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Effect of Ovariectomy and Dietary Calcium Levels on Bone Metabolism in Rats
Fed Low Calcium Diet during Growing Period
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ABSTRACT

This study explored the effect of calcium levels and/or ovariectomy on bone metabolism
using female Sprague-Dawley weanling rats as a model. Rats recieved a low(0.1%) calcium diet
for 8 weeks. The rats were then divided into two groups, ovariectomy and sham groups, which
were each randomly divided into three subgroups that were fed 0.1%, 0.5% and 1.5% calcium
diets for 8 weeks after operation. The results of this experiment indicate that body weight gain
was higher in ovaricctomy groups than in sham groups regardless of calcium level and food
intake. Serum Ca and P concentrations were of nomal level regardless of calcium level and
ovariectomy. Estrogen concentration was low in the ovariectomized group. Serum alkaline pho-
sphatase activity and urinary hydroxyproline have been used as markers of bone formation and
resorption. These values were increased in ovariectomized groups. The weight, length and
breaking force of femur were not significantly different between the groups. Ash, Ca, P and
total lipid contents in femur and lumbar were decreased in the groups fed low calcium. Mg
content was decreased in the ovariectomy and total protein content was not affected by calcium
level and ovariectomy. The effect groups of ovariectomy on calcium contents of bone was more
prominent in lumbar than in femur. In conclusion, though low calcium intakes during growth
period may retard the attainment of peak bone mass, calcium supplementation after this period
increased bone growth and mineral contents, but not significant effect in three calcium levels.
Furthermore, calcium intake was shown to have a greater influence on the mineral contents of
femur than of lumbar, and removal of endogenous estrogen production by ovariectomy was
shown to be more deleterious on the ash and calcium contents of the lumbar than of femur.
(Korean J Nutrition 31(3) : 279~ 288, 1998)
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1. 4B R UBEE 4
1) YA FENS

ztol -8k 3739 oA B4 (Sprague-Dawley ra-
ts, female : A€W u AEFE A 600k ol Al
85 B9t HLE(0.1%)401E F43 3 6vielg WA
3] Q8+ 21 (Control group), YUHAl= 1% vtz
2 o2 6722 Y7o sodium pentobarbital(30
~50mg/kg BW)Z 33 & 3722 UZE W28 HA)
&l % (ovariectomy group : OVX)% &5, o
WA 3EE FUT FE HAE wtoy vag A

&2  gotrHsham-operation group : SHAM).
OVX 9 SHAM 4% 8FAENA 44 2 ¢
28k 3FF<] dgalel, A(0.1%), BA0.5%), (1.
5%)Z% Aol& 877 o it &, 6dPTLS
@ OVX-High Ca(OH) @ OVX-Medium Ca(OM)
® OVX-Low Ca(OL) @ SHAM-High Ca(SH) ®
SHAM-Medium Ca(SM) ® SHAM-Low Ca(SL)
o]c}.

AEFELL ShoeBox cageld ¥ ARSEig e
1y ARSAY] B4 AAEHA AXFHHRE 1 2+
2T, AHEN 1 65:5%, 9 AM6: 00- PM6 : 00).
AgAolgt Goj & A AT (ad libitum)
HE 333t Al cagest ARgel FoF RE
717 F7149 Q¥ HAE798) 0.4% EDTAZ
A F ZHFE o] AHEEATE AE7IL Bty
Aol AHF HFL 1570 24 YA A7 A3}
e},

2) AYao|

Ago ALEE Ao)2A4& AIN-T6 A A4 o] (semi-
purified diet)® #4 Table 13 2t AgHo|e]
Y82 FAE 7HA(casein | MMYFA(F)), 55
AFELHEE), &7 71§EEREE) T )
byl E8E(AIN-76 pattern : Oriental 2EFY
(%), Japan)& AMEEIEoH, el 18 AYd F
713 EFE(AIN-76)L A5t A sttt a4 7
HozxE Q9 F3E 2AH] Y8 CaHPOLHO
CaCOsE Argsldod, Zgw Qe &3 vlee o
1.25: 1%, Azdg 2oldA Ao AFE w3
A3 o] #FE 04%2 5oy, n@F Aol
= Zuny §guE st 0.8%= st

Table 1. Composition of experimental diet (gkg diet)
Ingredient Low(0.1%) Normal(0.5%) High(1.5%)
Casein 200 200 200
Methionine 3 3 3
Corn starch 581.06 5749 541.94
Cellulose 50 50 50
Corn oil 100 100 100
Min. mix." 35 35 35
Vit. mix? 10 10 10
Choline chloride 2 2 2
CaHPO,.2H,0 1.72 12.02 37.74
CaCO, 1 5 15
KH,PO, 16.22 8.08 5.32

1) AIN-76(Ca & P free)

2) AIN-76
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1) ANz4f

Azt 2ol E A #H 3§ 853 (Control) & HE24jolE
A 1654 HE A3 A5 E FHEY, &
HAF171 A B A2 A7) F ethyl ether= vl §
% BeNEe AHstHct A gd2 YAU(ET)
oA &5 B4t WAk 3 3000rpmoll A 20870 o
A2 (Sorvall, GLC-2B)3le] 84-& den 24
A7pA] YEEH It

gl A & A fES € 253 (L1-1HE 247 A
E3l5t}h. 859 AL 165 B9 A¥AolE HH
3 oM AEHAG E BT} Q5= W2 F-
o] o &, A, A F& AP AAKL, &
F9] A9+ AFLE AASHY. FFES S48, 4
o}i= vernier calipere] 93] ) *}(greater trocha-
nter)9} W3 medial condyle)*tol & FA4st504,
w o) Mg =4 3 & WF U (Freeze-Dryer 18,
Labconco)dte] AF3E 54 8 g HE Algv &
A A 7k WE RSt we| F3 Wohzt A,
ol vladly, $XA D o] ke YF wioA
250, o159 FHEgoE AL

2) NEEA

8 g AxF-33 A (Atomic absorption sp-
ectrometer : Hitachi Z-6000, 422.7nm)& £A33.2
o, ¢19] 32k Fisk-Subbarow Method”(Spectro-
photometer : Shimadzu UV-200s) 2 & #F3xict.

W& A (bone formation)d} HHo| FH2 Ao o
A )= alkaline phosphatase(Alpase)#4-2 Kind
King?d) Hl4¥-& o]&3 Kit(FFALFASE A}
H3te] =24t HFY estrogen ¥ RSL
total estrogen kit(ICN Biomedicals, Inc.)oll J3)
unconjugated 17p-estradiol®} estrone®] ¥x& &7
it

9] hydroxyproline(OHPr) 42 Bergman®} Lo-
xley®] "H8*(spectrophometer : 559nm) 22 H] 4|
A% 3ot

qEF7 8FE= 550~600T3 32 A 6~8A%F
33lele] ge 3ES HCHIN)EYez L3s &
LaCl,8] #% 57} 1%7}F H= 5% giAste da-5%
FEAZ 243 ob2d5(285.2nm) & FAH A
t} Q19 ke 1% LaCLuiA ol A AxZ 3]43)
o Fisk-Subbarow Method"2 Akttt Foh
A 9] &L Micro-kjeldahl ¥HdE o] 83 2AHsAL
£47](Nitrogen Autoanalyzer, Blchi, Swiss)&
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ol &3l 3o, FAF FaE Folch9] Wy
o= ZH3Yt.

thEl 29 998 (breaking force)& Instron(Ten-
silon/UTM-4-100, TOYO BALDWIN Co.LTD:
Crosshead speed 10mm/min, Loadcell 100kg)l
of3f Zolo] RN dA3A A E

3) BHEN

AdAdDE iy $F:0s vehigley, 4 #
E7H] 593 Aol(a=0.05)d i 15, P T F
F#AHd w2 g3 25 el 4T Aol o
& &= Tukey's multiple comparision test® 4!
AlshTh

A7) 8F B9 T (contro) I FE F o]
HaE b 1659 67 7] Ho HA-S student t-
testE AAISHFATHE Aol A diF-2o] Anr) §-2] 4]
Q 2olg Hlen 2 Fof ANE AASHA] &strh).

GAEA f 59 T AF ol B2 48 B
95 ANOVAC(analysis of variance)& AHEslY &
g AFE Rt

44 AHAD . estrogens =, AYA diEET 8
o) wWx2 e wWo A 7714 2 /714 gy
o] A@#AT Pearson correlation coefficient® ©}

Bato] 28 AH?
dd4 & 03
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A7) 8% T 0.1% ZES T3 4olE AH
% (Control) FAAA(OVX) T HAskA] &2 5
(SHAM)S Wotx, % & Z¢ 43 5o ¢
3Z(0.1%. 0.5%, 1.5%)2] d&@2olE 857 HHA
) 8F 9] A M3k ¢ Ao] F-8-2 Table 29} 22}

Z- ATk A3z Aol BAA
Frolzbzh AAE A ggtont, WA wet AFS
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Arjmandi® ¥ @28AE 1 estrogen(17B-es-
tradiol) & FAMSIAE ) A o1 F Bl ”‘i}%w AF
748 34 sl e, Kalus'"e dAadAs & 2%
342 (hyperphagia) 3ted A5-o] 7MYk 3}9&‘3}.

2. SHUAS B R

1) 8% U8, 2, estrogend™ W alkaline phos-
phatase &4
o) Zr 2, estrogensE X alkaline phos-

phatase(Alpase) 892 Table 33 Zt}

Y 2 BEv ¢2dAY {5 g2} oz
Apol7k gllom, Az Ao et v HIgS 5
o ¥ g AAAEE(7.2~13.9mg/d) S el
t}. Donahue%'¥o] Aol A daZA ¥ 0.02%. 1.0%
o] ZEE 87 ¢ FE AL d EF TF w54 2
17} el HletalaZO)E 3709 Wistsr ratsol Al

[

A F 2 g0l A9 Hols 105 59 B
TN o daEA fel T WY B EE

Table 2. Body weight, weight gain, food intake and food efficiency ratio

" Initial weight Final weight Weight gain Food intake
Group FER
8 8 g/d g/d

Control 77.0+6.0 21040 7.77 2.38+0.11 146+0.7 0.17:+0.01
OH 213.847.6"% 309.1 170" 1.7 +03° 16.61:1.0™ 0.10+0.01°
oM 219.4+5.7 3001 £219 1.4 +03* 16.2+0.9 0.08:£0.02°
OL 2115458 299.8 +14.8 16 +02° 17.9+0.7 0.09:£0.01°
SH 218.7+4.3 2614 £ 55 08 +01* 154407 0.05+£0.01°
SM 220.1+9.1 2646 + 19 0.8 t00O* 152403 0.05+0.01°
SL 220.3+8.1 2571 +147 0.7 £0.1* 15.7+0.8 0.04+0.01°
ovx? NS ** *E NS **
Ca NS NS . NS *
OVX*Ca NS NS NS NS NS
1) Control : 0.1% Ca diet for 8 weeks

OH : 0.1% Ca diet for Bweeks+ovariectomy+1.5% Ca diet for Bweeks after ovariectomy
OM : 0.1% Ca diet for 8weeks+ovariectomy+0.5% Ca diet for 8weeks after ovariectomy
OL : 0.1% Ca diet for 8weeks+ovariectomy+0.1% Ca diet for Bweeks aiter ovariectomy

SH : 0.1% Ca diet for 8Bweeks+sham operation+1.5% Ca diet for 8weeks after sham operation
SM : 0.1% Ca diet for 8weeks+sham operation+0.5% Ca diet for 8weeks after sham operation
SL : 0.1% Ca diet for 8weeks+sham operation+0.1% Ca diet for 8weeks after sham operation
2) Mean % SEM of 8rats per group
3) Values with different superscript within the column are significantly different at p<{0.05 by Tukey's multiple range test
(NS : not significant)
4) Statistical significance was evaluated at the 0=0.05 level by 2-way analysis of variance(*p<{0.05, **p<(0.01, NS : not
significant)
OVX : Main effect of ovariectomy
Ca : Main effect of Ca level after ovariectomy
OVX*Ca : Interaction between ovariectomy and Ca level

Table 3. Serum calcium, phosphate, estrogen concentration, alkaline phosphatase activity and urinary hydroxyproline ex-

cretion
G Serum Urine
u
roup Ca mg/dl P mg/di Estrogen pg/ml Alpase KA unit OHPr pg/d
Control 8.66+0.13 6.5610.34 95.6+14 1 11.50+1.06 119.8£8.6
OH 8.16+0.15™% 5.39+0.16> 76.6+ 35% 7.06+0.35° 81.9+5.0%
OM 7.85+0.29 6.13+0.21° 605+ 4.4° 6.51+0.37° 71.6%7.1
oL 7.79+0.07 513+0.17° 677+ 1.7¢ 7.09+0.45° 84.9+6.8
SH 8.26+0.06 5.29+0.28" 128.6+126° 3.20+0.24° 594453
SM 8.17x0.14 3.95+0.27° 101.7+ 2.6 2321011 66.0+4.8
SL 7.73£0.19 3.98+0.16 108.6+ 4.6° 3.66+0.23" 84.8+9.5
OVXJ) NS *k *x *x *
Ca NS NS NS NS *
OVX*Ca NS NS NS NS NS

see Table 2
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/319 0.1%9 AZFE AHY 444 EHE 29
A ZF sEv Adw Holg AR d& AT
SHAMTIA &poj7} gllov, dad4) 2 44ds
ARTA 288 PAAES BT 2% i
A 4770 Azgao] HHT(Control)ol vlE) 165
7re] Az A3 F(OL, Sl 83 24 574
23] AstEde ol 4| TE AR FF2
2 Q3 §5% 7hid w2 Aty sidE 4 ol
2 gy dadA AN 59 2e AR O0OM)
9] A 7 TE Ut AAEHAed oA
estrogen ZHA] 1, 25-dihydroxy Vitamine D3
o] ZAaH A% Ag FFUF BAHAY) dF o)zt
2 7T

gAY Q9 v GAEA a2t fejyor 2
&E BHoyt 2F A 9(3.11~11.0mg/dD) ¥
YeERAAT) o]} 7o BEAF ] Avf= A A {5
o} Zg ol et A Qo] el WErh ot
1 & Anpewel trE A3S B Yoy} Donahues'”
o] GAaAAA BH 9| Xyt FrFEATE Aet
x| et

Estrogens=t% “2¥AA] Hi =7} 68.3pg/
mie 2 SHAMTHTE §oj8 o2 ugton] g 45
FEIE T8 Y. Finkelman®®o] ratsoll Al YA
AA & 657 F9 estrogend FHFF A3l HH
17B-estradiol?] %+ GAaHA T vs} SHAMT

oS %S e 31(3) 1 279~288, 1998/283

A Ftow EAYe] Aot Hlg ARE B
1, estrogen?} Fx7t BAHANM A FAHE A
% estrogen’sE 24 unconjugated 17B-estradiol
7} estrone w59 o2 ZAHEHY] qEolct,

Alpase@4d-2 839 FH| ae} 85 FATNA
165 ol vl 23tk Do A s ¢
2 A g ZolA SHAMT O B} fex oz =7 1}
et} ol9) zro] dAAAS Ut Alpase®8A 57}
£ Arjmandis®® Raisz®9| Yalx%: Busgie
o WAHAE Q% estrogendBOE bone turno-
verZt S7H7] wioletar st Tt

2) &% hydroxyproline &3

=% Hydroxyproline(OHPr) ¥4 2 (Table 3)<
85(Control)oll BlEh 165A ZAHAOL HAad
AT A Aol wt wodvh A5k 2L v
A 7MY OHPrsEr} Z7hdon vadaz
o) estrogeng ¥ o OHPry%7F #4FU4
T AR MY & BEAY AR A A
estrogend¥y] 2% 28] bone turnover’t &7} HU
3, g A BEA) AR 3RE) i) o
£ Aol OHPruld &o] Z7h=Attn 204,

3. SHYYL pHAK

1) Qg2 33, 4° R 4HY
HEEY #F 2ol R 32 Table 4% 2

Table 4. Wet and dry weight, length and breaking force of femur

Wet weight” Dry weight” Wet wi/BW Length® Breaking force®
Group
mg mg mg/100g mm kg
Control 537.3%+169 3133+ 9.1 256.5+9.5 32.48+0.48 6.41+0.94
OH 728.91+13.9"2 4973+ 5.3 244 5+79% 36.10+0.46™ 8.50+0.27™
OM 780.2+38.7 487.7+23.8 270.4+99 36.55+0.58 9.26+0.26
OL 728.4+225 4609+179 2489+8.2 3591+£0.41 8.50+0.32
SH 721.2+£133 483.2+ 89 276.2+4.7 35.02+0.21 8.79x0.38
SM 7345+ 89 4905+ 7.5 2776127 35.78+0.36 9.071+0.34
SL 694.7+27.8 462.3+14.0 2719472 35.59+0.39 8.83+0.25
ovx? NS NS x* * NS
Ca NS NS NS NS NS
OVX*Ca NS NS NS NS NS

1) Mean +: SEM of 8rats per group
2) NS : not significant

3) Statistical significance was evaluated at the a=0.05 level by 2-way analysis of variance(*p <0.05, **p<0.01, NS : not

significant)
OVX : Main effect of ovariectomy
Ca : Main effect of Ca level after ovariectomy

OVX*Ca : Interaction between ovariectomy and Ca level

4) Mean weight of left and right femur
5) Mean length of left and right femur
6) Mean breaking force of left and right femur
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S5 AFFE 2N 5 L DE AHH 534
A glo] APFz e Aolrt gile™, 85(Control)
of vis) B2 F7HE EACh AF 100g9Y] 553
SHAMTOIAM dAEAFRY o E34t) 53] dad
Ao 73S Zdge] 2HAG AHF(0H, OL)9IA 3
A AFatel HlE Rkt

5 F9] dole 2 534 HE 2ol QYo
WaE A g o o FoAEo °]—t~ Thomas
570) 658 FHol A FAaE HA 3 T 3F 5 0.5%
o] g FEFALT o G2HATAA "“‘4 g
o] ¥t 279} Blanusas ™ol 47H%EJ 3 A
GAHAF £ 0.35%, 1.0%9 5SS 2 4, 6708 B
o FRAHE o FaHA A 7‘°]/P 7l ey Z
F A3 FEIE TR TE 489 A

o & GAEA U 2 43 eEe A8 R
9}F ¢l ztol7} gigied, ME o & Morriss™
o AAME dEF9 ZEE T 43 FFolu i
23 # 7ol et f93Q Ao|7t Ak 3 A
o} v]E ot

2) GiEES 82 R U YT

uEZel 38 24 g3 Table 59 2t} i
Z9 8§ e 85 (Control)oll HIE 16504 =2 A
F7HERT. 239 GaEA {59 SRl Mg
2Jo)& 1657 AT OL, SLTolAM 53] 7281y
3, A E g Aolg 4FHEHE Wi Aol ¢l
At Ash/Length@#& HAgTo) Aoy nzt
2 AT 2R gAadgon oAL Zdy A
T wet g2y Zeol(Table 4)9l 2ol 7} AU
o} 379 #§F(Table 5)°] AAEE 43 AL o
#a8td7) dEe2 & 4 vt Donahues ] 10
~11719 " dFNA 0.02%, 1.0%9] 24 2olE 8F
e Taet GAEAE S9E o 1.0% DETTI

Table 5. Ash and calcium contents in femur

A

Al dEZe| 3§ F3Po] o} F7IHEUATE Ao} vls:
Cipsy=s

2+ 33 Ca/Ash, Ca/Length@8ke A2 A4
FE A W s ok, A, n@s A dE g
Fo] Zh o) WAl e, dAdEA f59 B
o] gtk o1& Kalu®'"# Donahues @9 && 4
Hot M 75 dE Ty 4w g3l FUsleue
Az}s} AxiskH . £3 Blanusa® o] A
2AA S} 2y AFH 9] 9% HES 3 g
o) Zrgal 8B ke GaAA e} BAgle] A
A E d 2ok 979 T dAEHY.

3) HEBY O, 0y, FHAN R FNY Y
WH T Q. vk, wud R A2 HRE Ta

ble 6ol A&t}

19 &L 8F (Contro) W2} 1650 F7lstge
1y e o 2ol %‘i?dol)r A AF ol o
2 o Hoz At} 0|2 Donahues¥o} &
A ojg dEEY ‘I’J‘“’o"q] Wt gk
Aot 98 F2o] GAaHEA FFo= Augol A

252 4308 FolA dE29 °“§"k°] st
‘C_ @49} b el

sl g v & AREE 43H% Z(OL.
SL)E Aejsta dadAA fo¥oz gisiEd.
Donahuet & g9 vl e JadA
o wel g7t gy, 2w A #7}0“ )2}
*“7@9\1‘41— g 2y BAgdAE 24 A3

T e F7F 3= dAaAA A ‘f}b}‘/&‘:}

FUNA F3 YA FFo D AF a2
ot F-ofH Q] Atz YISdTh Fx| A ) ke ‘d*
A FH9 B4 A ed 12 2398 1Y OH?
o] oo T FLGe By}

#Z %32 hydroxyapatite mineral, @2, %

Ash Ash/Length Ca Ca/Ash Ca/length
Group mg/g wet wt mg/mm mg/g wet wt % mg/mm

Controt 286.7+ 95 4.7440.16 1389+5.4 485410 2.29+0.07
OH 401.6+ 7.3 8.31£0.12" 218.0+3.6° 54.3+0.5° 4.51+40.05°
OM 3714+ 8.4* 8.134042 200.4+5.6° 53.9+0.9° 4.39+0.26°
oL 351.7+11.6° 7.23+0.32 167.1+5.2° 476108 3.44+0.15°
SH 3945+ 5.6 8.1240.16 210.4+3.1° 53.3+0.6° 4.334+0.07°
SM 3959+ 3.4° 8.1310.13 211.4+41° 53.4+0.8° 4.3440.11°
SL 375.8+ 5.2% 7.33+0.29 170.9+2.9° 45540.6 3.3340.09°
ovx® NS NS NS NS NS
Ca *k X% ¥k *x ok
OVX*Ca NS NS NS NS NS

see Table 2
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Table 6. Phosphate, magnesium, protein and lipid contents in femur

Group p Mg Protein Lipid
mg/g wet wt mg/g wet wt mg/g wet wt mg/g wet wt

Control 27.62+£2.12 0.36+0.02 218.60+5.63 8.90+0.21
OH 51.07 £2.42™ 3.21+0.146* 200.91£3.6™° 14.23+£092°
oM 48.82+1.73° 2.87+0.06" 185.444:6.17 11.86+0.83°
OL 4291 +2.07* 4144047 199.53+5.46 11.76 +0.40°
SH 50.85+1.64° 4.23+032° 186.754:2.62 12.07+£0.23°
SM 48.81+3.44° 41140.15" 203.394+6.44 11.97+0.47°
SL 35.19+1.85° 4.72+0.09° 181.60+4.66 11.18+0.29°
ovx* NS *s NS *
Ca *k *k NS *x
ovX*Ca NS NS * NS
see Table 2

B A2 Aol 5 collagene hydroxyapatite
7t 248 714 @A (matrix protein)9] £2 H&
olt}, E3F 2~7%2] non-collagenous proteins &
Asted F2 AAZH Axel =] A Ro-
beyEs™'2 <] #7154 collagens, proteoglyca-
ns, glycoprotein® 722 WA S ¥3sh 22
o ojs A== 2718 (bone matrix) 2 £ &2 4
% 223 3(physical forces)2] 314 2xle} A E
%4 @A (cell cycle), A5HA 2 LRDALG 72
WelAd lxbel s =dEw, Aot F4 9 FYolvt
53 22 FHEAHY FRAA fF71EH0] ¢
Ro g Hrt dokar st

A8 AFoMe e AL Uity B
T e A28 A e Auers A9
&l dAaAA e mE 24dEn, 348 FEe dA
AAE 1 nZES AT A5 TR S Ho 34
Al EX] 2 G AAFEHA T

4) 2F(Lumbari-4)9 3%, 82 X 38T
239 3%, 2FF, 0¥ ¥ 2% $FL Table
73 2ol 5B AR F93Q 2ol wid

A=

on AFFE BadA §0l o} FoH G

]
o
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Table 7. Wet weight, dry weight, ash and calcium contents in lumbar

Wet weight Dry weight Ash Ca Ca/Ash

Group mg mg mg/g wet wt mg/g wet wt %
OH 1094.7 +44.4™2 617.9427.9* 265.6+9.2 78.6+2.6° 29.6+£0.5°
OM 1178.7+62.5 656.9£35.2° 255.6+6.5" 77.6%2.2° 304+0.3°
oL 1100.2+£47.9 568.7 £26.0* 222.4+4.3° 67.6+1.9° 30.4+0.5°
SH 1020.5+£18.9 588.5+11.2* 2737429 85.7+£2.2% 31.3+0.7°
M 1083.7+21.9 608.9+11.1* 265.4+4.3 91.44+3.2° 344408
SL 1012.6+35.5 546.9+19.2° 242.5+6.2° 89.04+2.0° 36.8+0.7°
ovx* NS NS * > **
Ca NS * *x * *K
OVX*Ca NS NS NS * **

see Table 2
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Table 8. Phosphate, magnesium, protein and lipid contents in lumbar

P Mg Protein Lipid

Group mg/g wet wt mg/g wet wt mg/g wet wt mg/g wet wt
OH 51.124+2.67™? 0.60+0.04* 203.17 +£6.58™ 7.21+0.31°
oM 46.90+2.83 0.55+0.02* 204.41+4.45 6.92:4+0.14%
oL 45.82+3.34 0.55x0.01° 205.79:+£4.18 5.88+0.09°
SH 53.33+1.86 0.7240.02° 202.20:£459 7.26+£0.08°
SM 52.94+191 0.71+0.02° 206.83:+6.67 7.11+0.26™
SL 46.59+4.08 0.69+0.02° 210.87:+3.48 6.37+0.14°
ovx? NS ** NS NS
Ca NS NS NS *x
OVX*Ca NS NS NS NS
see Table 2

Table 9. Correlation coefficients between Ca intake, estrogen, alkaline phosphatase, hydroxyproline, weight and length
and femur growth index and femur compositions

Ca intake Estrogen Alpase OHPr Wet wt Dry wt Length
Wet weight 0.1115 -0.3082 0.2224 -0.0620 0.8112** 0.7837**
Dry weight 0.2710 -0.0864 0.1027 -0.1182 0.8112** 0.5854**
Ash 0.3381 0.0308 ~0.0758 -0.1487 0.7775** 0.8979** 0.5790**
Calcium 0.5296** 0.0128 -0.0545 -0.2053 0.6801** 0.7946** 0.4561**
Phosphate 0.2569 0.0557 -0.0510 -0.2560 0.3903* 0.4990** 0.2495
Magnesium 0.1106 0.2789 ~0.1222 0.0818 0.1003 0.2814 0.1051
Protein 0.1022 -0.2786 0.1723 -0.1143 0.7538* 0.8497** 0.5612**
Lipid 0.4023* ~0.2438 0.2989 -0.0077 0.6240** 0.7428** 0.4735%
Length 0.0543 -0.3345 0.2675 0.1242 0.7837** 0.5854**
Breaking force 0.0347 0.1850 0.0809 0.0138 0.5363** 0.5302* 0.3966*

*p <0.05 **p<0.01 **+*5 <0.001

Table 10. Correlation coefficients between Ca intake, estrogen, alkaline phosphatase, hydroxyproline and weight and lum-

bar compositions

Ca intake Estrogen Alpase OHPr Wet wt Dry wt
Wet weight -0.0171 -0.3707* 0.2177 0.1196 0.8833**
Dry weight 0.2037 -0.1743 0.0267 0.2325 0.8833**
Ash 0.2796 0.0233 -0.1505 0.2486 0.7445** 0.9315**
Calcium 0.0704 0.3133 -0.5088** 0.2349 0.5212** 0.7348**
Phosphate 0.1536 0.1021 -0.1153 -0.0719 0.3828* 0.5707*
Magnesium 0.1543 0.1021 -0.1149 0.0724 0.3823* 0.5703**
Protein -0.0953 -0.3287 0.1907 - 0.1122 0.8867** 0.8586**
Lipid 0.3550* -0.0511 -0.0775 0.2662 0.7387** 0.9099**

*p<0.05 **n<0.01 ***p <0.001
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