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The Effects of Dietary Lipids and Ovariectomy on Bone Mass in Rats

Ahn, Hae Sun - Lee, Sang Sun
Department of Food and Nutrition, Hanyang University, Seoul 133-791, Korea

ABSTRACT

This study examined the effect of dierary lipids and ovariectomy(OVX)on bone mass in rats. The experimental animals were
divided into sham operadon(§)or OVX(O)groups and then each group was divided into soybean oil(88, 08), beef tallow(SB, OB),
and fish oil(SF, OF)dict group. Experimental diets were fed for 16 weeks, Weight gain tended to be higher in OVX groups than
in sham groups. Weight gain was the highest in beef tallow group(SB)and the lowest in fish oil group(SF). There were no
difference in weight, length, breaking force, strength and circumference of femur among groups. However, volume of femur
tended to be higher in OVX groups than in sham groups. Ash content of femur was significantly lower in OVX than sham group
but there were no difference between SB and OB group. Ca content in the soybean oil and beef tallow group were not
influenced by OVX but Ca content in fish oil group was significantly higher in OF than SF group. The SB group showed the
highest Ca content and the SF group showed the lowest Ca content. P content of femur was significantly lower in OVX groups
than in sham groups bur there were no difference between SB and OB group. The SS group showed the highest P content and
the OS and OF group showed lower P content compare to other groups. From this result, it suggesred that beef tallow positively
influenced maintenance of bone mass by means of accumulation of body fat in ovariectomy (Korean J Nutrition 32(1) : 3~9, 1999)
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Table 1. Composition of experimental diet (&/kg)
Coup o s s 05 0B OF
Ingredients
Corn slarch 470 470 470 470 470 470
Sucrose 150 150 150 150 150 150
Casein 150 150 150 150 150 150
Methionine 3 3 3 3 3 3
Choline chloride 2 2 2 2 2 2
Beef tallow 50 150 50 50 150 50
Soybean oil 100 100
Fish il 100 100
Mineral mixture 35 35 35 35 35 35
Vitamin mixture 10 10 10 10 10 10
o-Cellulose 30 30 30 30 30 30

1) Calorie content : 4.43 kcal/g diet

2) 5§ : sham operation-saybean ail group
SB : sham operation-beef tallow group
SF . sham operation-fish oil group
OS : gvariectorny-soybean oil group
OB : ovariectomy-heef tallow group
OF : ovariectomy-fish oil group
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Table 2. Weight gain, food intake and food efficiency ratio (FER)
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Group Final weight (g) Weight gain (g/d) Food intake (g/d) FER
55 4242042053 ™ 1.434£0.14™7 20.58+0.89 ™ 0.07+0.00"™
SB 469.38+28.34 1.69+0.20® 21.73+0.99 0.08£0.01
SF 420.88+21.77 1.2340.15° 18.79+0.64 0.06+0.01
05 505.90+31.94 2.13+0.24° 21.66+0.66 0.1040.01
OB 505.30+17.56 2124031 22.55+0.40 0.09+0.00
OF 425.70+25.14 1.461+0.25% 19.810.40 0.07+0.01
1) Mean=+S.E.

2) Values with different superscript are significantly different at @=0.05 level by Tukey’s multiple range test (NS : not significant)

Table 3. Wet and dry weight of femur

Group Wet weight(mg) Dry weight{mg) Wet wifBW(mg/100g)  Wet wiVolume(mg/mm’)  Dry wit/Volume(mg/mm’)
55 860.71+ 0.0272 679.43+ 0.01™ 198.33+ 9.59® 1.85+0.03* 1.46+0.03*
SB 861.00+18.00" 685.88= 0.09 187.96+11.23* 1.86+£0.03° 1.48+0.03"
Sk 911.50x 0.02° 705.25%£ 0.02 219.33£23.39° 1.90£0.02° 1.47£0.02*
Q5 831.70£17.49° 665.40+14.35 170.56+11.53° 1.74+0.03™ 1.39+0.02*
OB 830.22+18.00° 665.70+13.69 166.29+% 6.13° 1.69£0.04° 1.37+0.03%
OF 900.00+24.29% 706.56 +24.76 217.45+12.28° 1.72+0.03° 1.35=0.03°
1) Mean=+S.E.

2) Values with different superscript are significantly different at e==0.05 level by Tukey's multiple range test (NS :

not significant)
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Table 4. Length, breaking force, strength, circumference, and volume of femur

Group Length (mm) Breaking force (kg) Strength (kg/mm?) Circumference (mm) Volume (mm’)
55 36.20+0.23™ 3.06+0.15™ 0.24+0.01% 12.7040.12"™ 465,34+ 9.21°
SB 36.06%0.21° 3.17+0.12 0.25x0.08 12.71£0.13 465.12£11.92°
SF 36.70+£0.36" 3.0740.13 0.23+0.01 12.81£0.16 480.33::13.69%
0s 36.45+0.13" 3.1410.11 0.24+0.07 12.85+£0.14 479.50+10.95%
OB 36.441+0.24* 3.18+0.21 0.24+0.01 12.97+0.18 488.84+12.66™
OF 37.34x0.24 3.24-£0.16 0.23+0.01 13.2420.11 521.48+ 9.30°
1) Mean=+S.E.

2) Values with different superscript are significantly different at «=0.05 level by Tukey's mulliple range test (NS : not significant)

Table 5. Ash contents of femur

Ash Ash/Length Ash/Nolume

Group 3
(total mg) (mg/g wet wi) (mg/g dry wi) (mg/mm) (mg/mm’)

SS 507.23+16.14™ 588.57+ 9.62* 745.81+£12.57% 14.00£0.40% 1.09£0.03°
SB 476.40+13.00™ 552.75+ 9.61% 694.13+13.66™ 13.214£0.35™ 1.03+0.03*

SF 536.16£17.26 587.50+ 6.48° 760.08+10.96° 14.60+0.37° 1.12+£0.02
0s 445.42+12.21° 536.00+12.22° 670.16+15.86° 12.2240.33° 0.934+0.02"
OB 457,17 +10.00™ 548.89+ 8.89™ 687.56+12.06° 12.54+0.23° 0.94£0.03"
OF 483.77412.56™ 535.56+ 4.44° 686.97 +10.11° 12.93+0.29 0.92+0.01°

1) Mean=S.E.

2) Values with different superscript are significantly different at &.=0.05 level by Tukey's multiple range test (N5 :

not significant)



Table 6. Calcium contents of femur
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Calcium Ca/Ash Ca/Length Ca/Volume
Group o 3
(total mg) (mg/g wet wi) (mg/g dry wit) (%) (mg/mm) (mg/mm’)
S5 132.88+ 4.47™% 155324+ 703® 19736+ 8.98" 26.58+1.51™ 3.67+0.11" 0.28+0.01%
SB 153.04+ 3.28° 177.82+ 3.67° 223.22= 448 32.25+0.93* 4,24+0,08 0.33£0.01°
SF 127.70£11.56° 140.25+£12.59° 181.43+16.45° 23.8942.16° 3.47=0.30° 0.27+0.02°
Qs 146951 2.89™ 176.99= 3.20° 221.24+ 391 33.19x£1.07° 4.03£0.08% 0.31£0.01™
OB 146.12+ 3.14* 176.164 2.54° 22071+ 297 32.41+0.57° 4.01+0.08® 0.30+0.01%°
OF 151.85+ 4.47 169.67+ 3.17° 218.45+ 5.06° 31.73+0.65" 407+011° 0.29£0.01™
1) Mean=S.E.

2) Values with different superscript are significantly different at €=0.05 level by Tukey's multiple range test (NS : not significant)

Table 7. Phosphorous contents of fernur

Phosphorous P/Ash P/Length PNolume

Group o 3

(total mg) (mg/e wet wt) (mgfe dry wi) (%) (mg/mm) (mg/mm’)
55 67.71+1.95"% 78.61+1.21° 99.62x£1.71° 13.36+0.10° 1.87+0.05° 0.15+0.04°
SB 56.7541.92" 65.90+2.06"™ 82.81+2.90 11.93+0.37° 1.57£0.05° 0.12+0.05°
SF 63.13£1.79* 69.24+0.97° 89.561.32° 11.79+0.20° 1.72:+0.04° 0.13+0.02°
05 44.65+1.50° 53.62+1.05° 67.02+£1.27° 10.05£0.29° 1.2240.04¢ 0.091-0.02°
OB 50.50+1.30% 60.82+0.96° 75.90+1.46% 11.04+0.09* 1.38+0.03" 0.10£0.03°
OF 48.52--2.08¢ 54.00+0.93¢ 69.49+1.27% 10.11+0.23% 1.30+0.05° 0.09+0.03°

1) Mean=£S5.E.

2) Values with different superseript are significantly different at a=0.05 level by Tukey's multiple range test (NS : not significant)
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