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ABSTRACT

Objectives : The present study has been undertaken to investigate the effects of Mantidis OOtheca and Mori
Fructus on treatment of osteoporosis in ovariectomized rats.

Methods : In this experiment, the rats were ovariectomized. Rats were administered by Mantidis OOtheca and
Mori Fructus. The levels of bone mineral density, osteocalcin « ALP - calcium - phosphorus in serum, calcium -

phosphorus + deoxypyridinoline in urine and calcium - phosphorus - ash weight in bone were measured.

Results :

1. The levels of femoral and fibula-tibial bone mineral density were significantly increased in comparison with
OVX group at 4, 8 weeks in Mantidis OOtheca group. And the levels of femoral and fibula-tibial bone
mineral density were significantly increased in comparison with OVX group at 8 weeks in Mori Fructus
group.

2. The levels of serum osteoclacin and ALP showed significant decrease in comparison with OVX group at 4,
8 weeks in Mantidis OOtheca and Mori Fructus group. The levels of serum calcium showed significant
decrease in comparison with OVX group at 4 weeks in Mantidis OOtheca and Mori Fructus group. The
levels of serum phosphorus showed significant decrease in comparison with OVX group at 4, 8 weeks in
Mantidis OOtheca and Mori Fructus group.

3. The levels of urine calcium, phosphorus and deoxypyridinoline showed significant decrease in comparison
with OVX group in Mantidis OOtheca and Mori Fructus group.

4. The levels of fibula-tibial calcium and phosphorus showed significant increase in comparison with OVX
group in Mantidis OOtheca group and Mori Fructus group. The levels of femoral calcium and phosphorus

showed significant increase in comparison with OVX group in Mori Fructus group. The levels of femoral
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and fibula-tibial ash weight showed significant increase in comparison with OVX group in Mantidis OO

theca group and Mori Fructus group.

Conclusions : Reviewing these experimetal results, it appeared that Mantidis OOtheca and Mori Fructus had

efficacy on treatment of osteoporosis.
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@ Y& & osteocalcin &8
g% & osteocalcin {7 osteocalcin RIA kit
(Brahms c0.)& AH3}o] Radioimmunoassay(RIA):Y
o o]sto] st

® @& & alkaline phosphatase(ALP) &H

H 4% alkaline phosphatase?] FA %= =42 UV
W) wal BAE Kit(Hitachi, Japan)S AlE-3lo]
spectrophotometer(Hitachi 7170A, Hitachi, Japan)=
S48kt

@ @& % phosphorus &M

Tnorganic phosphorus®] 7S H™ (spectrophotometric
method)ol @z} phosphorus 44 kit (Hitachi, ¢
)2 AL&3}o] spectrophotometer (Hitachi 7170A,
Hitachi, Japan)® =743}t

® Y& & calcium &3

Calcium®] -8 i (spectrophotometric method)
of wel ¥A48 kit (Hitachi, Japan)E AR5}
spectrophotometer (Hitachi 7170A, Hitachi, Japan)=
S48kt

Table 1. ICP-OES (Inductively Coupled Plasma Spectrometer)
Operating Condition

IRIS intrepid I XSP
(Thermo Electron Co. USA)

110(2.03 mé/min)

ICP-OES Instrument

Flush Pump Rate(rpm)
Analysis Pump Rate(rpm) 100(1.85 mé/min)
Pump Tubing Type Tygon-Orange
RF Power(W) 1150
Nebulizer Flow(PSI) 32
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215]6 (spectrophotometric method)ll @&} phosphorus 1) dElFE o] v]X]= g3k
w418 kit(Hitachi, Japan)E AH&-3te] spectrophotometer e Wale B OVXEEIME 2ues
(Hitachi 7170A, Hitachi, Japan)® &7 3}t ke slolata Al _Eroqa} S 4%} 8F7} 71—7_11-
@ R R deoxypyridinoline Z&" 10645+1.05, 106470665% = Rt o, B Shamiifel
JK i deoxypyridinoline #lES 913 Ao e Alstet ATk M E AT p < 0001, p < 0.000).
Gamma-BCT DPD RIA (Immuno diagnostic systems) RIMBREH AN = 2T e adskx
AE st BT Gamma-counter (Packad, ShEE FoIR F 4Feh 8FUF A 11234102
Auto gamma 5550)< FlpHs+ST) 114.18+094% = YEhyto™ OVXife] wlsle] EF
°94H A S7FFAEHp < 0.01, p < 0.001). b T
@) el sy FA R BN 2 SRS STHESS S gech fEE T
A Eo] & 8 H= U By = 04 S 459 857 47 11005262, 114.93+1.43

2
e Ame) S EBkon, OVXE Wael 877 #ol

Ppdesla steko 2 whE wrhyd zkz w3 6N-HCl A7 6‘7]’0}932\‘:]"0 < 0.001)(Table 2).

S g 7HhE Al 600°C ARALEOI A 24 Bk g L

A8 KA B 0% AR fond Foash pAm 2 W EEES BAE 9%

mEstATH?. ey - el Wske BW OVXEIAE =
Byl SN-HCIS meba 2 =9l ohe sk tesd 42 dolstu Ay ds T 3 45

fikEstel I calcium 53} inorganic phosphorus o 857k ZH7F 106.05+1.09, 106.79+1.02% % LEFS.
GEE % AL 7IICP-OES, Thermo B, 5 Shamfifell Hlsto] fiEstAl HA st tHp <

(e}
eletron Co, USA)E o]&3lo] 9} & xpo=w = 0.001, p < 0.001).
A& tH(Table 1). ZIEIE P E A AN = SoheSe] 23S gQlsta

Table 2. Effects of Mantidis O0theca and Mori Fructus on Femoral Bone Mineral Density(BMD) in Ovariectomized Rats

Experimental Femoral BMD
Group 6 weeks af.tera surgical operation 4 weeks af.telral medication 8 weeks af.telral medication
% of baseline % of baseline % of baseline
Sham 112.85+1.22° 116.95+1.80" 119.49+2.18"
OVX 103.24+0.64"" 106.45+1.05" 106.47+0.65 "
MO 103.51+£1.99 112.34+1.02°" 114.18+0.94™""
MF 104.74+0.71 110.05+2.62 114.93+1.43"""

# © Mean * standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MF : Water extract of Mori Fructus.

+ : Significantly different from sham group (+++ :p < 0.001).

* : Significantly different from ovariectomized (OVX) group (+#x :p < 0.001).

a . Percentage of bone density to that of baseline; The baseline bone density’s numerical value is 100. The baseline bone
density means bone density before surgical operation.
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Table 3. Effects of Mantidis OOtheca and Mori Fructus on Fibula—tibial Bone Mineral Density(BMD) in Ovariectomized Rats
Fibula-tibial BMD

E;(SES mental 6 weeks after surgical operation 4 weeks after medication 8 weeks after medication
% of baseline” % of baseline” % of baseline”
Sham 112.45+051° 116.12+1.33° 11825£1.15°
OvVX 103.16+0.90" 106.05+1.09™" 106.79+1.02"
MO 104.64+1.24 11396097 11550+0.78"""
MF 105.54+0.73 110.58+2.33 114.28+0.66" "

# : Mean * standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MEF : Water extract of Mori Fructus.

+ @ Significantly different from sham group (+++ :p < 0.001).

*  Significantly different from ovariectomized (OVX) group (e#x : p < 0.001).

a : Percentage of bone density to that of baseline; The baseline bone density’s numerical value is 100. The baseline bone
density means bone density before surgical operation.

Table 4. Effects of Mantidis OOtheca and Mori Fructus on Serum Osteocalcin Levels in Ovariectomized Rats

Osteocalcin  Concentration (ng/mf)

Experimental

Group Initial 6 Weeks after surgical 4 weeks after medication 8 weeks after medication
operation
Sham 56.29+14.65" 50.42+7.49° 38.24+3.40° 26.55+1.88°
OoVX 57.21+754 58.14+8.82 53.40+2.72" 36.49+0.94"
MO 58.48+10.21 58.91+2.48 26904197 25.04+1.94™""
MF 53.20+7.29 59.98+5.22 26.92+152""" 2350+2.57"""

# © Mean * standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MF : Water extract of Mori Fructus.

+ : Significantly different from sham group (+++:p < 0.001, ++:p < 0.01).
* : Significantly different from ovariectomized (OVX) group (+#x :p < 0.001).

kRO Tod T 4%9} 8F7F 77 113962097, 0001 p < 0.001). FRETHEENE e &
11550407822 Lhebgtom, OVXEfol nlste] W% whe Selsha RS Foldh & 4%sh 8FdAl, 27
F94 A S7FFAEHp < 0.001, p < 0.001). Fki 26924152, 23504257 ng/ml= YEREO™, OVXiEe|
THELfA = 2tesy FES gelsta FES Hlgto] B o] Al AAstHp < 0001, p <
Folot & 459} 857F 27} 110.58+2.33, 114.28£0.66 0.001)(Table 4).
%o = UEpgtow, OVXHrel rlste] 8F7F 94
A Z7F8EAEHp < 0.001)(Table 3). 2) @3 % alkaline phosphatase
(ALP) B4 5o v|X] &= o3

83 % alkaline phosphatase(ALP) &#ES X
A0VXHfdl A+ 2tase FEs gdsta A
1) 8% < osteocalein ol vIX= FF g4z 2og F 479 8504 15553398, 14003+

2. gAML 0|z o

o

84 F osteocalcin S HA, OVXHIAAME & 334 ng/m=E Ve oW Shamiffe] Hete] 2F
5o s delsta AYAATE Fold & 4 o4 Al F7FeEATHp < 0.001, p < 0.001).
F9} 8504 5340+2.72, 3649094 ng/ml= LFER LI ELR N A = 2035 S gelsta
o, Shamffell Blste] BF o) UA 7S RS Fold T 459 8FolA, 77t 118.00+6.32,
thp < 001, p < 0.001). FEHHHEELFAA = S0+ 106.00+5.43 ng/ml= YEREOH OVXHfel wlsle] &
9 s gt s Fog F 459 8F o4 A skt p < 0001, p < 0.001). %

A, 7h7k 2690197, 25045194 ng/mtE UEREOm,  HETHEOINE 2R §0S 8T okR e
OVXEfol wlste] m% fo4 Qi Zastarkp < Fold ¥ 4%l 8% A, 747} 13000479, 12257+
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Table 5. Effects of Mantidis OOtheca and Mori Fructus on Serum Alkaline Phosphatase Levels in Ovariectomized Rats

ALP Activity (K-A unit; ng/ml)

Experimental -
Group Initial 6 weeks after surgical 4 weeks after medication 8 weeks after medication
operation

Sham 159.84+755 131.23+1252° 111.21+313° 83.15+5.39°
OVX 156.72+11.78 149.04+5.45 155.53+3.98" 140.03+3.34""
MO 164.25£6.28 149.28+4.33 118.00+6.32°"" 106.00£5.43°""
MF 163.24+10.79 154.28+5.07 130.00£4.79" 12257+3.79""

# : Mean # standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MEF : Water extract of Mori Fructus.

+ @ Significantly different from sham group (+++ :p < 0.001).

* : Significantly different from ovariectomized (OVX) group (s

ip < 0001, =x:p < 0.00).

Table 6. Effects of Mantidis OOtheca and Mori Fructus on Serum Calcium Levels in Ovariectomized Rats

Serum Calcium (mg/d¢)

Experimental 6 T cal
Group Initial Weeks aller Surglcal 4 \weeks after medication 8 weeks after medication
operation
Sham 10.78+0.06" 10.88+0.11° 115140.25° 11.07+0.05°
OVX 10.65+0.04 11.15+£0.09 11.64+0.06 10.91+0.04"
MO 10.70£0.13 10.92+0.14 11.18+0.05"" 10.87+0.08
MF 10.72+0.06 10.88+0.09 11.11+0.08""" 11.08+0.07
# : Mean * standard Error of 7 rats.
MO : Water extract of Mantidis OOtheca.
MF : Water extract of Mori Fructus.
+ : Significantly different from sham group (+ :p < 0.05).
*  Significantly different from ovariectomized (OVX) group (##x : p < 0.001).
379 ng/mZ el ow OVXJfd Hlsle] BF & 8% % phosphorus &S RH, OVXFfelA<
oA A 7AsATHp < 001, p < 0.01)(Table 5). 05 S gelsta A4 %?% Fofgh =
4529} 8Fo A, 242 760+0.17, 7.66£0.29 mg/dl=
3) A = FIAE ek n|X = sk Efk o, Shamfifoll Hlate] 8FzkelA oA UA
o ) ~ . B E RSN
(1) 8% % calcium ol WA= g A < 000 _
i oy ., ZIEER BN = 2085 s glsta
=z = 1 = i = Iz -
=0 & calcium [EEEA=y E-L, OVXE—FOH 11_ E.'q' 91]:%___ TO:]G]' _—?: 4_]__9’]_ 8‘Z|"Oﬂ/q 7_1]'7_1]' 655i016,
T2 e Fdn YUY Rl ¥ 4F

)

-

8Fll A, Z+7} 11.6440.06, 10.91+0.04 mg/d0= e}
wom, Shamfifell Wato] 85gto] w4 A
SFATHp < 0.05).

GRS Fe FEe g9l
OFES Foldl T 4F9} 8FoA, 7+ 11.18+0.05,
10.87+0.08 mg/d(%i b}E}‘&guﬂ OVXifol Hste] 45
gtol oA A AAasEATHp < 0.001). ZEF-Frbit
ﬁoﬂ*% EE}%%A Sure glolstal okES Foldl

F 479 8F A, ZH7F 11.11+0.08, 11.08+0.07 mg/dl
2 Uetew, OVXHtel Hlsto] 45230l oA 9l
Al 728k tHp < 0.001)(Table 6).

(2) &2 % phosphorus $F&Fo] W x]+= 33k

6.68+0.12 mg/d0= YEFSE oY, OVXHEfel Hlste] &
594 ouﬂ 7239 tHp < 0.001, p < 0.01). ﬁ&ﬁz

%oﬂ = ZohgEy s delsta kRS Foldt
T 439} 850l A, 22 6974006, 6.75£0.10 mg/di=

LER e, OVXEfel wste] 25 oA A fhas
A THp < 0.01, p < 0.05)(Table 7).

3. frehel MEZHz=tol o|xl= I
1) R F718 82 wstel wX= 47

/\FIO

8FA JKh calcium &S B, OVXiIlA =
1.70+0.16 mg/d¢Z Shamffol H]ste] 94 A
718 tHp < 0.001). BFHol| SEiE L E ol A =
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Table 7. Effects of Mantidis OOtheca and Mori Fructus on Serum Phoshorus Levels in Ovariectomized Rats

Serum Phosphorus (mg/d0)

Experimental -
Group Initial 6 Weeks after surgical 4 weeks after medication 8 weeks after medication
operation
Sham 7.95+0.06 748+0.12° 7.33+0.23" 6.87+0.12"
OVX 7.61+0.15 752+0.15 7.60+0.17 766+0.29
MO 7.32+0.12 7.56+0.05 655+0.16 """ 6.68+0.12""
MF 757+0.15 7.16+0.30 6.97+0.06 " 6.75+0.10"

# : Mean # standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.
MF : Water extract of Mori Fructus.

+: Significantly different from sham group.

*  Significantly different from ovariectomized (OVX) group (+* :p < 001, *:p < 0.05).

0.17+0.05 mg/deZ OVXAHfel nate] o4 AA 7+
289 3 (p < 0.001), FMEFHEELRf o A= 0.37+0.22
ng/d0= OVXitel vlste] o4 Al st
(p < 0.001).

8FA JR phosphorus &S B, OVXHEelA
= 545+0.42 mg/d0® Shamffel nlate] 94 A
71t p < 001). Whdel @il A=
248+0.95 mg/d02 OVXHfel nlgte] fo4 A 748t
HAip < 006), FHEFHEHTfAA = 28140.21 mg/dl
2= OVXHfel Hlste] 94 A #AasStHp <
0.001) (Table 8).

Table 8. Effects of Mantidis OOtheca and Mori Fructus
on Urine Calcium, Phosphorus Levels in Ovariectomized
Rats

Experimental - - Unne.
Group Urine Calcium Urine Phosphorus
(mg/de) (pg/d0)
Sham 0.28+0.13° 3.05+057
OVX 1.70+0.16™"" 545+0.42"
MO 0.17+0.05""" 2.48+095"
MF 0.37+0.22""" 2.81+021°"

# : Mean * standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MEF : Water extract of Mori Fructus.

+ : Significantly different from sham group
(+++:p < 0001, ++:p < 0.01).

*  Significantly different from ovariectomized (OVX) group
(e 2 p < 0.001, *:p < 0.05).

2) R deoxypyridinoline $Fgol] m|X|&= <33k
854 JRH deoxypyridinoline &S BH, OVXEf
A= 12058+802(nM DPD/mM creatinine) = Sham
el Wlgke] 594 A F71stHp < 0.001). ¥k
of FMEMLPFELEE) A= 49.77+4.92, FEMET-H Bl A

= 7405+657% OVXffel Hlste] R5F Fo4 Sl
skt p < 0.001, p < 0.001)(Table 9).

Table 9. Effects of Mantidis OOtheca and Mori Fructus
on Urine Deoxypyridinoline and Creatinine Levels in
Ovariectomized Rats

Experimental Deoxypyridinoline Concentration
Group (nM DPD/mM creatinine)
Sham 34.75+3.65
OVX 120.58+8.02""
MO 4977+4.92"""
MF 74054657

# © Mean * standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MF : Water extract of Mori Fructus.

+  Significantly different from sham group (+++: p < 0.00L).

* . Significantly different from ovariectomized (OVX) group
Gexx 2 p < 0.001).

[s13

4. =9 FI7|d2Hzetol o[x= €

02

1) =9 calcium ol v|2]+= g

N 5 calcium &) HsHE BH, OVXirelA
£ 171.89+371 mglZ Shamfifoll wlate] o4 A
A2 p < 0001). WHHC SEER i A=
184042671 mgo & OVXEfoll nlato] froAl o= Wi}
7b QIith BT 243724845 mglo®
OVXiifel Hlate] frolid Al S7FstatHp < 0.001).

Peg 2 85 5 calcium &&e ¥shE B, OVX
TEoll = 197494569 mgC & Shamffel Hsto] 9
A A AR p < 0.001). HHHEO SRl K L
o M 24372+19.88 mgl 2 OVXHfel Hlate] 94 ¢l
Al Z7FFATHp < 0.05). FHEF-HELEFol A = 287.44+
583 mgo. & OVXHfel ulste] o4 A F7hek3d
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THp < 0.001)(Table 10).

Table 10. Effects of Mantidis OOtheca and Mori Fructus on
Bone Calcium Levels in Ovariectomized Rats

Experimental Bone Calcium (mg)

Group Femur Tibia and Fibula
Sham 211.86+4.87" 957.49+5.93"
OVX 171.89+3.71°" 197494569
MO 184.04+6.71 24372+19.88"
MF 243.72+8.45""" 287.44+588"""

# : Mean + standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MEF : Water extract of Mori Fructus.

+ : Significantly different from sham group (+++ :p < 0.001).

* 1 Significantly different from ovariectomized (OVX) group
(% 1 p < 0.001, *:p < 0.05).

2) Z9] phosphorus gH&kol|

K 5 phosphorus &me] WsE HH OVX
TEoll A= 59.63+1.58 mg o2 Shamiifol 10}04 %4
AA A2EATHp < 0.001). WHHO FhEif Lol
ME 69474520 mgl = OVXEfol vlste] o4 &
Hs7E AU ALl A = 120.245.49 mgo =
OVXiffell vlste] o4 Al 7kt thp < 0.001).

Weig 3 i€ = phosphorus el WIS HH,
OVXHfel A= 70194264 mgo® Shamififel &k
T4 A H2sATHp < 0.001). HhHol SRRy ER
FfellM= 106114650 mg, FHETHLHL A= 14576+
485 mgo.2 OVXifel Hlate] 2% o4 A F7t
39 THp < 0.001, p < 0.001)(Table 11).

um% ek

Table 11. Effects of Mantidis OOtheca and Mori Fructus
on Bone Phosphorus Levels in Ovariectomized Rats

Experimental Bone Phosphorus (mg)
Group Femur Tibia and Fibula
Sham 78.35+2.43" 100.29+352°
OVX 59.63+1.58™"" 70.19+2.64""
MO 69.47+5.20 105.11+650 "
MF 120.24549""" 145.76+4.85"""

# © Mean + standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MEF : Water extract of Mori Fructus.

+ : Significantly different from sham group (+++ : p < 0.001).

*# : Significantly different from ovariectomized (OVX) group
(exx 2 p < 0.001).

0l

3) =9] Jk4r(ash) FAlol] v]x]&= gk
K ZF 32 4o HgE 2w OVXEA]

— Vol. 24, No. 1, 2009

= 339.08+2.78 mg o= Shamffel Hlste] G4 Sl
AAAHp < 0.05). WHE] UG ELE] A =
355.83+3.85 mg, FAH THLHLEE M= 373.8647.84 mgl.
2 OVXihfel st 94 Al S7FAtHp <
0.01, p < 0.01).

Pegat g 5 38 AR WEls By OVXEF
o M+ 403.69+4.97 mgo & Shamffol H] o}oq 943
AA 743 THp < 0.001). WhH| S EiLE of A
T 433194910 mg, FMEFELENIA S 45890+10.28
mg= OVXifel Hlste] f94 A S7Hskithp <
0.05, p < 0.001)(Table 12).

Table 12. Effect of Mantidis OOtheca and Mori Fructus
on Ash Weight in Ovariectomized Rats

Experimental Ash Weight (mg)

Group Femur Tibia and Fibula
Sham 355.98+6.37° 45868+10.75°
OovVX 339.08+2.78" 403.69+4.97""
MO 355.83+3.85"" 433.19£9.10"
MF 373.86+7.84"" 458.90+10.28 "

# : Mean + standard error of 7 rats.

MO : Water extract of Mantidis OOtheca.

MEF : Water extract of Mori Fructus.

+ : Significantly different from sham group (+++ :p < 0.001,
+:1p < 005).

* : Significantly different from ovariectomized (OVX) group
(e 1 p < 0001 #x:p < 001 *:p < 0.05).
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9} 8F7F OVXifel nlsto
AtHp < 001, p < 0.001). S -PrELfol A
EE}EZJ s gleta oFES Fodt &
OVXiffel vlste 857F 7oA A S71sksitkp <
0.00D)(Table 2). Wef - ISHHIEel Wahe ww,
OVXHfelM = =tase s st A9
g FoJgt & 459} 857} EF Shamffol vlste] 4y
A WA sk THp < 0.001, p < 0.001). FIEEE
EﬁiTrFoﬂfﬁ" 5o s gelsta =g 7o
sk & 479} 8F7F OVXAfel et 2% #94 9l
Al F7FsEtHp < 0.001, p < 0.001). ML TP
M= atese s Eelstal =S Fold
&, OVXffell nlsgte] 8577 frold A F7kskad
(p < 0.001)(Table 3).
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HgslE HIEK ARE dEA dow i
o] F7kshd d4 W osteocalcin®] FE7F o}

A3+ Zo= osteocalcine] F7HE =

73go] 9l , 83 % osteocalcin &S B
OVXffollAr = avta3e] s Eelsta A4
F= FoJd T 459} 8F oA Shamfifol] Hldte] &
el Al Szt p < 001, p < 0.001). %
g = 2teee] Fis gdsta =
S Foldt $ 479} 8Foll A, OVXIfel Hlate] E5F

X,

o4 A sk tHp < 0001, p < 0.001). 3
TRl = atEsY] s Eelsta oFes
Foldk & 459} 8Fo) A, OVXHfel Hgte] 5 f¢]
A A A3 THp < 0.001, p < 0.001)(Table 4).
ALP(alkaline phosphatase)= 9AolA 714 &3]

olg¥= A FAAIW, WM HME
Sk wok A 2 Fo At & Foll EHlH

= g g otk UAS AAd Fo= ALP
o] Z7tE=d* 84 % alkaline phosphatase
(ALP) s EHW, OVXffdAe =ta59
S gty APAATE FA § 459 8F A
Shamfifell skl BF oA Al F7ketAtk(p <
0.001, p < 0.001). FWEEHELRf AN = 20859
HS ERlstal oFES Foldt & 459 8FA,
OVXiffel Hlste] BF o4 Al #Aasdtkp <
0.001, p < 0.001). Skt AN = 20852
s gQlsta s Fod F 459 8FlA,
OVXffol Hlste] X% fo0A UA A8 tHp <
0.01, p < 0.01)(Table 5).

g% % calcium F=2 W3l= HWIk A% T2
shifolt) wio| EAEtE calciume 8% % calcium
o JFE 7AA Ha, dae] PRz g 2w
Aee F7h= wHY HaEsE xded, €4 F
calcium®] Z7+2 749 atme® 84 % calcium
T2 ®Wste glst #dol v ¥€F F
calcium &g B, OVXffol A= I3

#rol T4 Al A EHp < 0.001)(Table 6).
4& A phosphorusE calcium¥} 74 A E&]H
o= WEHI 71718l F4EY FuAt doju

i 98 W el 84 % phosphorus A RS
Ho OVXHfol A e Fohese f32 #3)

a4
HAGFE Fol @ F 8F o)A, Shamifel vlste] £
g QA F7HeATHp < 0.05). FUBBELHE A =

FohEEo kS golatal RS FoJd I 459}
8ol A, OVXiifel nlete] % o4 A #Hast
AHp < 0.001, p < 0.01). FHEFIZELFAAN = ZF
T s gRlstal fEs Fod & 479 8F
o A, OVXiffell vlate] 5% oA Al 7Faskd
(p <001, p < 0.05)(Table 7).

K % calcium® FEE HUIet #o] =2
R % calcium &g BW, OVXEfol A& Shamifdl
Hlste] f§2o04 A S7FFAEHp < 0.001). Rk
FIEEE LR A= OVXifel vlste] f24d A 7+
2383 aL(p < 0.001), FMESHHiLFol A= OVXEfel H]
o] oA A AxsTHp < 0001). R F
phosphorus &S B OVXHfolAE Shamffol 1]
ato] o]/ A S THp < 0.01). whHol
IPCELEfol A= OVXIEel Hlste] oA A 74
aHlalp < 0.05), FEHEfHHffIAE OVXifel ]
skl oA Al #FAsktHp < 0.001)(Table 8).

S5 o] EA8= deoxypyridinolineS Ml
of &3 Fepdlo] EaEHA ABUR fEEE B
%9) deoxypyridinoline] PHEYIRZ 18l F7}
Fal, ol A s RrEse 8% At A A
#%7F AP 2 Z deoxypyridinoline &g EH,
OVXJHfell A= Shamifell Hlste] o4 AA F7Fet
ATHp < 0.001). SHA] RITERLHLT T SpEfhe bl
fFell A= OVXifel Hlste] 257 o4 Al FHast
AtHp < 0.001, p < 0.001)(Table 9).

Yamazaki 5% Uil e A 33 Aol e
29| calcium $HFo] FHaskH, o)A HUNCE St
¥ Aox #ad ¢ v sidth KR F
calcium &&Ee W3S B OVX#fol A= Shamif
of Blste] oA A FAasHHATHp < 0.001). §HA
o FIEPREEL e OVXHEl wlsle] oA <l
= WsF ITh S el A = OVXfeell 1]
ato] oA A S7HsktHp < 0.001). MR K
1 % calcium Fae] WslE HW, OVXifdlA &=
Shamfffel  Hlste] o4 Al FAAEATp <
0.001). WHHel sy EiLffel] A= OVXHfel vlste
oA Al SIFFATHp < 0.05). ekt 1P HiLffol A
= OVXiffel Hlste] o4 Al S7HekAthp <
0.001)(Table 10).
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et ZHT7E dAMER frid

KBEE ¥ phosphorus &S] WEE HW, OVX
Tl A= Shamiffel Hlste] o) A skt
(p < 0.001). Rbdol FEERZHLE A= OVXHfol
Hstol oA Qe Wb §IATh Sk r el
A= OVXifel vlate] o4 Al S7kstdthp <
0.001). BEg2} €15 5 phosphorus &iee] W3S 1
i, OVXHfoll M= Shamfifoll wste] f94 A 2
238139 tHp < 0.001). WHHO] SIEERERE} M
PeBLfFel A= OVXHfel Hlste] BF oA A =
7FFtHp < 0.001, p < 0.001)(Table 11).

Kidg 5 & GEo HsE 2w, OVXifd Al
+ Shamfffell Hlste] fro]id A FAsATHp <
0.05). wHHol  RUEEREL Y S A =
OVXifol Hlste]l fre4d A F7FetAtk(p < 001,
p < 00D. P g < 3] Gee WstE B4,
OVXfifoll A= Shamfifel vlsto] #2948 Al st
ATHp < 0.001). WHA] FUBEREEL T Fpf-HeE
Tl A= OVXitel mlatel o4 Al Z7kskaith
(p < 0.05, p < 0.001)(Table 12).
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