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Effects of Oryza sativa L. Aleurone Layer Extract on Bone Mineral Density
and Bone-related Markers in the Ovariectomized Rat
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Abstract — Aleurone layer of Black rice (Oryza sativa L.) is enriched with anthocyanin that could increase bone density. This
study was conducted to investigate the osteoporosis-preventing effects of the aleurone layer extract (BRE) on bone loss of ova-
riectomized (OVX) rats. OVX (or sham-operated) rats were assigned to three groups (n=8 per group): sham operated group
(Sham); OVX control group (OVX); OVX-BRE group, OVX rats treated with BRE at 90 mg/kg B.W. The deionized water
alone or deionized water with BRE was orally administrated to Sham, OVX or OVX-BRE groups, respectively for 12 weeks.
High fat diet with 45 kcal% fat and water were fed to all rats ad libitum. Body weight was significantly decreased in the OVX-
BRE group compared to the OVX group (p<0.05). The bone mineral density and bone length of tibia were significantly higher
in the OVX-BRE group compared to the OVX group and breaking force was significantly higher for the both tibia and femur
bones. Serum estradiol concentration and calcium concentration of femur were higher in the OVX-BRE group than those of
OVX group. However, serum alkaline phosphatase activity and parathyroid hormone concentration were decreased in the OVX-
BRE group compared to the OVX group. The results suggest that aleurone layer of Black rice is a potentially useful ingredient
to protect against estrogen deficiency or menopause related osteoporosis.
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Table I. Composition of experimental diet

Ingredient g/kg diet
Casein, 30 Mesh 200
L-Cystine 3
Corn Starch 72.8
Maltodextrin 10 100
Sucrose 172.8
Cellulose, BW200 50
Soybean Oil 25
Lard 177.5
Mineral Mix S10026 10
DiCalcium Phosphate 13
Calcium Carbonate 5.5
Potassium Citrate, 1 H20 16.5
Vitamin Mix V10001 10
Choline Bitartrate 2
FD&C Red Dye #40 0.05
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Fig. 1. Effect of Oryza sativa L. aleurone layer extract on
body weight of experimental rats. Rats were treated with dis-
tilled water for Sham and OVX groups or BRE at 90 mg/kg
body weight for OVX-BRE group for 12 weeks. Each bar rep-
resents the mean=SEM value (n=8). Bars not sharing the same
letters are significantly different according to the Duncan’s
multiple range test at P<0.05.
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Table II. Effect of Oryza sativa L. aleurone layer extract on bone mineral density (BMD), mineral content (BMC), strength,

and length of experimental rats

Sham oVX OVX - BRE
Femur
BMD, g/cm’ 1.99+0.04™° 1.88+0.05 1.92+0.01
BMC, g 4.67+0.11" 4.57+0.12 4.70+0.12
Strength, kg 21.68+0.98" 20.37+1.27° 25.31+0.84°
Length, cm 5.98+0.07™° 6.09+0.08 6.12+0.07
Tibia
BMD, g/em’ 1.68+0.03% 1.60+0.04° 1.72+0.02°
BMC, g 3.30£0.37"° 2.86+0.13 3.37£0.13
Strength, kg 18.74+0.20™ 17.81+0.68" 19.77+0.53"
Length, cm 6.25+0.36™ 5.77+0.16° 6.65+0.15

Rats were treated with distilled water for Sham and OVX groups or BRE at 90 mg/kg body weight for OVX-BRE group for
12 weeks. Values are meanstSEM (n=8). Different letters within each line are significantly different according to the Duncan's

multiple range test at P<0.05. NS: Not significantly different
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Fig. 2. Effect of Oryza sativa L. aleurone layer extract on Ca
concentration in femur of experimental rats. Rats were treated
with distilled water for Sham and OVX groups or BRE at
90 mg/kg body weight for OVX-BRE group for 12 weeks.
Each bar represents the meantSEM value (n=8). Bars not
sharing the same letters are significantly different according to
the Duncan's multiple range test at P<0.05.

A gl JTFS E 5 e Qo B,

o] 7} (strengthy= OVX-ollA] Shamw-l Bl O E
3t 7N 2 6% 5%t 7481921 (p>0.05), BRE
Fo43t OVX-BRE wollX] OVXEHTE 282} 24%2 11%
7} 2l S718E9 AL (p<0.05), 7391 Sham-H.th
A YEPSTHTable ). 22 EE 3n] SHZ9] F252
737] oA A dojuhs ZH9| ol =S =
%% Aoz 7luEr.

TS BRES o8t 745 Z4&¢] dol7F OVXETE 15%
F7}0}9§\‘Cﬂl(p<0 05), BRE®| 372 tAldo g thE s
U A3e] Zdxe 25713 3 2 v 932 =
T AE ZoF HOltKTable I0).

EF YsiEA X[H0f| 0jXl= 8&F — Alkaline phosphatase
(ALPY= A2 oM 4L sz EAjst=d], =
2104 o] ge] A7IAY IS5 (osteosarcoma)e] 735~ 3
Well ALP7} Z71skA] |ck>™, Fig. 3 3] 382 &
Z=°| €3 ALP €49 mA= G BTl e,
OVXito] WAas HASHA] 92 Shamstol] B]3] &3 ALP
o] =olx o1}, BREY & Q18] OVX-BREZ
OVX HT} ALP &70] G2 o2 74519 th(p<0.05).
ALPE ZZ thAatel #hdo] Zlo] ity & de 5 =&
Aﬂi# 250] S7sle] & wAEo] wE w o oA

w7t Z7ksk=d],” BRE ol oA OVXitETH ALP
W*Ol ol F gialell felst a3t ol A 0=E Bl

Osteocalcin(OC)S ZolA| 3ol A g =o] el M Xy

718 M=, A2 FAE dEU ) UE BejEs
2 o] 77148 thal ARE AMENY 53] €3 oC
T 97 ol SUHEY #@7 ol Yehue 2488 E

i

i

N

¥ é Hir

off

o

Kor. J. Pharmacogn.

ALP (U/L)
p— o [\ [ g
[—] [V} [} i

0 .

Sham ovXx OVX-BRE

Fig. 3. Effect of Oryza sativa L. aleurone layer extract on
serum alkaline phosphatase activity of experimental rats. Rats
were treated with distilled water for Sham and OVX groups or
BRE at 90 mg/kg body weight for OVX-BRE group for 12
weeks. Each bar represents the meantSEM value (n=8). Bars
not sharing the same letters are significantly different according
to the Duncan's multiple range test at P<0.05.
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Fig. 4. Effect of Oryza sativa L. aleurone layer extract on
serum osteocalcin level of experimental rats. Rats were treated
with distilled water for Sham and OVX groups or BRE at
90 mg/kg body weight for OVX-BRE group for 12 weeks.
Each bar represents the meantSEM value (n=8). Bars not
sharing the same letters are significantly different according to
the Duncan's multiple range test at P<0.05.
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Fig. 5. Effect of Oryza sativa L. aleurone layer extract on
serum estradiol level of experimental rats. Rats were treated
with distilled water for Sham and OVX groups or BRE at 90
mg/kg body weight for OVX-BRE group for 12 weeks. Each
bar represents the meantSEM value (n=8). Bars not sharing
the same letters are significantly different according to the
Duncan's multiple range test at P<0.05.
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Fig. 6. Effect of Oryza sativa L. aleurone layer extract on
serum parathyroid hormone level of experimental rats. Rats
were treated with distilled water for Sham and OVX groups or
BRE at 90 mg/kg body weight for OVX-BRE group for 12
weeks. Each bar represents the mean+=SEM value (n=8). Bars
not sharing the same letters are significantly different according
to the Duncan's multiple range test at P<0.05.
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