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Evaluation on ionized calcium as a nutrient

H. CHEN, Mieko KIMURA, Z. ZHU, Yoshinori ITOKAWA

Department of Social Medicine, Graduate School of Medicine, Kyoto University.

To clarify effect of ionized calcium water for drinking water in rats, 36 Male Wistar rats weighing
about 50g were randomly divided into 6 groups, and given following diet and drinking water : @
Ca-sufficient diet, tap-water; @ Ca-sufficient diet, calcium lactate added-water; (® Ca-sufficient diet,
calcium lactate added-ionized calcium-water : @ Ca-deficient diet, tap-water; & Ca deficient diet,
calcium lactate added-water . ® Ca-deficient diet, calcium lactate added-ionized calcium-water. The diets
were given by paired-feeding method 4 weeks and drinking water was ad libitum. The significant change
of calcium concentration in the rats were as follows; Ca concentration of plasma, spleen, kidney, testis
and tibia in Ca deficient groups @, ®, ® were significantly low compared with these in Ca sufficient
groups @D, @, @, Ca concentration in brain of groups @, ®, ® was low compared to these in groups @,
Ca concentration in heart and muscle of group (4 was low compared to Ca deficient groups @, @, ®, but
these in group ® drank Ca added—watervwas recoverd and these in group ® drand ionized—Ca-waterv
was higher than these in any other groups. Ca concentration of liver in groups @ were significantly
lower than that in group @), @ and Ca concentration of liver in Ca deficient rats (groups ®, ®) drank
Ca-added-water were high compared to these in group @. In 24 hours urine discharge of group ® was
high compared with groups @, ®, ®. In 24 hours feces discharge groups @O, @, @ were high compared
with groups @, ®, (®). These results suggest that ionized Ca in drinking water may be active for intestin-

al absoption.
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FHOETF A EICLY, HIZ, CaBBIRELEAICTCNDEIEbELONLYY, ThETIZ, Catk
BEIREEE 2 OMOFBEFZOBICKEICL DRI BEINLI L 2HELTEL™, —IZ, Ca®
LIS D W T4 DIWEDD 52D I RS VOBIGE L LTA + V1L L7 b DOF IO ke
BRI VEZEZLNTWAY 2 AEE, BEL CHWORTWATIVA ) A 4 4k Catikod Ca 2
FRE LTOFEREISDWTHE L7,
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3 WD Wistar &M v b 360 % 6 FEC o1 OFF | Ca FRFH —KEK, O © Ca FLRFH—
FLEE Ca WRINK, OFF : Ca TWEMK, A4 1t Cark, @O : Ca RZFAK—K#EK, O :CaRZH
B —FLEE Ca iRk, @B : Ca RZFH— A+ fbCake L, R1IIRT LI %, CaRZBLUCa
FRIEHR D 2 DGR EIER L, Pair-feeding 12k Y, 4BRSH L, ERAAE, 2he
YUK, FLBE Ca VRIIA K OVFLBE Ca VAN — 1 4 b Ca k(£ A ¥ KBEMICIZ I 77 > - B A YL
UCRT NDX-310H © (04 21 - — T2y = WE ) O 3HE BRI S 87, TREROK
KO pH BLU CaEHIIF 2R LT

K1 AW

Ca RZHIH} Ca FLESH (g 100g)

Casein 15.00 15.00
DI-methionine 0.30 0.30
Cornstarch ' 30.00 30.00
Olive oil 10.00 10.00
Sucrose 38.00 38.00
Cellulose 2.00 2.00
Mineral mixture 0 4.00
Mineral mixture (Ca free) 4.00 0

Vitamin mixture 0.50 0.50
Choline chloride 0.20 0.20

®2 EREWES L OERAEK

EEREVTE fl %} K
O Ca FERATHE  KEX . (pH 6.8, Ca16ppm)
@ CaFRfR LB Ca MK (pH 6.8, Ca40ppm)
€ Ca R 14 {tCask (pH 8.5-9.0, Ca38-42ppm)
@ Ca RZfF  JKi#EK (pH 6.8, Ca 16ppm)
®f Ca RZEF  FLEE Ca iRINJK (pH 6.8, Ca 40ppm)
© Ca RZ&¥ A4 1t Cask (pH 8.5-9.0, Ca 38-42ppm)
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Fig 1. Body weight of rats in six groups.

) group @ : Ca sufficient diet-tap water for drinking water

) group @ : Ca sufficient diet-tap water added calcium lactate for drinking water
) group ® : Ca sufficient diet-tap water ionzed Ca (added Ca) for drinking water
) group @ : Ca deficient diet-tap water for drinking water

) group ® : Ca deficient diet-tap water added calcium lactate for drinking water
) group ® : Ca deficient diet-tap water ionzed Ca (added Ca) for drinking water

BRET v MERK, B, SAERA LS Y AORERS (3-A: MY, B, OB, 3-B TR,
W, B 3-C N B, B, 3D IR, A IRL. MECOWTESE, @O
Ca REWTIE, OO Ca FEBEL ) ARIAET LAAs, HUIKDERIZ L BIALERD BN -
720 TIE, @O®D Ca RZEHHFEIZOOQD Ca SR FHFITILE LT, CalgEMEMOEm I H
S 72h5, @O Ca MBI ARED A IE % Ca K ZFEHEC I~ TE AR L7ze DICOVTRS &,

—133—


labo
長方形


(MEFRERMAR F115%E 1994]

Cacontent (ug)

Fig 2. ~ Calcium intake per day from drinking water.
) group @ ! Ca sufficient diet-tap water for drinking water
) group @ : Ca sufficient diet-tap water added calcium lactate for drinking water
) group® : Ca’sufficient diet-tap water ionzed Ca (added Ca) for drinking water
4) group @ : Ca deficient diet-tap water for drinking water
) group® : Ca deficient diet-tap water added calcium lactate for drinking water
) group ® . Ca deficient diet-tap water ionzed Ca (added Ca) for drinking water
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Mean + S.E. (n=6). avs b: Significant difference (p < 0.05).
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LIVER SPLEEN KIDNEY

MeantS.E. (n=6). avs b: Significant difference (p<0.05}.
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Mean + S.E. (n=6) a vs b: Significant difference (p < 0.05).
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Fig 3. Calcium concentration.
(3 —A) calcium concentration of plasam, brain and heart in rats.
(3 = B) calcium concentration of liver, spleen and kidney in rat.
(3—=C) calcium concentration of testis, muscle and tibia in rat.
(3 —D) calcium concentration of urine and feces in rats.
% Mean + S. E. (n =6), a vs b | significant diference (p < 0.05)
1) group @ : Ca sufficient diet-tap water for drinking water
2 group»@ . Ca sufficient diet-tap water added calcium lactate for drinking water

)
)
) group ® : Ca sufficient diet-tap water ionzed Ca (added Ca) for drinking water
4)
)
)

5
6

group @ : Ca deficient diet-tap water for drinking water
group ® : Ca deficient diet-tap water added calcium lactate for drinking water
group ® : Ca deficient diet-tap water ionzed Ca (added Ca) for drinking water
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WK TR o oo 2ARERIZEME R Ca HRILE D, R L FRE, Ca HREOMNO Ca TRMAKKEE THEERE DS
B, @1 F b CakBETIIEL o7z CaREZBETIHWTND CaEH LIV ERELKMETH 72
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HAKBIIRPBLOSAFERE HICCa DIHEEIT NI L LB LT, @A+ 1k Ca KEKFEREI
R, SAFEDHEEENBEMETH Y, [ F 1L Ca ldTINATL L, HERATORHIEF CTHAH Z &
FRBLTWLEEZONS, .
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Thb, Shbld, TNEITELNTEL in vitro DRIZBIT B A F 1L Ca DRI ORI, §F
12 Ca A F ¥ OFRIE~DOBESAH 5N T 525920 Z e OHIEE in vivo DR TLETHL »
ICCEbDEE L Do CaDEIUIIIE Y 3 ¥ D DAADLETH )11, —F, ©¥ 3 DIk
L 72\ Ca OURITAEHE b B X B H'® | Ca OURINICIE Ca transport protein'®, ¥¥ I D, A%
A EORA DREDEZ SN D. NS BIS, Ca REWIZE, EFHOZOMD I H 7 VRES 3
SHEDT UNT YRR T E b HE LTEAANR . CHEIRTIARE Y I VR ED Ca D
RACHA~OMENEFIC S FEHCEESLETH Y, 4HOBELEZ, 5l&3>7&FRFPTH 5,
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