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Abstract

This study was designed to evaluate the effect of Agaricus blazei B-glucan and egg shell calcium complex
on bone metabolism in ovariectomized (OVX) rats. Forty Sprague-Dewley female rats, 10 weeks of age
(248*1.7 g), were divided into 4 groups and fed on the experimental diets for 6 weeks: sham operated control
treated with normal diet containing 0.5% calcium (Sham-C), OVX-control treated with normal diet containing
0.5% calcium (OVX-C), OVX-B-glucan group treated with B-glucan diet containing 0.5% calcium (OVX-G),
and OVX-B-glucan egg shell calcium complex treated with OVX-B-glucan egg shell calcium complex
containing 0.5% calcium (OVX-GE). Bone weight of femur was higher in the OVX-GE group than in the
other OVX groups. Bone mineral density of femur was significantly different (p<0.05) among the experimental
groups and showed the highest level in the OVX-GE group. Calcium absorption rate and retention were higher
in the B-glucan supplement groups than in the other groups (p<0.05). Alkaline phosphatase activities and
osteocalcin levels of serum showed lower in the B-glucan supplement groups than in the OVX-C group.
Deoxypyridinoline crosslink values of urine, indicator of bone absorption, showed the lowest in the OVX-GE
group. The B-glucan supplemented groups had a lower bone resorption ratio than in the OVX-C group. We
concluded that bioavailability of calcium is higher in B-glucan supplement groups compared to those in OVX
rats. From the above results, these findings suggest the possibility of using B-glucan egg shell calcium complex
as a functional food material related to bone metabolism, even though there is no significant difference between
the groups of B-glucan and B-glucan-egg shell calcium complex supplementation.
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Table 1. Composition of the experimental diets (g/kg diet)

Group”
Sham-C OVX-C OVX-G OVX-GE
Casein? 200 200 200 200
Corn oil 50 50 50 50
Vitamin mixture” 10 10 10 10
Mineral mixture” 40 40 40 40
a-Cellulose 50 50 50 50
Corn starch 632.5 632.5 498.5 506
DL-methionine 3 3 3 3
Choline chloride 2 2 2 2
CaCOs 125 125 125 -
B-glucan - - 134.0 -
B-glucan-Ca complex” -~ - - 139.0

YSham-C: sham-operated and fed normal diet containing 0.5%
Ca, OVX-C: ovariectomized control and fed normal diet con-
taining 0.5% Ca, OVX~G; ovariectomized and fed B-glucan
diet containing 0.5% Ca, OVX-GE; ovariectomized and fed -
glucan-egg shell Ca complex diet containing 0.5% Ca.
Casein(vitamin free); ICN.

“Vitamin mixture; AIN-76A.

Mineral mixture (Ca free); ICN.

B-glucan and egg shell Ca complex.
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Ma: wet weight in air (mg) M wet weight (mg)
Mw: weight in water (mg) V: volume of bone (cm’)

Dw: water density at 25°C  D: density of bone (mg/cm’)
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Table 2. Body weight, body weight gain, and food efficiency rate in the experimental groups

Group” Initial BW (g) Final BW (g) Weight gain (g/week) Food intake (g/week) FER? (%)
Sham-C 2487 41,799 201.5+47% 7.14+£0.79%® 127.3%20° 5.80+061%
OVX-C 2486+ 4.6 3143+83 116+141° 142.0+3.4° 814+0.81"
OVX-G 2483+2.7 311.3%39 105+0.48 158.44+19¢ 6.64+0.33%
OVX-GE 248.8+4.0 3228+8.1 12.3+0.94° 1495+6.6™ 8.95-+052°

?Refer to Table 1. ?Food efficiency ratio. IMean+SE. “Not significant.
Values within column with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.

Table 3. Weight of liver and kidney in the experimental groups

Groupl) Liver Kidney

g g/100 g BW g g/100 g BW
Sham-C 76702129 273077 2.00+0.05" 0.71 £0.03"
OVX-C 8.43+0.38 267+0.06 1.93+0.06 0.61-+0.01%
OVX-G 872+0.25 2.80%0.08 1.95+0.05 0.63+£0.01°
OVX-GE 8.48+0.43 262+0.08 2.04%0.10 0.63+0.02°

DRefer to Table 1. ®Mean*SE. *Not significant.
YValues within column with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.

Table 4. Bone weight of femur in the experimental groups

1 Wet weight Dry weight
Group g 2/100 g BW g 2/100 g BW
Sham-C 0.749 0,022 0.267+0.01% 0.562+0.01™ 0.194£0.01°
OVX-C 0.720+0.01 0.228+0.00° 0.556+0.01 0.176 +0.00°
OVX-G 0.726+0.01 0.231+0.00° 0.548+0.01 0.176£0.00°
OVX-GE 0.736£0.01 0.23720.00° 0.572+0.01 0.182+0.00°

YRefer to Table 1. ?Mean=SE. *Not significant.
YWalues within column with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.
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5 Z2] FA & Table 404 B= vle} v} o 5 F2) Table 5. Bone length and bone mineral density of femur in
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Group” Bone volume Bone length BMD
OVX-Cell vl&l OVX-G2 OVX-GEoA A ed Frt p (em®) {cm) (mg/cm®)
e AL ok A 100 g 7 HHFY 54 FAE Sham-C 295684 363+003%  2.78+0.06™
b ot 7te] SelAal x}o = polo _ ovXx-C 259.3+6.5 3.66£0.02 2.65£0.06"
A fe A A 1(p<0.0)% 251 A Sham-Cel Gvx G o28<183 3.66+0.01 2.84%0.16™
vl OVXZollA frelA e ZFastg evt B-glucan-Ca OVX-GE  266.4+12.1 371%0.02 2.92+0.15"
EFAE A7FE ToAA OVX-Cell ¥l3) cha S7k8kglel. VRefer to Table 1.
e Ze] Ax LAE 2 719 f-9AQ xpe)= HolA “Bone mineral density.

3) 4) LT
- o) = Mean=SE. "Not significant.
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Table 6. Ash, calcium and phosphorus content of femur in the experimental groups

Group” Ash Ca P Ca/P
mg mg/100 g BW mg mg/100 g BW mg mg/100 g BW

Sham-C 35409567 123.022.64™ 150.0+£582%  545x2.37° 81.8+281"  297+135°  1.83%002°

OVX-C 332.4%0.72 104.9+2.04° 145.8+250 477+1.41 76.5+1.54 2502057  1.91+0.01"

OVX-G 336.0+5.76 106.7+1.63 145.8+2.93 463+1.17° 77.5+0.89 248+045"  1.88+0.02°

OVX-GE  3388+553 108.2+2.48° 149.0+2.19 46.0+1.19° 80.9+1.60 25.32059°  1.84£0.01°

YRefer to Table 1. ?Mean*SE. *Not significant.

YYValues within column with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.

Table 7. Calcium intake, Ca absorption and Ca retention in the experimental groups

6)

Group” Ca intake Fecal Ca excretion Urinary Ca excretion Ca absorption5) Ca retention
(mg/day) (mg/day) (mg/day) rate (%) (mg/day)
Sham-C 89.6+1.767% 24.9+1.30° 1.01+0.01N 721+1.77 63.8+3.24°
OvVX-C 101.4+2.40° 25.2+3.16° 0.05£0.01 7534273 76.2+2.43%
OVX-G 113.1+0.88° 19.8+1.64™ 0.11£0.02 82.5+1.48° 93.2+1.99°
OVX-GE 106.8£4.72" 14.7+3.67° 0.14=0.03 81.2+2.72% 91.9+6.31°

YRefer to Table 1. ?Mean=SE.

Values within column with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.

"Not significant.
9((Ca intake—fecal Ca excretion)/Ca intake)} X 100.
®Ca intake—fecal Ca excretion—urinary Ca excretion.

Table 8. Calcium, ALP activity, estradiol and osteocalcin levels of serum in the experimental groups

Group” Ca (mg/dL) ALP? (Units/L) Estradiol (pg/mL) Osteocalcin (ng/mL)
Sham-C 14.88+0.987% 9494 3.3 6.56 056" 136.9+7.8%
OVX-C 16.60+0.85 113.8+54" 4.80+0.40 170.3+11.0
OVX-G 14.01£0.79 107.4+3.0° 6.10£4.10 155.0+10.8
OVX-GE 14.92+0.83 107.8+3.4° 8.33+0.93 1489+155

YRefer to Table 1. ?Alkaline phosphatase. ¥Mean+SE. “Not significant.
Values within column with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.
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Fig. 1. Deoxypyridinoline crosslink values of the experi-
mental groups.
Groups are the same as in Table 1.
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