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Beneficial effect of fish oil on bone mineral density
and biomarkers of bone metabolism in rats*

Yoon, Gun-Ae’
Department of Food and Nutrition, Dong-Eui University, Busan 614-714, Korea

ABSTRACT

This study evaluated the effect of fish oil rich in n-3 fatty acids on bone characteristics in Sprague-Dawley rats. Wean-
ling male rats were randomized to receive either a diet containing high fish oil (FO), fish oil blended with corn oil (FICO),
or soy oil rich in n-6 fatty acids (SO) for 4 weeks. All diets provided 70 g/kg fat based on the AIN-93G diet. Growth and
biomarkers of bone metabolism were analyzed, and femur bone characteristics were measured by dual-energy X-ray ab-
sorptiometry. After the dietary treatment, no significant differences among the diet groups were observed for serum con-
centrations of Ca, parathyroid hormone, calcitonin, or osteocalcin. Alkaline phosphatase activity was significantly great-
er in FO-fed rats compared to that in the FICO and SO groups, whereas no difference in deoxypyridinoline values was
observed, supporting the positive effect of a FO diet on bone formation. These results were accompanied by a significant
increase in femur bone mineral density (BMD) in FO-fed rats. These findings suggest that providing fish oil rich in n-3
fatty acids correlates with higher alkaline phosphatase activity and BMD values, favoring bone formation in growing rats.

(Korean J Nutr 2012; 45(2): 121 ~ 126)
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Table 1. Composition of experimental diet (9
FO FICO SO

Cornstarch 529.4 529.4 529.4
Casein 200.0 200.0 200.0
Lipids 70.0 70.0 70.0

Fish oil 60.0 28.0

Corn ol 10.0 42.0

Soybean oil - - 70.0
Fiber 50.0 50.0 50.0
Mineral mix” 35.0 35.0 35.0
Vitamin mix” 10.0 10.0 10.0
L-cystine 3.0 3.0 3.0
Choline bitartrate 2.5 2.5 2.5
Tert-butylhydroquinone 0.014 0.014 0.014
Sucrose to 1,000 1,000 1,000
né/n3 ratio 1/3.3 2.1/ 9.4/1

1) AIN-93 mineral mxture 2) AIN-93 vitamin mixture
FO! high fish oil diet, FICO: fish oil blended with corn oil, SO: soy
oil diet
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Table 2. Growth and feed intake of rats
FO FICO SO
Initial BW (g)  70.05 + 3.87"  70.12 £ 404  70.22 + 4.57
Final BW (g)  289.22 + 14.51" 287.05 + 13.15 276.83 + 11.59
Weight gain 5479 +3.73" 5423 +2.81  51.65+ 3.12
(g/week)
Foodintake 118.64 + 7.33" 120.43 + 494 116.23 + 6.09
(g/week)
FER 0.46 +0.03" 0.45 £ 0.01 0.44 + 0.01

Values are Mean = SD

Values within row having same superscript are not significantly
different by ANOVA and Duncan’s multiple range test at o. = 0.05
NS: not significant, FER: feed efficiency ratio, FO: high fish oil
diet, FICO: fish oil blended with corn oil, SO: soy oil diet

Table 3. Bone metabolic biomarkers in serum and urine

FO FICO SO

Serum

Ca(mg/dl)  10.93 +£0.12" 1087 £0.19  11.05+ 0.33

Calcitonin 1.24 + 0.25" 1.35 +0.26 1.54 + 0.40
(pg/mL)

PTH (pg/mL)  1.20 + 0.00™ 1.20 + 0.00 1.35+0.23

Osteocalcin = 86.80 + 10.28" 100.84 + 18.62 109.45 + 8.68
(ng/mL)

ALP (IU/L) 355.50 + 13.07° 285.00 + 26.40° 304.50 + 37.64°

Urine

Deoxypyridinoline (DPD)(nM/mM creatinine)
427.81 + 48.50" 372.26 +75.05 391.09 + 59.46

Values are Mean = SD

Values within row having same superscript are not significantly
different by ANOVA and Duncan’s multiple range test at o = 0.05
NS: not significant, PTH: parathyroid hormone, ALP: alkaline pho-
sphatase, FO: high fish oil diet, FICO: fish oil blended with corn
oil, SO: soy oil diet
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Table 4= tiElZ9] FAE Vepdch =] a5
A 7ol XfolE Hof FOFolA 0.84 g & 7H w11, SO
ol 4] 074 g &2 7P W2 ghol 9ot AlF 100 ¢ tHERE
O] HFaF A= Aol HolA] kot diElZe] AxFAl= A
At 7kl ZpolE HolR] ¢tal, AlF 100 gd2] FARE S
o $-9] AxSHE Al LEIA T2 4Tt Table 5= o
Bl o] slEghgat ZadS Uehd diEls $3E-2 FO
oA 352 FEFoIut AgE Thol| ApolE Holx] gkom, of
© &2 BPARE S| RFEFE 2jol7t gli= Ao
Uelytth g 24§ E3F FO, FICO, SO9

Table 4. Wet and dry weight of femur

FO FICO SO
Wet weight
Total (g) 0.84 + 0.04° 0.80 + 0.06  0.74 + 0.05°
g/100g BW 0.29 +0.01™ 0.28 + 0.03 0.27 + 0.02
Dry weight
Total (@) 0.46 £ 0.01™ 0.45 £ 0.02 0.43 = 0.02
g/100gBW  0.16 £ 0.01"  0.16 + 0.01 0.16 + 0.01

Values are Mean + SD

Values within row having same superscript are not significantly
different by ANOVA and Duncan's multiple range test at o = 0.05
NS: not significant, FO: high fish oil diet, FICO: fish oil blended
with corn oil, SO: soy oil diet

Table 5. Ash and Ca content of femur

FO FICO SO
Bone ash
Total (mg)  237.20 + 9.87"° 229.10 + 822 226.13 + 14.01
mg/gdry  520.18 = 12.06" 511.92 + 15.18 520.47 + 9.41
femur
Bone calcium
Total (mg)  181.35+ 11.67" 177.03 + 591 17150 + 13.24
mg/gdry  397.77 + 23.03" 395.62 + 12.63 394.60 + 15.60
femur

Values are Mean + SD

Values within row having same superscript are not significantly
different by ANOVA and Duncan's multiple range test at o = 0.05
NS: not significant, FO: high fish oil diet, FICO: fish oil blended
with corn oil, SO: soy oil diet
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Fig. 1. Bone mineral density of femur. Bars having different letter
are significantly different by ANOVA and Duncan’s multiple range
test at o = 0.05. FO: high fish oil diet, FICO: fish oil blended with
corn oil, SO: soy oil diet.
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