JOURNAL OF THE EAST ASIAN OF DIETARY LIFE 295
Vol. 6, No. 3(1996)

Alo| grg o] o FxE EF oM SciAL x| Eo
ojXl= d&

% of x

Aol 8w 7Tl 8 ) o o 8t

The Effect of Dietary Calcium Level on Biochemical Variables
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ABSTRACT

This study was done to evaluate the effectiveness of dietary calcium level(a diet which met 100%
or twice the calcium level in AIN-76 diet) on preventing bone loss in ovariectomized rats.

Forty female Sprauge-Dawley rats(body weight 200+5g) were divided into two groups. One group
were ovariectomized(Ovx) while the others received sham operation(Sham). Thereafter, each rat
group was further divided into normal calcium diet(NCD, 0.52%) and high calcium diet (HCD, 1.04%)
sub-groups. All rats were fed on experimental diet and deionized water ad libitum for 8 weeks, Urinary
pyridinoline & creatinine and serum estradiol, luteinizing hormone, calcium, phosphate, total protein,
albumin, alkaline phosphatase and osteocalcin were determined,

There were no significant differences in serum calcium, total protein and albumin in the two
groups(Ovx vs Sham) of rats. Ovariectomized rats had significantly lower estradiol than sham
operated rats. There was a highly significant correlation between total bone mineral density(TBMD)
and overall level of esteradiol(r=0.59, p<0.05).

Total bone mineral density did not correlate significantly with ALP or osteocalcin, although a nega-
tive trend was evident. However, the rats fed high calcium diet had a lower crosslinks value and
osteocalcine than the rats fed normal calcium diet. An increased rate of bone turnover is usually
associated with a decrease in bone mass because bone formation at each remodeling site is never as
great as resorption. Ovariectomized rats fed high calcium diet had a lower crosslink value and
osteocalcin: it means high calcium diet decreased bone turnover rate,

The findings from the present study demonstrated that bone loss due to ovarian hormonal de-
ficiency can be partially prevented by a high calcium diet. Futhermore, these findings support the
strategy of the use of a high calcium diet in the prevention of estrogen depletion bone loss
(postrnenopausal osteoporosis).
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Table 1. Composition of experimental diets (g /100g

of diet)
Dietary group
Ingredient - - -
Normal Ca diet High Ca diet*
Casein" 20.00 20.00
Dextrin® 32.85 32.85
Corn starch™ 32.85 32.85
Corn oil? 5.00 5.00
Cellulose® 3.80 3.80
Min, Mix." 3.50 3.50
Vit, Mix.” 1.80 1.80
Choline? 0.20 0.20

- Gross energy, kcal /g : 3.878

*« High Ca diet ; Modified mineral mixture - CaHPQO,

at 200% level

1) Caseir. high protein, Supplied by U. S. CORNING
Laboratory Services Company, TEKLAD TEST
DIETS, Madison, Wisconsin, Biological Test Ma-
terial No. 160030.

2) Dextrin, Supplied by U. S. CORNING Laboratory

TEKLAD TEST DIETS,
Madison, Wisconsin. Biological Test Material No,
50740.

3) Corn starch, Supplied by U. S. CORNING Labora-
tory Services Company, TEKLAD TEST DIETS,
Madison, Wisconsin. Biological Test Material No,
160170.

4) Corn oil, Dongbangryrang Co. Youngdungpogu,

Services Company,

Yangpyungdong 4-2. Seoul

5) Cellulose, Supplied by U. S. CORNING Laboratory

TEKLAD TEST DIETS,
Madison, Wisconsin. Biological Test Material No,
160390.

6) Mineral mixture, Supplied by U. S. CORNING Lab-

Services Company, TEKLAD TEST
DIETS, Madison, Wisconsin, Biological Test Ma-
terial NO. 170915.

7) Vitamin mixture, Supplied by U. S, CORNING Lab-
oratory Services Company, TEKLAD TEST
DIETS, Madison, Wisconsin. Biological test Ma-
terial No. 40077,

8) Choline bitartate, Supplied by U. S. CORNING
Laboratory Service Company, TEKLAND TEST
DIETS, Madison, Wisconsin. Biological test Ma-
terial No, 30190.

Services Company,

oratorv
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Table 2. Mean food intake and Ca intake of
sham-operated and ovariectomized rats
during experimental period

lﬁ'k Swk 8wk

Food .

. Control 11.58+0.44" 13.59£1.24¢ 12.70+1.26°

intake  Sham , .

. High  11.05£2.08*" 13.74£1.31" 14.53+0.83

{mg /day)

Control 10.88+0.63 13.36+0.53* 14.45+1.20°
X High  10.36+0.92° 14542189 14.87+1.62

Ca

. Control 57.91%2.20° 67.96+6.20° £3.5246.32°

intake  Sham .

, High  110.48+20.78°137.40£13.12°145.27 +8.34"

(mg /day)

Control 54.41+3.13° 66.81+2.66" 72.25+6.00°
X High  105.58+9.24" 145.38+18.87°148.67 +16.27*
1) Mean +SD.

Values with different superscripts within the column are signifi
cantly different at p<0.05.
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Fig. 1. Changes of body weight in sham and
ovariectomized
period.

rats during experimental
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Fig. 2. Changes of body weight on dietary calcium
level in sham-operated and ovariectomized
rats during experimental period.
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Table 3. Pyridinoline, creatinine and crosslinks
value in urine of sham-operated and
ovariectomized rats
Swk 8wk
Control 2819.3+591.8" 3329.8+923.9*
Pyridinoline > " High 3438.7 £ 130L.6°
(nM) 2544.5+£1529.1*
Control 3373.5+1041.6" 3832.5+ 1444.4°
* High  3818.9+2308.0° 3487556609
Creatinine Control 8.94+2.07° 10.47x2.24°
(mM) " High 12214760 13854721
o Control 8.50+(.93" 13.13£9. l"d
Y High 7.29+0.946°  13.36%169°
Crosslinks Control 320.58+62.28* 322.47 +799.58"
value ™ High  210.40£87.84 265.58+50.15°
(nM /mM)
o Control 398 1+118 75 332, Ob+b() 6"a
vE High 327.47+88.46" 262.42+48.19
1) Mean+SD

2) Values with different superscripts within the column are sig-
nificantly different at p<0.05.
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Table 4. Values of estradiol and luteinizing hor-
mone(LH) in sham-operated and ovariec-
tomized rats

Swk Swk P value
Swk
Estradiol Control 64.31+£20. 79.40+34.14° Y
(pg /ml) " High 29" 67.27 +36.77
83.26451.46°
Control 45.35+ 14.40° 63.28 £ 40.59"
* High 4581+8.31* 54.18+5.80°
LH Control 0.30£0.07 0.324£0.07°

(mIU /mD) S figh 0,31 40,05

Control 0.28+0.05"
¥ High 0.25+0.07

0.33+0.15

0.33£0.08
36+0.08°

1) Mean+SD

2) Values with different superscripts within the column are sig
nificantly different at p<0.05.

3 %
t test

4) NS :

significant different at p<(0.05 between sham and ovx by

Not significant between sham and ovx by t test
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Table 5. Ca and P concentration in serum of
sham operated and ovariectomized

5wk gw el
3wk
Ca /serum Control 2.46 +£0.20%"1.95+0.38%
oy Sham . o ﬂ e
(mmol /1) High 2.6920.07" 2.09+0.51
Control 2.38+0.24° 1.73+0.42* NS’
OVX High  2.6740.11° 1862033
P /serum Control 2.65+0.4% 1.95%0.66 1
(mmol /1) " High  2.67£0.33¢ 2.72+0.7%
Control 2.17+0.41° 1.47+0.28
VX High 307+040° 1.87+0.37"
1) Mean+5D

2) Values with different superscripts within the column are sig
nificantly different at p<(.(5.
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Table 6. Total protein and albumin content in
sham-operated and ovariectomized rats

Alo) zhrarol vha dAlg GAo)A

Swk 8wk

Total Control 7.8+1.19 6.0£2.05
. . Sham .. G o o
proteintg /dl) High 8.1£0.33 6.4+1.27
Control 6.8+0.75 5.3+1.62

V¥ High  8.0+0.34 55+1.10

Albumin Control 3.1+0.27 2.5+0.61
Sham ;. - .

(g /dl) High 3.7+0.53 2.8x0.36
Control 2.8+(.18 2.3+0.56

Ovx ;. , N

High 3.94+0.09 2.8x0.60

1) Mear. +SD

YERE T Shamat 3 Ovxat el 550 M #9
2l zhel 7} il o, 850 Ovxatoll A stAl vhet
stk AW 2ok Q1 FhaFel Ovxatoll A A 7te]
/;U]rfﬂoﬂ upet 7F s A S VERAT
Tol ZgpaFat HlE At € "% W Qe
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=8y 2y 2 ek nx #@ A4 40 o v &
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210 & Ay zh5 ) Q) dhak v ot A
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o o] Qlpell A vk d A et A oo Fel
N AgaE Holwel WA Qe A FEE e
o, A7 Aol vaEA e ool
Aglel 8% e Fwvk FelHo R Pasiucty
Rastdeh @8 Mary 5208 o]z ol uw
2 Sham* 3 Ovxitghel @ FHW ZH4p ) ) dhakol)
frel el Aolol fsheta s af ek

6. 8 & total protein 2} albumin &2F

8% ago A7H dep EA sz o] 28} ¥
Bl ok 50%, Sol &uk AFE Yej oF 10%, WY &
WA A ey oF 40%5 A A Ao, dE
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albumin E&7F o A Zg ol v 80| ol
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Table 7. Alkaline phosphatase(ALP) and osteo-
calcin content in serum of sham-operated
and ovariectomized rats

5wk 3wk

ALPI gy COntrOl B3.0E16. 4817 60,4 4 44.91°
(U /b A High  86.0+15.10° 74.0+21.63"

Control 107.2+15.48" 7.4+41.51*

High 112.8+17.68" 80.0+25.94°
Osteocalcin sh Control 0.334+0.08%  0.30+0.03"
(ng /ml) M figh 0.93+0.59°  0.87+0.52
Control 1.88+0.52" 1.10+0.54"
High  0.9820.26° 0.85%0.69

Ovx

VX

1) Mean+SD
2) Values with different superscripts within the column

are significantly different at p<(.05.
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Table 8. Correlation coefficient of bone mineral den-

sity and biochemical bone markers.

Osteo- Crosslink Blood
ALP . Estradiol
calcin value Ca
TBMD -0.27 —0.21 0.59* —0.25*  0.66™
TBMC -0.14 —0.21 0.46 —0.14 0.59
TBCa —0.22 0.63

—0.17 0.47 —0.22

-

o significant at P<().1

*: significant at P<0.05

TBMD : Total bone mineral density (g /cm?)
TBMC : Total bone mineral content(g)

TBCa : Total body calcium(g)
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