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Effects of Arginine Supplementation on Bone Mineral Density in Growing Female Rats”

Choi, Mi-Ja'
Department of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

The aim of this study was to define an arginine effect when added to a diet. The influence of arginine supplements on
bone mineral density and content were studied in young female Sprague-Dawley rats fed either an arginine supplemented
diet or control diet. Twenty four rats (body weight 83 & 5 g) were randomly assigned to one of two groups, consuming
casein or casein with supplemented arginine diet. All rats were fed on experimental diet and deionized water ad libitum for
9 weeks. Bone mineral density (BMD) and bone mineral content (BMC) were measured using PIXImus (GE Lunar Co,
Wisconsin, USA) in spine and femur 3, 6, and 9 weeks after feeding. The serum and urine concentrations of Ca and P were
determined. Diet did not affect weight gain and mean food intake. The serum concentration of Ca and P were not changed
by arginine supplementation. Urinary Ca excretion was significantly decreased by arginine supplementation. Spine BMD
was significantly increased by arginine supplementation on 3 and 6 weeks after feeding. Femur BMD was significantly
increased in the group of arginine supplementation on 3, 6, and 9 weeks. Rats fed the arginine-supplemented diet had
better bone mineral content than did control diet rats in the experimental period. Therefore, arginine supplementation may
be beneficial on spine and femur BMD increment in growing female rats. These are thought to be associated with an ar-
ginine-induced growth hormone release. The exact mechanism of this effect remains to be elucidated. (Korean J Nutr

2007; 40(3): 235~241)
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Table 1. Compaosition of experimental diets {(g/100 g of diet)

Ingredients Control supp/?ergllgr?gﬁon
Casein” 20 20
Corn starch 53 52.34
Sucrose 10 10
Soybean oil 7 7
Cellulose 5 5
Min-mix” 35 35
Vit-mix” 1.0 1.0
L-cystine 3.0 3.0
Choline 0.25 0.25
Tert-butyl hydroquinone 0.0014 0.0014
Arginine” - 0.66

" Casein, Maeil dairy industry Co. Ltd. 480 Gagok-Ri, Jinwi-Myun,
Pyung taek-city, Kyunggi-Do

2 AIN-93G-MX, Teklad test diets, Medison, Wisconsin, USA

¥ AIN-93G-VM, Teklad fest diets, Medison, Wisconsin, USA

¥ L-Arginine: Sigma A8094, Japan

Calorie % of diet-carbohydrate : protein : fat =64 : 19 : 17
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Table 2. Effect of arginine supplementation on weight gains,
mean food intake and food intake efficiency ratio (FER) in gro-
wing female rats

Arg
Variables Control supplemen-  Significance
tation
Weight gains 161.67 £12.5” 1628 +£11.6 NS?
(/4 wks)
Mean food 125 £ 04 125 = 0.4 NS
intake (g/day)
FER” 025+ 0.01 0.25+ 0.03 NS
" Mean * SD

2 NS: Not significantly different at p <0.05.
¥ Food intake efficiency ratio (FER) = weight gain (g) /food in-
take (@)

Table 3. Serum calcium and phosphorus of rats fed arginine sup-
plementation diet in growing female rats

Variables Control  Arg supplementation Significance
Ca (mg/d) 9.38 +0.13" 9.49 + 0.36 NS
P (rmg/d) 812 £ 0.60 831 £ 0.43 NS
" Mean + SD

2 NS: Not significantly different at p <0.05
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Table 4. Urinary calcium and phosphorus excretion of rats fed
experimental diets

Table 6. Femur BMD and BMC of rats fed experimental diets at 3
week

Variables Confrol ATg . Significance Variables Control Arg . Significance
supplementation supplementation
Ca/ (mg/day) 0.73 +0.2" 0.39 +0.2 ¥2) FBMD (g/cm®  0.126 + 0.007”  0.143 + 0.005 e
P/ (mg/day) 10.1 *=38 94 +34 NS FBMC (@) 0.181 £ 0.013  0.206 *+ 0.009 D
Y Mean + SD FBMD/wt (kg) 08 *£0.012 0.8 +0.045 NS?
2 x: p<0.05 FBMC/wt (kg) 1.1 +£0.042 1.2 +0.123 NS
¥ NS: Not significantly different at p <0.05
" Mean + SD

; . . 2 x5 0 <0.001

Table 5. Spine BMD and BMC of rats fed experimental diets at 3 5 . p<0.01

week

Arg

Variables Control . Significance
supplementation

SBMD (g/cm®) 0.097 + 0.009"”  0.105 = 0.001 NS”
SBMC (g) 0.194 = 0.03 0.238 + 0.02 ¥
SBMD/wt (kg) 0.6 £ 0.044 0.6 +0.051 NS
SBMC/wt (kg) 1.2 £0.102 1.4  +0.103 NS
" Mean + SD
2 NS: Not significantly different at p <0.05
¥ x: p<0.05
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I AT F o)AZEEe] FH-e Ty o)Ak
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4 NS: Not significantly different at p <0.05

Table 7. Spine BMD and BMC of rats fed experimental diets at 6
week

Variables Control Arg . Significance
supplementation

SBMD (g/cm?® 0.127 = 0.006” 0.132 % 0.005 NS?
SBMC (g) 0.338 = 0.029  0.373 £ 0.020 2
SBMD/wt (kg) 0.6 +£0.014 0.6 =£0.022 NS
SBMC/wt (kg) 1.5 % 0.001 1.7  £0.010 *
" Mean £ SD
2 NS: Not significantly different at p <0.05
¥ % p<0.05
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Table 8. Femur BMD and BMC of rats fed experimental diets at é
week
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Table 10. Femur BMD and BMC of rats fed experimental diets at
9 week

Variables Control Arg . Significance Variables Control Arg . Significance
supplementation supplementation

FBMD (g/cm’) 0.171 £ 0.006”  0.181 % 0.004 2 FBMD (g/cm? 0.1957 + 0.007" 0.2055 = 0.007 *2
FBMC (g) 0.287 £ 0.014  0.307 + 0.010 * FBMC (@) 0.360 +0.087 0.3737 +0.018 NS
FBMD/wt (kg) 0.8 =*0.027 08 +0.027 * FBMD/wt (kg) 0.8 £0.017 08 + 0.038 NS
FBMC/wt (kg) 1.3 % 0.043 1.4 +0.100 * FBMC/wt (kg) 1.5 +0.040 1.5 + 0.100 NS
P Mean + SD " Mean % SD
2 xx: p<0.01 2 % p<0.05
¥ % p<0.05 ¥ NS: Not significantly different at p <0.05

Table 9. Spine BMD and BMC of rats fed experimental diets at ¢
week

Variables Control suppiegregntoﬁon Significance
SBMD (g/cm? 0.141 +0.008"  0.146 * 0.080 NS?
SBMC (@) 0.447 £ 0.060 0.432 £ 0.040 NS
SBMD/wt (kg) 0.6 +£0.028 0.6 £0.038 NS
SBMC/wt (kg) 1.8 +0.054 1.8 £0.200 NS

" Mean £ SD
2 NS: Not significantly different at p<0.05
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