/052906

invention, there is the use of. an accel erati ng agent
as defined above, in the nanu#%cture of a nmedi canent
for the treatnent orprevention o f |earning defects
such as Al zhei ner's di sease or senile denenti a.

Calciumdeficiency i.s re nsi bl e for_brjittle.bones ..

RROY Ty C5u8E JorEDroa L it CUTrAT d oSHREE S disease
gresent ingentign makes it possible to inprove the
FfPEPeheyd8MeRELRei um absor ption from the smal

i ntestine, and/ or_ bone absorption o f _cal cium and ta

pr evehlEhERasiRtd didkakedsS WFTRONSRAG ahebudIfittle bones
taking dietary fiber which is one of the inportant

AREr Padt Saurferefbreporprl HrasdnesitepBalpcda.s afkk® present
Gum Arabic for the manufacture of .a nedi canent for the
ireanhbon owrksseveht poAsébiecodieoporpeve &hg/ cfficiency of
osteomal aci a. The nedi canent may al so include a

cal cium slpphmrising adeon . tIBRI ERaDESCREPIF$ OM@©P and/or bone
DRAW NGS Figure 1 shows ratios o f cal ci um content
absarpetlonn afhecaecower eddperd usrenesvl dhiecorebove diseases,
Per fusion solution containing calcium (1 ng/irilL) or

Bl Ceumiand taAcbtsaY) tesird aketdhy odgberhehtichcti sanshe of
each sanple o f 500 nL was recovered at 10, 20, 30,

#Re 50penrda6@ murdiriesval sriddefore, the present invention

is also Gum Arabic for the manufacture of a medicament for
the treatment or prevention of osteoporosis and/or
osteomalacia. The medicament may' also include a calcium

supplement/agent.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows ratios of calcium content remained in

‘the recovered perfusion solution. Perfusion solution

containing‘calcium (1 mg/mL) or calcium and GA (7.5%) was
flowed through the tract and each sample of 500 pL was
recqvered at 10, 20, 30, 40, 50 and 60 min intervals after
the start of the perfusion.

Figure 2 shows total urinary excretion of calcium for
three days. Water containing calcium, GA or calcium + GA
was administered to rats and the results were expressed by
+Ca, +GA and +[Ca + GA], respectively.

Figure 3 shows the effects of feeding calcium and/or



10

15

20

25

the start o f the perfusion. Figure 2 shows total
urinary excretion of calciumfor three days. Witer

woanmi7avnsng cal ci um GA or cal cium + GA was PCT/JP2007/052906

adm nistered to rats and the results were expressed b
y HCa, +GA and +[Ca + GA], respectively. Figure 3

shows the effects o f feeding cal ciumand/ or GA on body
wei ght increase in rats. "Control" and Ca free'' means

body wej ght s _of, e group_fed.a norpal die 1 n
@%Iéth?%@¥i@F@ﬁ%ﬂﬂig?cfggigcﬁfVe ?EBFiguréoﬁggﬁomsiﬂxi ca
the effects of feeding, calci and/ or on hardness.
SFeFﬁem?%ﬂﬁrb?ﬂyrﬂ?%ggt€bﬂ¥rgﬂé %ﬁauché?r%enoﬁF%?tﬁéet and
same_as described above. Figure 5 shows the effects of
ﬂeéaiﬁgu@aﬂeﬁaﬁal%a/éie@rﬁgp?ﬁél% Yents of Ca, zn, M

g and P of the fenur in rats. "Control" and Ca Iree"

are t Reosase lashivscribedeabesss RAifgireed hovRlehan and/or
effects of feeding calciumand/or GA on ALP in bl ood «
GA rcat shardoess obT dite " Cameredn draldhe s&pgtgol” and “Ca
descri bed above. BEST MODE FOR CARRYI NG QUT THE

FNGENTREN Ahs thmewatedesokibed ghavenm this invention,

a gumy exudation fromthe stens and/or branch of

Acaci gigpeei 6s fhegunthesadfestich ofs Peadig Seabgahm and/or
and Acacia seyal may b e used in its intact form From

the ovi ewepebhitcaftseasy cayaizhabMyi typda®d ofashe femur in rats.

formul ation, the dried powder of the

“Control” and Ca free” are the same as described above.
Figure 6 shows the effects of feeding calcium and/or

GA on ALP in blood of rats. “Contrpl” and “Ca free” are the

same as described above.

BEST MODE FOR CARRYING OUT THE INVENTION

As the water—-soluble gum in this invention, a gummy

exudation from the stems and/or branch of Acacia species

- (Leguminosae) such as Acacia Senegal and Acacia seyal may

be used in its intact form. From the view point of easy
availability and easy formulation, the dried powder of the
said gum and/or the extract of the said gum are preferable.

The preferred extraction solvent 1is water. The
agueous extract can be used as it is, or after
concentration, dilution and/or purification.

The dried powder and/or the extract can be purified by
means of column chromatography.

The accelerating agent of the present invention can be
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said gum and/ or the extract of the said gumare
preferable. The preferred extraction solvent is water.

woheo7aqusous extract can be used as it is, or aETEP2007/052906

concentration, dilution and/og purification. The dried
powder and/or the extract can be purified b y neans of
col umm chromat ogr aphy. The accel erati ng agent of the
present invention can b eused by nmixing it with a

i contahpgi ngef qethh f f exaeRlif-candaki hYnBr O8Y6s, for
1%%%_ gg*n@?&,_gogurt, cheese and the Iike, andgby_
%?a% a g?hsiygnggﬁ%dtn A GRSEs Ohi eRl CBrudef i Cdr?é?%se and

0 cal ci Um'c ning food. The cal ci umagent use
case_i.n
r

i.n C |.ud .but t, 14 mi ted
b PSP S5 RO 1000 cace of
b t cal ci | act at e, | Ci , '
LR G p8 sloml el ol olimal eate, galglum
hl orid d | ci; hyd i de; ad t I ducts, . .
L0130 CRLELUT, Y o6 02, 2Rl SAUCA! OO Sy oo

bone powder. In_order to coggensate for_the | ac

of
@l ciaunfopfe afidiigieat | REMREEALNEF & hE2pFadBneSalt such as
invention can be used by mxing it with various foods
eabic @an nkeaxeenatiem el ehen fg%‘a’%*}t%s ViR +Chdm pygluconate,
conbining it wth a cal cium agent descri bed above. The
calcium encethéd, f oothidiaudesitrathot IGadiQisdR t gohosphate,
carbonated drinks, fruit juice, fernmented
calcium chloride and calcium hydroxide; and natural

products such as shell meal, coral powder, egg shell, milk,
cow bone powder.
In order to compensate for the lack of calcium, the

accelerating agent of the present invention can be used by

nixing it with various foods and drinks (calcium—-enriched

foods) as well as by combining it with a calcium agent
described above. The calcium-enriched food includes, is
not limited to, carbonated drinks, fruit juice, fermented
drinks, milky drinks such as milk; frozen desserts such as
ice—-cream, ice milk; dairy products such as yogurt, cheese;
luncheon meats such as ham, sausage; fish paste products;
bread hotcake, prepared dish, cream caramel, soup and the
like.

If necessary, an appropriate amount of sweetener such
as sugaL, honey, glycerine and aspartame, spice such as

garlic and ginger, perfume such as fruity £flavour,
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drinks, mlky drinks such as mlk; frozen desserts
such as ice-cream ice mlk; dairy products such as

we@agurrmw44s6heese; | uncheon nmeats such as ham saasaAP®)7/052906

fish paste products; bread hogcake, prepared dish,
cream caranel, soup and the like. If necessary, an
appropri ate anount of sweetener such as sugar, honey,
gl ycerine and aspartane, spice such as garlic_and
aq{ﬂﬁh%{idﬁ?%f%ﬁu% 2% e Midiedd A¥a » aptd i @dntsa1t  and
suchas et ylenedlan1ne lum salt and sodi um

ul f.at e 0 S
U OB aa‘?f‘lf% ac?‘nsnd%%hé“ ofPell Mfiionine,
Vi tamn B vVitamn vit.am.n

WERTnath e Ye ae{jcijdevd“iamtrhes%%kf & san‘}l%amln A vitanin
f | h. ‘ ’ _
G aBbFRBIE. Fai 20 ST dhot Gor 1 Bo. chal &1 Snpmide, can

| eaves or barl ey) and/or the extract of crude drug
ksictlerd Fhsierr) e VAT B HAN W so can be added

to the said drink fornulation for oral adm nistrati.on.

The Malererht IR§CagEHCRoRY Her PR et irRvestiappfiit Juice
al so avail able for aninmals other than humans, and may

ared ugede hgbhe patiteodkalieh ¥OUAEg HeGyESoo akkwg),, and/or
and aninmal feed. A s described above, the accel erating
dgenexbtathe off evente | dwent sochnws beinraken sndl [Ypusng Deer
itself or together

Horn also can be added to the said drink formulation for

oral administration.
The accelerating agent of the present invention is
also available for animals other than humans, and may be

used as a pet food such as dog food or cat food, and animal

feed.

As described above, the acéelerating agent of the
present invention may be taken orally by itself or together
with other foods or drinks. The amount of the agent to be
taken depends on the formulation of each food or drink; and
sex, age and body weight of a person taking the agent, but
usually 1-100 g/day, preferably 10-50 g/day, and more
preferably 10-20 g/day. The agent can be taken in various
formulations, after it is dissolved or suspended in cold
water, hot water or alcohol.

EXAMPLEé

The effect of GA on calcium absorption from the
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with other foods or drinks . The amount of the agent
to be taken depends on the fornul ati on of each food or

wdnrbatkov4@nd sex, age and body wei ght of a per seaTAURI0TI2906

the agent, but usually 1-100 g{glay, preferably 10-50
g/ day, and nore preferably 10-20 g/day. The agent can
be taken in various formulations, after it is
di ssol ved or suspended in cold water, hot water or
akeehelindXAVPLES The, ehbeaton! LRAMGA CkMine  following
absorption fromtheintestin tract was SSﬁye
ris-ng to the follow ng nethods . In each test,
%%??P?gd GA obt ai ned from SANKYO Foods | ndustry Corp.

and calci - at i ) re.used, the |la r
was kﬁ%Wn 3%hg§§£higﬁéggggﬁiﬁ%?ﬁffﬁ%ﬁ?“hgg??@ ggﬁ?%f Foods
ne.effect on_the taste 00d. e star rats
TR S5Pao0mY Cadnauingulat30ts dSHEBRLl RyTenUeREs the
xperiment of studyi ng, cal ci um born_absorption (Test
EﬁgﬁﬁFe‘ﬁﬁ? P@nug gggvﬁnkéiﬁbr?ﬂ%%@bil Yii rf@1600TaRg/100 g
anple 1 - Study o f absorption efficiency fromthe
P aPgk & iHE S P Eertagiorfefoed. (i Madpt Ujstar rats
Met hod The_abdom nal cavity of the rat anesthetized
WPLARpBAL 0BBP DR PRI J502RE MPREE 129 ) owessppeimdlyandn  the
a silicon tube was inserted into the duodenum and the
gﬁp@ﬁamgntA of studying calcium born absorption (Test

Example 3), were used as an experimental animal.

Test Example 1 - Study of absorption efficiency from the
sﬁall intestine using a perfusion méthod (in situ)

1. Method

The abdominal cavity of the rat anesthetized with

pentobarbital (50 mg/mL/kg, i.p.) was opened and a silicon

tube was inserted into the duodeﬁum and the appendix. A
perfusion solution containing calcium (1 mg/mL), or calcium
and GA (7.5%) was fFflowed through the intestinal tract, the
perfusing solution was recorded over time, and the calcium
content was assayed.
2. Result

The result is shown in Figure 1. It was suggested
that GA increased the efficiency of calcium absorption from
the small intestine.
Test Exémple 2 - Effects on Urinary excretion

Usually, calcium concentrations in blood are
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perfusion solution containing calcium (1 ng/iril) , or
calciumand GA (7.5% was flowed through the

wonvwavsasal tract, the perfusing solution was PeTOPIeT052906

over time, and the calciumconfgnt was assayed. 2 .

Result The result is shown in Figure 1 . It was _
suggested that GA increased the efficiency o f calcium
absorption fromthe small intestine. Test Exanple 2 -

Eoheehstar Unk DALY RXST %é)r Oﬂiﬁﬁgﬁhhy’h&%§%¥?"%%sd gpd it is

concentrations in blood eco antly mainta

i\ i aSi it i i fficult t tilize it |

SIPSIATIEA TEAL I, LU I Wion
i i . i was . ace O

Bl e, <D 2L Bale S pge SRSRIET R Blece L,y

i ter. containing calcium(Ca) , Gum Arabic
?%ﬁ?E?ggr%%aﬁgﬁd GA (Ca + GA) was given for three

ays. Furthernore, they were fed a cal ci umdeficient
grgt Mﬁ%nger to elimnate an effect of calcium

contajned in the normal diet. After recovering urine,
urinakﬁgéowggﬁt ?n%Qﬁa(ﬂﬁ?ﬂhﬂ%%ﬁKﬁ%ﬁ@n@HQOHQnELmefewater
measured. 2 . Results The result was shown in Figure 2
COPYLRARLRAS Crecdvdr d§a), Gum Arabic (GA), or Ca and GA (Ca

+ GA) was given for three days. Furthermore, they were fed
a ‘calcium-deficient diet in order to eliminate an effect of
calcium contained in the normal diet. After recovering
urine, urinary concentration of célcium and urine volume
were measured.
2. Results

The result was shown in Figure 2. TUrine was recovered
for three days using a metabolic dage and urinary excretion
of calcium was assayed. Urinary excretion of calcium was
not increased in the Ca- and GA-treated dgroups, while
urinary excretion in the (ca + GA) -treated groups was
significantly increased. Accordingly, it was also
suggested in vivo that GA-uptake increased the efficiency
of calcium absorption.
Test Example 3 Effects on bone absorption of calcium

Next, it was studied whether the accelerating effect
of GA én calcium absorption reaches bone absorption, and

brevents the decease of calcium content in the bone, using



for three days using a netabolic cage and urinary

excretion of calciumwas assayed. Urinary excretion of
woabwiogmseas not increased in the Ca- and GA-t PeatRrm07/052906

groups, while urinary excretipn in the (Ca + GA)

-treated groups was significantly increased.

Accordingly, it was al so suggested in vivo that

GA- upt ake increased the efficiency of cal cium

rasz&orfl%td an. E@%Mﬁ&@f&i%cgs on bone absorption
of calciu t i V

m Next, 1t was studi ed whet her the
fccehﬁg Qkpg ef fect of GA on cal ci um absorption
F'eac

es bonhe absorption, and prevents the decease of
cal ci conte é inth one, usingrats fed a
cd<ﬂ¢%RQﬁWWCF %tgﬁ?%€?31g¥bﬂgfho TCATE U R r 8B ddCa

ro ,., or calciumand GA Lca + GA]l -treated grqup)

Frdhlaned, Gt SYeTedoratt b aNopt8hotags ti AL for 30
amount of 1 ng (ca) /day, and change? of hardness and
daver allthca anvg ampuntznpLcoht SRE (6f) { ARV endRd ofhapges of
in bl ood were observed. Rats were fed a
L dnesflefidihrewr bt (Far o¥der Pt 028 i FoR&ee taw fefhegtfemur,
of calciumcontained in the normal diet. 2 . Results
dheAbkBsiht ®lweorde weiomwnobacFIgdr es R Wevee [ Ead+ agajalcium—
-treated group showed an increase of the body wei ght
déiEicitdre: bdtyt wehglotrsie30 Waysl mfitrsate hen effect of calcium
contained in the normal diet.
2. Results

The results were shown in Figures 3-6.

The [Ca + GA]-treated group showed an increase of the
body weight when the body weights 30 days after the
administration were compared with that of the start (Figure
3). Hardness of the femur measured 30 days after the start
-of administration demonstrated the tendency of increasing
hardness in the bone of [Ca + GA]-~treated group compared
with the Ca-treated group or the control group.

Furthermore, contents of various minerals, i.e. Ca, Zn,
Mg and P in bone were measured, and the decrease of the Ca,
Mg and P contents in bone of the [CA + GA]-treated group
was significantly reduced. Alkaline phosphatase (ALP) is
an enzyme to accelerate bone absorption of calcium and

known to be .increased in blood when the contents of calcium

in bone is decreased, and also in this experiment the



10

15

20

25

adm ni stration were conpared with that of the start
(Figure 3 ) . Hardness of the fermur neasured 30 days

wahlb@rvi4se start of adm ni strati on denonstr at edCTHP2007/052906

tendency of increasing hardnegs in the bone of [Ca +

GA] -treated group conpared wth the Ca-treated group

or the control group. Furthernore, contents of various
mnerals, i.e. Ca, Zn, Mg and P in bone were

éﬁ%ﬁ%%fﬁh_éﬁdphﬁﬁ:@?CEEQ?QAW;§*%%é%kv&égiﬁn@ﬂz Ca-treated

contents in bone of the + GAl -treated group was
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h enzyme to actelerat e bone absorption of cal i um an
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experinment theel evation of. ALP in bl.ood was gbseryed

in t HPREE t r eat BP YO EHowev ert @b ni stTEYSh of that

- GA showed a tendency to reduce ALP ele%ﬁékon cogggred

GRAEEhes ezttt @8 Groudnd THEs BRI hehb &l efddgieacy of
showed that coadm nistration of Ca and GA inproved the

3 3¢ nehseFP PR GEPBLEBEPIEA If igrhasid "gmaiand long-term
intestine, and |long-term adm nistration reduced the _
adeinbser ofieul chdurednttéet dectrare JhusSalglnmvelonfsmt in
of GA for an accel erating agent of bone absorption has
beea. sUlgest ed. ndreharse ioh @ foDrimlkadgrpierahnGagent of
(10 g ) is dispersed in warmwater (40C, 30 piL) with

Istne ralmgorpien lcoolbagn theggextete to 25 C, vitamn

Preparation of a Drink Agent
The GA. (10 ¢g) is dispersed in warm water (40°C, 30 mL)
with stirring. After cooling the mixture to 25°C, vitamin

Bl (10 mg), vitamin B6 (10 mg), caffeine (50 mg), sugar (5

g), honey (5 g), citric acid (400 mg), sodium citrate (50

mg) and sodium benzoate (35 mg) ére added with stirring.
The pH value of the resulting mixture is adjusted to 6.0 by
addition of lactic acid and/or 0.1N sodium hydroxide. Then
the total volume of the resulting solution is adjusted to 5
ml by the addition of water.

GA used in this Example is purified as follows: GA
obtained from Acacia Senegal in Sudan 1is powdered and
dissolved 1in water. Then the resulting solution is
filtered and the filtrate 1is spray-dried to give the said
GA. |

INDUSTRIAL APPLICABILITY
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added with stirring. The pH vakue of the resulting

m xture is adjusted to 6.0 by addition of lactic acid

and/or O .IN sodium hydroxi de. Then the total vol une

of the resulting solution is adjusted to 5 m by the

addi (4,0Na0ke8EEE in( el IdE { BhscEAMRIRJrp Ak M slrided
as follows: GA obtained from Acaci a Senegal 1 n Sudan
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various foods and drinks as well as conblnlng itself
with a calciumagent. CLAIMS 1 . An accel erating agent
of cal ci um absorption conprising Gum Arabic. 2 . A
cal ciumenriched food conprising a cal cium agent and
the accelerating agent of claiml1l . 3 . Use of the
accel erating agent of claim1 in the manufacture of a
calciumenriched food. 4 . A conposition conprising
Gum Arabic and a cal cium
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agent, as a conbi ned preparation for sinultaneous,
separate or sequential use in therapy. 5. A

woaogaes4ss on according to claim4 , wherein thecThurrapys2906

is in the prevention or treatnLgnt of a di sease
associ ated with cal ciumdeficiency. 6 . A conposition
according to claim5 , wherein the disease is
ost eoporosis or osteomalacia. 7 . Use of GumArabic in
t he manufacture of a nedicqg§$§¥ or the treatnment or
prevention of a disease ass d with cal ci um

efi ci.ency. . e according to.cl.aim7 , wherein the
ﬂre'di c&he cca?g(ﬂrtailés&ﬁlzﬂ We@gnﬁ%i §&8d S4B, POSePAdeR: cogprising
gie cgg;ding toclaim7 or 8 , wherein the disease is

%ﬁ ‘s or osteomal acia. 10. Use of the

accel erating agent of claiml in the manufacture of a

fedi cAmSRL FlormTeRe ichesk derd sPMBrdvdRgl 6n cefl céhimopident and
renal failure, or a calciumdeficiencyassociated with
theoriceeleralt ingi lagieat ©f. cliedmofl -t he accel erati ng

agent of claim1 in the manufacture of a nedi canent
Bor t Heet r edt nbhe acqleveitiron efgerdr dofvastaimr 1 in  the
di sorders including atherosclerosis, coronary artery
ticswdee Luirsc dimac dadaitundieaedsbedhyper.i pi dem a and
hypertension. 12. Use of the accelerating agent of

dl.ai MAl compbeition comprising Gum Arabic and a calcium

agent, as a combined preparation for simultaneous, separate
or sequential use in therapy.

5. A composition according to Elaim 4, wherein the
therapy is in the prevention or ‘treatment of a disease

associated with calcium deficiency.

6. A composition according to claim 5, wherein the

disease is osteoporosis or osteomaiacia.

1. Use of Gum Arabic in the manufacture of a medicament
for the treatment or prevention of a disease associated
with calcium deficiency.

8. Use according to claim 7, wherein the medicament
addifionally comprises a calcium agent.

9. Use according to claim 7 or 8, wherein the disease is
osteoporosis or osteomalacia.

10. Use of the accelerating agent of claim 1 in the
manufacfure.of a medicament for the treatment or prevention

of chronic renal failure, or a calcium deficiency
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manuf acture of a medi canent for the treatnent or

reduction in cholesterol in a hyperchol esterolemc
woeul)7ao448613. Use of the accel erating agent of PCTAPI01052906

in the manufacture of a medicpgent for the treatnent

or prevention of malaria. 14. Use of the accelerating

agent of claim1 in the manufacture for the treatnent

or prevention of ulcerative colitis. 15. Use of the

aascsgoeéieaftaé& Q,%Ltafge +of; £1.8imil # the manufacture of a
me or t

I Canent e treatment or prevention of

i ngi.vitis or dental ue,  16. of 1h . .
]glc’cela/ Gt ior%fg ES*Sm Qg?géz?g?ﬁnlﬁ&i n{He mi)néuf z%%ta&%ne cl)f e the
nedi canent for the treatnent. or ,greventi,on of |earnin .
A e Ut hh o ST TG Ak Hainiq’s Preveht ion
denmentia, 17. e accordi to any .of_ .clains 10-16, .
Qiher R 0L REAHEH LB e AL SIABEE Fondicy Uiish | ciihefosclerosis,

cal ci um agent. , . , .
coronary artery disease, ischemic heart disease,

hyperlipidemia and hypertension.

12. Use of the accelerating agent of claim 1 in the
manufacture of a medicament for the treatment or reduction
in cholesterol in a hypercholesterolemic subject.

13. Use of the accelerating agent of claim 1 in the
manufacture of a medicament for the‘treatment or prevention
of malaria.

14. Use of the accelerating agent of claim 1 in the
manufacture for the treatment or prevention of ulcerative
colitis.

15. Use of the accelerating agent of claim 1 in the
manufacture of a medicament for the treatment or prevention
of gingivitis or dental plaque.

16. Use of the accelerating agent of claim 1 in the
manufacture of a medicament for the treatment or prevention
of learning defects including Alzheimer’s disease or senile
dementia.

17. Use according to any of claims 10-16, wherein the

'

medicament additionally comprises a calcium agent.



