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ABSTRACT

To study the effect of menopause and dietary protein level on Ca metabolism, ovariectomy
(OVAX) and sham operations were performed in 16-week old female rats. Each treatment
group was fed for 16 weeks either 5% (L) or 50% (H) casein diets, forming SH, SL, OH,
OL groups. High protein groups(SH, OH) showed higher Ca and hydroxyproline excretion
in urine. Urinay hydroxyproline was also higher in OVAX, which tells the possibility of increased
bone resorption by OVAX and by high dietary protein. At 16th week, however, urinary Ca
and hydroxyproline of SH caught up with OH group, whereas those of OL remained higher
than SL. Therefore it seems that high dietary protein overrides the effect of OVAX with time.
Urinary protein measured at §th week was higher in high protein groups, especially in OH.
GFR was not differ significantly among groups at 8th week. At 16th week, however, high
protein groups showed twice the GFR value of low protein groups. Therefore the increase
of urinary Ca and hydroxyproline in SH and OH groups can be explained partly by the
increased GFR. The tendency of increased GFR and urinary excretion of protein, Ca, and
hydroxyproline was most obvious in OH group. It seems that the effect of high protein diet
is likely to be accelerated by ovariectomy.

The effect of Ovax and dietary protein on the composition of femur, scapular, and lumbar
bones, was not pronounced. However, when only the high protein groups were compared,
OVAX resulted in the reduction of bone weight. ash and Ca contents, especially in femur.
The reason that was no significant effect on bone might be due to the short experimental
period to induce the changes on bone composition and dietary Ca content used in this experi-
ment may have been high enough to prevent bone loss.

KEY WORDS : ovariectomy - protein level - GFR - urinary Ca - urinary hydroxyproline *
bone mineral.
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Table 1. Composition of cxperimental diets

(g/kg dict)

5% cascin dict 50% casein diet
Corn starch 798.44 351.06
Casein 50.00 500.00
Comn oil 100.00 100.00
Salt mixwure? 14.72 14.72
Vitamin mixturc? 10.00 10,00
CaCOs 8.48 9.85
Ca(HyPO,) - H0 16.36 12.39
Choline chloride 2.00 2.00

1) Salt mixwre(mg/kg dict) : MgCOs 6900, ZnCO3
. 06, FeSO4-7TH,O 124, MnSO4+HO 150, CuSOy
5H;0 20, KI 1.3, NaCl 2300, NaCOs 1600, K:CO
s 8530, NagScO; 0.22
2) Vitamin mixturc(mg/kg mixture) : Thiamin-HCl
600, Riboflavin 600, Pyridoxine-HCl 700, Nicotinic
acid 3000, D-calcium pantothenate 1600, Folic acid
200, Vicamin Byz 1, Retinyl palmitate(vit. A) 120,
DL-a-tocoperol acetate(vit. E) 5000, Choledlciferol
(vit. Dg) 2.5, Menadione(vit. K) 5.0, D-Biotn 20,
Sucrose fincly powered to make 1,000g

Table 15 o] A# 2ol 5% caseing -5
A 2olel 50% 9] caseing TG Iy 2
ol2 vt Z+ Alole] Ca? Pl ko] Zhzh
0.6%S 04% 7 H=E 37 98 vla caseing
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P &g AT
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Fig. 1. Diet intake and body weight during the experi-
ment.
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Table 2. Ca intake, absorption, and serum Ca concentration

Ca intake Fecal Ca Aapprent Ca Abs. Serum Ca

(mg/day) (mg/day) (%) (mg/100ml)
SH 8 105.6+ 5.11N52) 65.3% 3,8N8 8.2 3.8% 9,8+ 0,97
SL 8 126.8% 14,0 67.013.7 44.2+ 4.9 8.3t 0.12
OH 8 109.3+ 3.7 998+ 4.6 9.1+ 3.9% 8.5+ 0.1°
OL 8 129.7+ 6.8 79.9% 6.7 57,0k 6,22 8.8+ 0,2%¢
SH 16 102.4% 4.9 NM? NM 8.9% 0.2bc
SL 16 101.1% 3.6 NM NM 9.8 0.3b¢
OH 16 100.5+ 4.8 NM NM 11.0+ 0,2b¢
OL 16 100.9+ 4.6 NM NM 12.0£ 0.5¢

SF5 B, C, BC A A, AB A, C, AB, BC, AC

1) Mean* S.E.

2) NS : Not significant at @=0.05 by Scheffé test.

3) Means with different superscripts within the column are significantdy different at @=0.05 by Scheff¢ test.

4) NM : Not measured
5) Significant Factor

A Effect of ovariectomy was significant at a=0.05 level by F-test.

B : Effect of dietary protcin level was significant ar a=0.05 level by F-test.

C . Effect of experimental period was at a=0.05 level by F-test.

AB ! Interaction between A & B factor was significant at 0 =0.05 level by F-test
BC ! Interaction between B & C factor was significant at ¢=0.05 level by F-test.
AC : Interaction between A & C factor was significant at =0.05 level by F-test.

— 918 —



249 - AG - ol

18

1.64
3 4
& 1.4+
5
£ 1.2
£
g
2 "
=
S ng
5
S 064
2
044
02
2 3 8 16
260
-
&
g o
o
2 220
5
£
T 2004
§ 1804
2 160
g
£ a0
E
1
© 2 4 3 16
week
=5, ® SH oo D OH

Fig. 2. Changes of urinary calcium and urinary hydrox-
yproline during the experiment.
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Table 3. Wet and dry weight of bones (mg)
Wet weight Dried weight
Femur Scapular Vertebra Femur Scapular Vertebra
SH 8§ §13.0+2269N 1785+ 107N 214.5£ 226N 520.1+£21.2N85 1955+ 2.8%8 1387+ 0.2
SL 8 747.0+27.2 164.4% 7.9  1895+91.2 5073235  121.0%52 136.8+ 8.5
OH 38 773.0%149 194.6& 9.2  241.4£288 4919+ 180  13243+6.2° 141.3%13.5
OL & 78574320 174.8% 7.7 20294107  486.1£29.7 1225+ 9.6° 13441 8.
SH 16 720.0+14.9 197.24 7.7 28841 11.0  558.3%14.1 1539+ 5.3% 1664+ 7.4
SL 16 678.7+926 92004156  201.2+18.4  5352+105  171.0+8.5  144.1% 82
OH 16 697.9£529 198.4+12.5 2165+ 17.0 561.4£36.8  151.0+7.1® 1550+ 9.2
OL 16 714.2+339 181.6+ 6.4  227.2%17.0 542.9+2a3 14231 66% 1607t 9.0
SFD C C, AC o CAC C
1) Mcanz SE

2) NS : Not significant at 0.=0.05 by Scheffé test

3) Mecans with different superscripts within the column are significandy different at @=0.05 by Scheffcé

test.
4) Significant Factor

A > Effect of ovariectomy was significant at @=0.05 level by F-test.
C ! Effect of experimental period was at @=0.05 level by F-test.
AC : Interaction between A & C factor was significant at 0=0.05 level by F-test.
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Table 4. Ash and Ca contents of 3 bones

Ash(mg) Calcium(mg)
Femnur Scapular Vertebra Fernur Scapular Vertebra
SH 8 333.20%14.62VM% 77.95£251N 028+ 4.17N 157,68+ 7.06" 34.77+ 2.30N 34.03+% 5270
SL 8 318.15%15.80 77.38+ 3.36 81.90% 4.37 150.30£7.25 33.13%£2.81 32,45+ 2.49
OH 8§ 31593 9.35 84.22+ 5.35 80.18+ 7.85 146,401 4.67 32021 35.74 29,48+ 4.08
OL 8 293.85%k15.74 76451 4.34 82,021 6.24 189.77+6.14  33.88+2.93 29.28+1.70
SH 16 350.55+ 8.72 89.53+ 2.41 90.20+ 4.42 142.87+£5.65 81.52+2.38 27.38% 3.60
SL 16 319.73+ 8.09 90.78+ 2.32 80.231 4.17 126.87+7.80 33.02+3.40 27.28+ 1.61
OH 16 319.25+21.91 87.134 5.00 79.80% 5.60 181.95£9.98 36.22+£278 26.58+ 2,09
OL 16 322.42+16.75 84.28+ 5.92 84.50% 5.03 120.00+6.76  30.15+ 1.53 29.531+ 2.62
SF - C B, C - -
1) Meant S.E.
2) NS: Not significant at a=0.05 by Scheffe test.
3) Significant Factor
B : Effect of dietary protein level was significant at a=0.05 level by F-test.
C ! Effect of experimental period was at @=0.05 leval by F-test.
Table 5. Ca/Wet weight and Ca/ash ot 3 bones
Ca/wet weight Ca/ash rato(%)
Femur Scapular Vertebra Femur Scapular Verwcbra
SH 8 0.1910.0059%2 0.1940.005N 0.16+0.01% 4742+ 1.56%) 44.52+2.28%5 4).89+ 217N
SL 8 0.20£0.004 0.20+ 0.004 0.18+0.01 47,32+ 0.66 42,52+ 2.38 39.45+ 1.54
OH 8 0.1910.003 0.194 0.003 0.13£ 0.01 46,33+ 0.47%  37.77L£3.47 36,73+ 5.00
OL 8 0.19£0.009 0.19+ 0.009 0.14+ 0.02 47.70+0.97* 3502+ 2.62 54.38+2.38
SH 16 0.20£0.007 6.20+ 0.007 0.12+ 0,02 40.86+0.972bc 3502+ 1.88 29.49+ 3.45
SL 16 0.19X0.008 0.19+ 0.008 0.14%£0.02 39.55+ 1.550¢  36.07L 2.62 54.38+2.38
OH 16 0.19% 0.004 0.194 0.004 0.13£ 0.01 39,42+ 29385  42.63L4.76 33.62+ 2.38
OL 16 0.17%0.009 0.1740.009 0.13£ 0.01 37.43%2.01¢ 55961 1.88 35.39+ 5.18
SFY A A, BC A C C C, ABC C
1) Meant SE

2) NS : Not significant at ¢=0.05 by Scheffé test.

8) Means with different superscripts within the column are significantly different at a=0.05 by Scheffe test.

4) Significant Factor

A : Effect of ovariectomy was significant at a==0.05 level by F-test.

B : Effect of dictary protein level was significant at 0=0.05 level by F-rest.

C : Effect of experimental period was at ¢=0.05 lcvel by F-rest.

BC : Interaction between B & C factor was significant at a=0.05 level by F-test.
ABC : Interaction among A, B & C factor was significant at @=0.05 level by F-test.

T & ZA Z717} ShamFel] v she] Egtcl.
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Table 6. GFR and urinary protein

old% - Z5tg

GFR, GFR/100gBW Urinary protein Urinary creatinine
(ml/min) (ml/min/100g) (mg/day) (mg/day)

SH 3 0.071 0.011N52) 0.02+ 0.00M5 28.474 1.14%%) 6.83+0.19*
SL 8 0.24£0.11 0.031 0.00 6141 1.56° 5.18% 0.56
OH 3 0.14% 0.06 0.05% 0,02 87.97+ 6.26* 10.01+ 0.290
oL 38 0.09+ 0.02 0.08+ 0.01 11.59+ 1.21° 6.67+0.802
SH 16 0.45+ 0.08 0.15£0.08 NMY 7.76x0.552
SL 16 0.21+0.08 0.09+ 0.03 NM 546+ 0.842b
OH 16 0.29+0.11 0.09+0.04 NM 7.96%4 0.44%
OL 16 0.15£ 0.04 0.06%0.02 NM 5.10%0.547

SF? C, BC C A B A, B, AC

1) Mean# S.E.

2) NS : Not significant at ¢=0.05

3) Means with different superscripts within the column arc significantly different ar 0=0.05 Scheffé test.

4) NM ! Not measured
5) Significant Factor

A [ Effect of ovariectomy was significant at ¢=0.05 level by F-test.
B : Effect of dicrary protein level was significant at @=0.05 level by F-test.
C ! Effect of experimental period was at a=0.05 level by F-test.
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Interaction between A & C factor was significant ar @=0.05 level by F-test.
Interacdon between B & G factor was significant at @=0.05 level by Forest
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