DESCRIPTION ACCELERATING AGENT OF CALCIUM ABSORPTION TECHNICAL FIELD 5The

present invention relates to an agent for promoting calcium absorption. BACKGROUND ART
level of calcium within the living body is constantly mdintained by balancing between absorption and
10excretion from the gastrointestinal tract, and renal tubular reabsorption and excretion,
respectively. Consequently, calcium deficiency is one of the symptoms of chronic renal failure. Also,

calcium deficiency is often found since it is nopeasy fi.&%ﬁarious foods containing 15a lot of
calcium, and an efficiency of the absorption is not sufficiént in many cases.Calcium deficiency is
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TECHNICAL FIELD

The present invention relates to an agent for
promoting calcium absorption.
BACKGROUND ART

A level of calcium within the 1living body is
constantly maintained by balancing between absorption and
excretion from the gastrointestinal tract, and renal
tubular reabsorption and exc:i*eti'on, respectively.
Consequently, calcium deficienc;y 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

a2 lot of calcium, and an efficieﬁcy of the absorption is

not sufficient in many cases. Calcium deficiency is

‘responsible for brittle bones and may cause osteoporosis

and osteomalacia, and thus it is hoped to establish a
method for impr_oving an efficiency of the calcium
absorption from the small intestine and/or bone absorption
of calcium.

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

linked to cardiovascular disorders such as atherosclerosis,

coronary artery disease, ischemic heart disease,




As maintaining a balanced blood calcium is essential for good cardiac function, calcium deficiency
has also been linked to cardiovascular disorders such as atherosclerosis, 25coronary artery
disease,ischemic heart disease, 2 hyperlipidemia and hypertension.Calcium has also been found to
lower cholesterol levels. Other conditions which may benefit from improved calcium absorption
are malaria, ulcerative colitis, 5gingivitis or dental plaque, and learning defects such as Alzheimer's
or senile demeytierliGAlesnd guany ekygativrentaimed froathe stemdarsd/alzanchesricacia
senegal (Leguminosae) or other Acacia species (Leguminosae). The major component of GA is
arabic 10 acifq@ado g1 % pweiicirerkesietal MgHAdArY K salts. Acid hydrolysis of GA yields
L-arabinose, JD-galactose, Lrhamnose, and D-glucuronic acid. In addition, traces of hydrolase and
oxidase are presentOttiheGRRtAIRER EmJtiE SR milEYl abh8Rpedteihs TR 15mRReHRIera of
ancient Egypt, GA has been used as a folk medicine for the treatment of periodontal disease and
alveolar pyorfFebCd&tind R BRI Trom & gufie 2Riding LH&é?@"fﬁﬁfeV&ums‘?%]r brdfoting a

growthsof thegt.(iggi;vlyg_‘gisdlsgéde Znngl"";e:ﬁ%'éﬁger%nd' learning defects such as

Alzheimer's or senile dementia.

GA is a gummy exudation obtained from the stems and/or
branch or Acacia senegal (Leguminosae) or other Acacia
species {Leguﬁinosae). The major component of GA is arabic

10 acid (79 to 81%), which exists as Ca, Mg and/or K salts.
A@id hydrolysis of GA yields L-araginose, D—-galactose, IL-
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.

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

20 At present, GA is used as an emulsifier with flavour
for keeping homogeneity of ingrédients of juices and ice-
creams, a food additive for maintaining a shape of candies
and stabilizers of medicines for compressing tablets or
preventiﬁg -disproportionation. of the ingredients in a

25 ligquid formulation.




20At present, GA is used as an emulsifier with flavour for keeping homogeneity of ingredients of
juices and ice-creams, a food additive for maintaining g shape of candies and stabilizers of
medicines for compressing tablets or preventing disproportionation of the ingredients in a 25liquid
formulation. GA is a dietary fiber, which is difficult to digest by digestive enzymes, and is
generally known to prevent calcium absorption from the gastrointestinal tract Tokkyo Kokai
H09-67257(1997) dis€hosks an diterbprio divbers pmaﬂnggffggtmgﬁqqakgbﬂggg@ tg ghitin by
reducing its molecular weight, since chitin with a larger molecular weight, prevents absorptior of

minerals such &sg@adidive M&ERFESNGH andethe likesAlspeaareihog fornipeyving salgi rption
r- 10alcohol to dietary fiber is proposed (Tokkyo Kokai 2002- 142721)

by adding lactose and suéxgglé .
With respect t5 84 At aeRserRinkcat Eron difsergtistobiates shdsotivm dei fromrieigraall

intestine s, disclosed, but an accelerating effect of calcium 15absorption from the small

intestine or bong Sbsorptioh A€ ot e repdite ¢ lDIBELOSURE Oty ENTHONg 1 vRietary fiber
ortant nutrients, since it prevents a rapid increase of 20 blood

is belieged to be one, af the mast im !
glucosé after & nieal %%/ncgontr%ﬁ%@c£ rat8'f giEBSE TptakdfFemRid gastrdintesthalttiact, and
avoids constipayianayy e, 3sspeipted pigretion of hamiy) substances in the ntestine.
ger
molecular weight, prevents absorption of minerals such as
calcium, magnesium and the 1like. Also a method for
improving calcium absorption by adding lactose and sugar-
10 al-l.cohol to dietary fiber is broposed (Tokkyo Kokai 2002-
142721). |
With respect to GA, an accelerating effect on
absorption of water and sodium ion from the small intestiné
_was- disclosed, but an accelerating effect of calcium
15 absqrption from the small intestiﬁe or bone absorp'tion hés
not been reported.
DIS.CLOSURE OF INVENTION
Digtary fiber is believed to bé one of the most‘
important nutrients, since it prevents a rapid increase of
20 blood glucose after a meal by controlling a rate of glucose
uptake from the gastrointestinal tract, and avoids
constipation with the associated excretion of hérmful
substances in the intestine.

The present invention provides an accelerating agent

25 of ca;cium absorption, which can be taken daily, optionally




The present invention provides an accelerating agent 250f calcium absorption, which can be taken
daily, optionally 4 with a dietary fiber, to avoid a calcjum deficiency. The inventors have
unexpectedly found an accelerating effect of GA on calcium absorption from the gastrointestinal
tract.  According to a first aspect of the present invention, an accelerating agent of calcium
absorption comprising Gum Arabic is provided.  According to a second aspect of the present
invention, theyd iha galaist-enticiEdiod comprisiigia alewbt agantdatl hibaceeleratligeagent as
defined above. 10According to a third aspect of the present invention, there is the use of the
accelerating dgsrésiscdefinesvabarss ip detmdbyfatiuredofzacalcivmi-enathed faofif éctording to a
fourth aspect of the present invention, . a composition comprises Gum Arabic and a calcium
agent, as 15a@0mhinealpreparaiosciop Sioutafieoust bepagrass oo dodesritihade trdwtapy.
According to a fifth aspect of the present invention, there is the use of Gum Arabic in the
manufacture of a Agwstfcementior meﬁmﬁeﬂﬁbﬁp*ﬁev@ﬁtlméf RoRSRRE 2ba¥ssda®d with a

calcium deficiency.
5 an accelerating agent of calcium absorpt:x.on comprising Gum

Arabic is provided.

According to a second aspect of the present invention,
there is a calciqm—enriched food comprising a calcium agent
aﬁd the accelerating agent as defined above.

10 According to a ﬁhird aspect of the present invention,
there is the use of the.acceleratiné 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 agenf, as

15 a combined preparation for simultaneoﬁs, separate or
sequential use in therapy.

Aceording 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

20 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

25 deficiency associated with chronic renal failure.




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 medicamentdor the treatment or prevention of chronic renal
failure, or a calcium 25deficiency associated with chronic renal failure. 5  According to a seventh
~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 cardiovascular disorder, including
one or 5Smore of athexosetEtagjstcoranagyaréty dispags; ischerhie hepatsdinéaseyhypetlgpigemia
and hypertension.  According to an eighth aspect of the present invention, there is the use of an
accelerating dgentasidefiried alsoveon dre mepelatareiofn reeidanentde f tireeteatbvent or
10reduction of cholesterol in a hypercholesterolemic subject.  According to a ninth aspect of the
present inverition, therensthsfast- vt an adcelerdiingiapment détved Bvétaataerdhuftture of a
medicament for the treatment or prevention of malaria. 15According to a tenth aspect of the present
invention, the?& eVeRbisiiof af acaeeifg jeheEs dBiFREA Ve, 1R TS HetifabRife G4
medicament for the treatment or prevention of ulcerative colitis, According to an eleventh aspect of

the présent HPFReRtfor? TREEIS B HRE b an SRECRAZINFEIGHBs HePRRE SbovE TAgRe ©

manufacture of a medjcament for_the treafment or prevention of gingivitis or dental plague.
heart dgsease, hyperl:t.pgdemig and hype%tgns:lwn. Pag

According to an eighth 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

10 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 treaﬁment or
prevention of malaria.

15 According to a tenth aspect 6f 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

20 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 ié the use of an accelerating agent as defined above,

25 in the manufacture of a medicament for the treatment or




According to a twelfth aspect of the present invention, there is the use of an accelerating agent as
defined above, 25in the manufacture of a medicament for the treatment or prevention of learning
defects such as Alzheimer's disease or senile demenfia. Calcium deficiency is responsible for
brittle bones and may cause osteoporosis and osteomalacia. The present 5 invention makes it
possible to improve the efficiency of calcium absorption from the small intestine and/or bone

absorption of galcyun Ao keIl g Ao dissases wiileAmulanaasly iaking dielay fiber

which is one 0f the important nutrients. Thérefore, the present invention 10 Is also Gum Arabic for

the manufactye ofa, edicamentfor the treatment or prevention of osteoporosis and/or
osteomalacia. The medicament may also include a calcium supplement/agent. BRIEF

DESCRIPTION OF BRAWING 214 Bk iatiee dehews radigs s £aicium eepteni remainedin e

recovered perfusion solution. Perfusion solution containing calcium (1 mg/m1,) or calcium and GA

(7.5%) was flewad houghninectrans esgrachssamplaOf b8 ednuas recoverediad 193834 40, 50
and 60 min intervals after 20the start of the perfusion. Figure 2 shows total urinary excretion of

calciung for thisardayd divates kestatingreadaiipl &Atar chigiroveGANwS @fiflinisiered te fats and
the results were expressed by +Ca, +GA and +[Ca + GA], respectively. 25Figure 3 shows the effects
of feeding calcaieimd/opbsorption from the small intestine and/or bone
absorﬁtion of calcium and to prevent the above diseases,
while simultaneouély taking dietary fiber which is one of
the - important nutrients. Therefore, the present invention
10 is also Gum Arabic for the manufacture of a medicament for
ti'le treatment or prevention of osteoporosis and/oi
osteomalacia. The medicament may' also include a calcium
supplement/agent.
BRIEF DESC?RIPTION OF DRAWINGS
15 Figure 1 shows ratios of caicium 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 upL was
recqvered"at 10, 20, 30, 40, 50 and 60 min intervals after
20 }‘ 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.

25 Figure 3 shows the effects of feeding calcium and/or




7 GA on body weight increase in rats."Control" and "Ca free" means body weights of the group fed a
normal diet and a calcium-deficient diet respectively. Figure 4 shows the effects of feeding
calcium and/or 5GA on hardness of the femur in rats. "Control" and "Ca free" are the same as
described above.  Figure 5 shows the effects of feeding calcium and/or GA on the contents of Ca,
Zn, Mg and P of the femur in rats. "Control" and Ca free" are the same as described above. 10

Figure 6 showgthg gffecis of teedingicalcium andior G opALP in blaadrafyatss "Ganirok @gd "Ca
free" are the same as described above. BEST MODE FOR CARRYING OUT THE INVENTION As

the water-soluile gung is His Byeptige iyHeRnaE 15 nexugaion fram the steras andsbraneh of
Acacia species -(Leguminosae) such as Acacia Senegal and Acacia seyal may be used in its intact

form. From thg e\ puint-efeasy iamatakifiyanceeassioriredation, the dried powder of the said gum
and/or the extract of the said gum are preferable. 20 The preferred extraction solvent is water. The

aqueous extract canftierused 4s #lisyws aftdecontEntratory il dfeerdand/ocpulrdicatioand/ dhe dried
powder and/or the extract can be purified by means of column chromatography. 25The accelerating
agent &f the pe@seon inkentioresan b€ the femur in rats. “Control” and “Ca
free” are the éame as described above.
Figure 5 shows the effects of feeding calcium and/or
GA on tﬁe contents of Ca, Zn, Mg and P of the femur in rats.
“Control” and Ca free” are the same as described above.
10 Figure 6 shows the effects of feeding calcium and/ox
@ on ALP in blood of rats. “Cont;pl” and “Ca free” are the
same as described above.
BEST MODE FOR CARRYING OUT THE INVENTION
As the water-soluble gum in thi'sv invention, a gummy
15 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.
20 The preferred extraction solvent 1is water. The
aqueous 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.

25 " The accelerating agent of the present invention can be




used by mixing it with a calcium-containing food, for example, a dairy product such as milk, yogurt,
cheese and the like, and by adding a calcium agent ig a case of calcium-deficient or no
calcium-containing food.The 5calcium agent used in such case includes, but not limited to, a food
additive, comprising a calcium salt such as calcium carbonate, calcium lactate, calcium gluconate,
calcium acetate, calcium citrate, calcium phosphate, calcium chloride and calcium hydroxide; and
natural 10prodeets sigh asishiatigneat; cavdltioweder,cegdgshelt; anitk; xtmibgne fowder. £oin order
to compensate for the lack of calcium, the accelerating agent of the present invention can be used by
mixing it with emempd éoods atatithinksKodietim-endbhets1 Ruifdlds) veodneitas bheeswirimgit with a
calcium agent -described above. The calcium-enriched food includes, is not limited to, carbonated
drinks, fruit juides felrhkated aridkspwnillgcdkng sachesleikroadsdBsséhs SuclFasefeam, ice
milk; dairy products such as yogurt, cheese; 20 luncheon meats such as ham, sausage; fish paste
products; brefa ¥eisakefésdeatdisRreBf cAaARIEHIRPRRG He-RE. £oodfnecestlfy, an
appropriate amount of sweetener such as sugar, honey, glycerine and ai)spartame, spice guch as
25garlt and §RyeLPerRaeEudrES iy rcgse includes, but not limited

to, a food additive, comprising a calcium salt such as
calcium carbonate, calcium lactate, calcium 4gluconate,
calcium acetate,. calcium citrate, calcium phosphate,
calcium chloride and calcium hydroxide; and natural
10' préducts 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
mixing it with varioﬁs foods and drinks (calcium—enriched
15 foods) as wéll as by combining .:i.t with a calcium agent
-described above. The calcium-enriched food includes, is
not limited tb, carbonated drinks, fruit juice, fermented
drinks, milky drinks such as milk; frozen desserts such as
ice-~cream, ice milk; dairy prqducts such as yogurt, cheese;
20 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 suga;;:, honey, glycerine and aspartame, spice such as

25 garlic and ginger, perfume such as fruity flavour,




antioxidant such as ethylenediamine disodium salt and sodium thiosulfate, amino acid such as
leucine, methionine, lysine, and taurine, and vitamin guch as vitamin A, vitamin B, .vitamin C, vitamin
D, vitamin E, and nicotinamide, can 5be added to the said drink formulation. Natural juice such as
orange juice, grapefruit juice and vegetable juice (kale, young leaves or barley), and/or the extract of
crude drug such as Ginseng and Young Deer Horn also can be added to the said drink
formulation feriiffosaliatiministeateln. asTheabgelersdiad aghne of thespeesent inggnion ismiso
available for animals other than humans, and may be used as a pet food such as dog food or cat
food, and anisvat ferd . IbiksstdStaibed aoves thecadcadersdtingsagemt of tie, piesehtionénkdon may
be taken orally by itself or together with other foods or drinks. The amount of the agenc to be taken
depends on thESdimsulatiod ot auchieed andritk; mdise)s age asd bodpmiigiA of widssdm taking
the agent, but 20 usually 1-100 g/day, preferably 10-50 g/day, and more preferably 10-20 g/day. The
agent can beBtakdahlrafbus forvidiiandms, Bite Vit samésolfed enshispbaasd nandldevateighot water

or alcohol EXAMPLES 25The effect of GA on calcium absorption from the
be added to the said drink formulation.

Natural juice such as orange julce, grapefruit juice
and vegetable Jjuice (kale, young leaves or barley), and/or
the extract of crude drug such as Ginseng and Young Deer
Horn also can be added to the said drink formulation for

10 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 fooa or cat food, and animal
feed.

15 As described above, the acéelerating agent of the
present invention may be taken orally by itself or together
with other foods or drinks. The améunt of the agenc 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

20 ‘usually 1-100 g/day, preferably 10-50 g/day, and more
p:eferably 10-20 g/day. The agent can be taken in wvarious
formulations, after it is dissolved or suspended in cold
water, hot water or alcohol.

25 The effect of GA on calcium absorption from the




10 intestinal tract was assayed according to the following methods. In each test, purified GA
obtained from SANKYO Foods Industry Corp. and cal iHm L-lactate (Sigma) were used, the 5 latter
was known to have high solubility (9600 mg/100 g H20) and no effect on the taste of food. Male
Wistar rats weighing 200-250 g, and about 120 g especially in the experiment of studying calcium
born absorption (Test Example 3), were used as an experimental animal. 10Test Example 1 - Study

of absorption effitienty frain theaotall wdestias sisingda pritusion methad (ersiiu) o M%tﬁﬁﬂg The
abdominal cavity of the rat anesthetized with . pentobarbital (50 mg/mL/kg, i.p.) was opened and a
silicon 15 tub@&&tiddserted into the duodenum and the appendix. A perfusion solution containing
calcium (1 mg/mL), or calcium and GA (7.5%) was flowed through the intestinal tract, the perfusing
solution was recordedfvestine tasd thepvatdifiredortént oksmdseayedraa2. BEBRHIYO  sehesesult is
shown in Figure 1. It was suggested that GA increased the efficiency of calcium absorption from the
small intestine FELE ERANpRED - Efcttsohadtimachkeriipbe S 3dually) cateinm canedntratiens in

blood azge 11
latter was known to have high solubility (9600 mg/100 g

H20) and no effect on the taste of food. Male Wistar rats
weighing 200-250 g, and about 120 g especially in the
experiment of studying calcium born absorption (Test
Example 3), were used as an experimental animal.
10 - Test Example 1 - Study of absorption efficiency from the
sﬁall intestine using a perfusion méthod (in situ)
1. Method
The abdominal cavity of thé rat anesthetized with
. pentobarbital (50 mg/mL/kg, i.p;) was opened and a silicoﬁ
15 tube was inserted into the duodeﬁum and the appendix. A
perfusion solution containing calcium (1 mg/mL), or calcium
and GA (7.5%) was flowed through the intestinal tract, the
perfusing'solution was recorded over time, and the calcium
content was assayed.
20 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

25 Usually, calcium  concentrations in blood are




constantly maintained by biogenic homeostasis and it is difficult to utilize it as an index of calcium
absorption. Accordingly, the urinary excretion of calciym was assayed  in place of it. 51. Method
Rats were kept in a metabolic cage and 40 mL of water containing calcium (Ca), 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 10calcium contained in the normal diet. After recovering urine,
urinary conce/RPEFIPBitdalcivr bntadriredvohynebiergeneasuirthbBesWls  ang The result was
shown in Figure 2. Urine was recovered 15for three days using a metabolic cage and urinary
excretion of cAektt Faktaskayard dey Rcrtionmnf taldaxn vasawl diaieasesksivrhe e and
GA-treated groups, while urinary excretion in the (CaGA)-treated groups was significantly
increased.Acc%?&ﬁﬁﬂ&I&%é(s al582080ddetat insive thiois Ao fiptaks inoreasedshe effigigney of

calcium absorjp}lioBlgg%t % rg@le 3 Effects on bone absorption of calcium

5 1. Method
Rats were kept-in a metabolic cage and 40 mL of water
containing calcium (Ca), 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
10 calcium contained in the normal diet. After recoveringb
‘urine, urinary concentration of calcium and urine volume
were measured.
2. Results
The result was shown in Figure 2. Urine was recovered
15 for three days using a metabolic éage and urinary excreti§n
-of calcium was assayed. Urinary excretion of calcium was
not increased in the Ca- and GA~treated groups, while
urinary excretion ih the (Ca + GA)-treated groups was
significantly increased. Accordingly, it was also
20 suggested in wvivo 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 on calcium absorption reaches bone absorption, and

25 brevents the decease of calcium content in the bone, using




Next, it was studied whether the accelerating effect ~ Of GA on calcium absorption reaches bone
absorption, and 25prevents the decease of calcium Qtent in the bone, using 12 rats fed a
calcium-deficient diet. 1. Method  Calcium (Ca-treated group), or calcium and GA ([Ca +
GM-treated group) were orally administered to rats for 30 5 days with an amount of 1 mg(ca)/day,
and changes of hardness and mineral (Ca, Mg, P, Zn) content of the femur, or ALP in blood were

observed. Ratawereéer a caddivinaefianitieiin qieerto eliminate an effect of calcium cOntained
in the normal diet. 102.Results The results were shown in Figures 3-6.  The [Ca + GM-treated

group showed an inmesasedf the body weight when the body weights 30 days after the

administration were compared with that of the start (Figure 153). Hardness of the femur measured

30 days after the stdla dEadministeationederadnsiradeg the tenderdyediincreaging2 harpmess in the

bone of [Ca + GM-treated group compared with the Ca-treated group or the control group.
GA]-treated group) were orally administered to rats for 30

5 das.zs with an amoupt of 1 mg(ca)/day, and changes of
hardness and mineral (Ca, Mg, P, Zn) content of the femur,
or ALP in blood were observed. Rats were fed a calcium-
deficient diet in order to eliminate an effect of calcium
contained in the normal diet.
10 2, Results

' The results were shown in Figx_lr'es 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

15 3). Hardness of the femur measurea 30 days after the start
-of administration demonstrated the _tendency of increasing
hardness in the bone of [Ca + GA]-treated group coﬁpared
with the Ca-treated group or the control group.

Furthermore, contents of various minerals, i.e. Ca, Zn,

20 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

25 in bone is decreased, and also in this experiment the




Furthermore, contents of various minerals, i.e. Ca, Zn, 20 Mg and P in bone were measured, and
the decrease of the Ca, Mg and P contents in bone o_{gﬁe [CA + GAJ-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 25in bone is decreased, and also in
this experiment the 13 elevation of ALP in blood was observed in the Ca-treated group. However,

coadministratéiefa@Ashond ZLendency 1o seduse ALbbeleyatien dempaied with Hhe Sadaeated
group. Theseexperimentalresultsshowedthat 5coadministration of Ca and GA improved the efficiency

of calcium abgoption fropthevemall mbesiinen dad terghtermedd naihistrhtier & da catkiibagiegrease of
calcium content in bone. Thus, a novel use of GA for an accelerating agent of bOne absorption has
been suggeste. TePvsraralitn of evaiidlongentipaThd GA L OchrisChsparsed sxwgrwyater (40C,
30 mL) with stirring. After cooling the mixture to 25C, vitamin El (10 mg), vitamin B6 (10 mg), caffeine
(50 mg), sugar (5 g)ThBHEy (5 g) BRRHEMBOL M), sotksnldigate (50showed that

5 coadministration of Ca and GA iﬁproved the efficiency of
calcium absorption from the small intestine, and long-term
administration reduced the decrease of calcium content in
bone. Thus, a novel use of GA for an accelerating agent of
bone absorption has been suggestéd.

10 Preparation of a Drink Agent

The GA. (10 g) is dispersed in Qarm water (40°C, 30 nL)
with stirring. After cooling the mixture to 25°C, vitamin
Bl (10 mg), vitamin B6 (10 mg), céffeine (50 mg), sugat (5
g), honey (5 g), citric acid (400.mg), sodium citrate (50

15 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. Theﬁ
the total volume of the resulting solution is adjusted to 5
nl by the addition of water.

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

25 INDUSTRIAL APPLICABILITY




15 mg) and sodium benzoate (35 mg) are added with stirring. The pH value of the resulting mixture
is adjusted to 6.0 by addition of lactic acid and/or 0.1ssodium hydroxide. Then the total volume of
the resulting solution is adjusted to 5 ml by the addition of water. 20GA used in this Example is
purified as follows: GA obtained from Acacia Senegal in Sudan is powdered and dissolved in water.
Then the resulting solution is filtered and the filtrate is spray-dried to give the said GA.
25INDUSTRIAL APRKICAB kT i ng Aagettlecsfingabehtnf citsiatrpdatismptiongrbdieiéd by the
present invention can be used in a field of calcium-enriched food for example, by mixing with various
foods and drihlts Bbevedizssemrhbinvgitsébwitheachieivasadedns 85 EIQINISDL. Aaheddlrating
agent of calcium absorption comprising Gum Arabic. 2. A calcium-enriched food comprising a
calcium agereand Saesladesidrdive sFamietaikyL M iqgom B drardating BgertoPddim 1 in

the manufacture of a calcium-enriched food. 4. A composition comprising Gum Arabic and a

calcium agerftak BoAbinal prersaBR isH A Uk kSsd s, Wkphrfecal cium agent.




10o0r sequential use in therapy. 5. A composition according to claim 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 15disease is osteop%?bsis or osteomalacia. 7. 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 20additionally comprises a

calcium agent. 9. Use according to claim 7 or 8, M}g ja the disease is osteoporosis or
osteomalacia. 10. Use of the accelerating agent of claim 1 in the manufacture of a medicament
for the treatment or praveydiam 2efichignicyenal faiure, ok Mlgﬂ@ﬁ(}%%ci%ncy %Iggag?ggg&ed with

chronic renal failure. 11. Use of the accelerating agent of claim 1 in the manufac
medicament f@ithedreament or prevention of cardiovascular disorders including atherosclerosis,

2. A calcium-enriched food comprising a calcium agent and
5 the accelerating agent of claim l;

3. Use of the accelerating agent of claim 1 in the

manufacture of a calcium-enriched food.

4, A composition comprising Gum .Arabic and a calcium

agent, as a combined preparation for simultaneous, separate
10 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
15 disease is osteoporosis or osteomaiacia.

7. Use of‘Gum Arabic in the manufécture of a medicament

for the treatment or prevention of a disease associated

with calcium deficiency.

8. Use according to claim 7, wherein the medicament
20  additionally 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

manufacture of a medicament for the treatmentvor prevention

25 of chronic renal failure, or a calcium deficiency




Scoronary artery disease,ischemic heart disease, hyperlipidemia and hypertension. 12. Use of the
accelerating agent of claim 1 in the manufacture of abrgedicament for the treatment or reduction in
cholesterol in a hypercholesterolemic subject. 1013. 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

15colitis. 15.448@ 6f Hiecaceeletratinaagent ofsladm lewitihareanufacture of a medicament for the
treatment or prevention of gingivitis or dental plague. 16. Use of the accelerating agent of claim 1

in the 20 manufacturesof @ Medinameitdeylibedteaimend gepteverttiondbarning defecthiacluding
Alzheimer's disease or senile dementia. 17. Use according to any of claims 10-16, wherein the
medicament aeditifaaltyrcempfises acchicanmeadgeffor the treatment or prevention
of cardiovascular disorders including atheroscierosis,
5 coxronary artery disease, ischemic heart disease,
hyperlipidemia and hypertension.
12. TUse of the accelerating agent of claim 1 in the
manufacture of a medicament for the treatment or reduction
in cholesterol in a hypercholesterolemic subject.
10 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
15 colitis.
15. Use of the accelerating agent of claim 1 in the
ménufacture of a medicament for the treatment or prevention
of gingivitis or dental plaque.
16. Use of the accelerating agent of claim 1 in the
20 manufacture of a medicament for the treatment or prevention
of learning defects including Alzheimer’s disease or senile
dementia.

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

- medicament additionally comprises a calcium agent. -




