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Effect of Running, Sodium and Potassium on Osteoporosis Due to

Calcium Deficient Food Intake in Rats.
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.Abstract: Seven-week old female Wistar rats fed calcium deficient food for 2 weeks succumbed to os-

teoporosis with significant decreases in bone fracture energy and high level of relative X-ray density.

Lording of running, sodium supplying food intake and potassium supplying food intake were appeared

to inhibit osteoporosis due to rise the increase of bone fracture energy and reduce the high level of rela-

tive X-ray density. Sodium supplying food intake and potassium supplying Ca®* deficienl food intake

brought increase of serum estradiol level by reduction of urinary deoxypiridinoline.
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Table 1. Dietary composition.

Calcium-free

Standard Control Running Na K

Group 1 Group 2 Group 3 Group 4 Group 5
(g/100 g)
Casein 20.0 20.0 20.0 20.0 20.0
B -Cornstarch 39.7 39.7 39.7 39.7 39.7
a -Cornstarch 13.2 13.2 13.2 13.2 13.2
Sucrose 10.0 10.0 10.0 10.0 10.0
Soybean-oil 7.0 7.0 7.0 7.0 7.0
Fiber cellulose 5.0 6.2 6.2 5.7 5.6
Mineral mix 3.5 2.3 2.3 2.3 23
Vitamin mix 1.0 1.0 1.0 1.0 1.0
L-Cystine 0.3 0.3 0.3 0.3 0.3
Choline bitatrate 0.25 0.25 0.25 0.25 0.25
t-Butylhydroquinone 0.0014 0.0014 0.0014 0.0014 0.0014
NaCl 0 0 0 0.518 0
KC1 0 0 0 0 0.661
Energy (kcal/100 g) 394.8 394.8 394.8 394.8 394.8

Group 1,4,5(n=5), Group 2,3(n=6).

*The basal composition of experimental diets was based on AIN-93G(American Institute of Nutrition) fomulation.
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Table 2. Body weight gain and food intake.

S LT ARERIIC L ABMBE T AER), FRY YA, AYTLADHE

115

Body weight Food intake

Groups " 5 - " -
Initial (g) Final(g) Gain(g) Total (g)

Group 1 120.8+6.384* 145.2+8.758* 24.4+5.08*° 127.4+13.54*
Group 2 120.7+3.983* 139.0+3.899° 18.3£2.66° 116.8+7.468*
Group 3 121.24+3.869* 139.0+7.589° 17.8+4.12° 118.2+11.46°
Group 4 121.2+4.764° 141.8+7.085° 20.6+2.51° 123.4£12.22°
Group 5 120.8+4.970° 141.24+9.783* 20.4+£6.07° 116.4+11.87°

Means+SD (Group 1,4,5 n=5, Group 2,3 n=6).

1) at start of experiment. 2) at final of experiment.
Superscript letters(*)are significantly different(*=P<0.05).

Table 3. Organ weight per 100g of body weight.

Groups Heart(g) Spleen (g) Pancreas (g) Liver(g) Kidney (g) Adrenal (g)
Group 1 0.35+0.03* 0.27+0.03° 0.45+0.06° 2.73+0.15* 0.71+0.03° 0.035+0.005°
Group 2 0.35+0.03° 0.25+0.03° 0.38+0.10° 2.73£0.09* 0.74+0.05° 0.036+0.008°
Group 3 0.34+0.03* 0.24+0.02° 0.40+0.07° 2.93+0.18* 0.76+0.04* 0.036+£0.011°
Group 4 0.33+0.02° 0.24+0.01° 0.36+0.12° 2.69+0.072 0.74+0.02*° 0.034+0.005°
Group 5 0.34+0.02° 0.26+0.02° 0.42+0.10° 2.69+0.12° 0.75+0.05° 0.031+0.007*
Means+SD(Group 1,4,5 n=5, Group 2,3 n=6).
Superscript letters(*)are significantly different(*=P<0.05).
Kidney and adrenal means total weight of right and left ones.
MFG CO LTD) % FHWwXiEEBE % HE L 7. 50
45 | a
puy I
_ = 40 - b b
4. ﬁﬁfﬂﬂ 2 35 | I
EBRFERIE TP LRERETH LA, Statistical X 30 b 7
analysis system% Fi\y, BEKELZp<0.05& L7z, g 251 /
g 20 | /
. % 15 | /
ERERSLUVER 2 10} /
ol %
P A 0 /s BN
1. FEEHLUVERE Group1 Group2 Group3 Group4 Group5

FERLT v  ORERFEFRERICIE, F3412094g T,
BINV—THT, AEEZEI o7, KER%T 2 BREERS
1%, Group 1 i, 24.4 gl D145.2 g, Group 2 i, 18.3¢g
#D139.0gT, Group3 iZ17.8 g #D139.0gC, Group4 i,
20.6gH D141, 8¢ T, Group 5 i, 20.4g¥D141.2gTH »7-.
BN —THICEEZIA SN o7, BEEIE, Group
1-5DNEIZ, 127.4g, 116.8g, 118.2g 123.4g, 116.4gT&H -
oo BNV TECEELREX o7z, (Table 2)

VT AREEEREG LIGAR, REBLUEEET,
TR ONGEVOPFEHTH 5.

2. RBOEE
gL, 0.33-035g T, £V —THIT, BEEIZPo

Fig. 1. Breaking energy of the left femur of rats.
Mean=SD (n=5). Values not sharing common superscript
letters (a and b) are significantly different (p<0.05).
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Fig. 2. X-Ray film images of the femur.
Mean=+S8D (n=5). Values not sharing common superscript

letters (a, b and ¢) are significantly different (p<0.05).
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Fig. 3. Uterus weight(g) per 100g of body weight.

Mean+SD (n=5). Values not sharing common superscript
letters (a and b) are significantly different (p<0.05).
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Fig. 4. Uterus weight(g) per 100g of body weight.
Mean=+SD (n=5). Values not sharing common superscript
letters (a and b) are significantly different (p<0.05).
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Fig. 5. Alkaline phosphatase activity in urine.
Mean=®SD (n=5). Values not sharing common superscript
letters (a and b) are significantly different (p<0.05).
*ALP is alkaline phosphatase.

5. FTENEE

TEOERE, HREI0gSA)TELL. Groupl-5DFE
=13, 0.33g,0.26¢g,0.26¢,0.352 0.37gTH - 7z. Group 1
1%, Group 2 &Group 3 L EI LT, AEEEah o,
12T, Groupd & 5 EEP 72, HEiC
EZRRons (Fig. 3).

AN ARZEZERG L THFEDERI,
EbbirnwZiid, UROMEY T RohTBY, Z0f
FHRRLIC—HL TS, FrYTLIMERELEDY) v A
INEHTE, FEEENEL 2o/ FTh Uy AMNE
BT, BEICE ko7 F R ARY Y Y AN
[HOBHBECHES T2V EEbRS.

Group 1
Group 5 TIZEE

RERRL

6. MBEIX bT A — LR

MFLA T T+ —ViREE (pg/mL) &, Group 1-5i,
90.10, 118.30, 154.96, 221.12, 215.20C& - 7z. Group 1 %,
Group 2 &Group3 LR LT, AEZEE %P o7, Groupl
WZHAT, Group4 & 5 IEEREICE» -7 (Fig. 4).
FEOEELIMELA b5 U4 — ViR, X RBT 3
Vb Tw3Y, EMMEERTHZFOmMEIT L CIBLLT
W5, BEIZF MY ARMEREL ) AFMEREEICE L
Y, FRYTLEH) LD I HMOBHBRERTEYN TS
HEEDbNS.

7. FPILAYKRZR T 742 —HiFM%
BT == LTHWONRTWAB T LI YRR T 75—
EiEM (A-K Unit) &, Group 1-5 ®JIEIZ, 8.14, 4.26, 4.10,



NG D ANY T ARZEICE B EHBEICHT 2E8)., S YA, H T LAORE 117

3500
3000
2500
2000

DPD(nM)

1500 |
1000 |
500 |

Groupl Group2 Group3 Group4 Group S
Fig. 6. Concentration of deoxypyridinoline in urine.
Mean+SD (n=5). Values not sharing common superscript
letters (a and b) are significantly different (p<0.05).
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ig. 7. Concentration of calcium in serum.

Mean=+SD (n=5). Values not sharing common superscript
letters (a and b) are significantly different (p<0.05).
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Fig. 8. Concentration of calcium in urine.
Mean=+S8D (n=b5). Values not sharing common superscript
letters (a and b) are significantly different (p<0.05).
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