—

S ES G 314) : 716~728, 1998

JAE AAZE Yol thE BlFH oA Rlo] TF FFol
27 il wlAE e

2% - AT - ol
olglel st AR Fete 4 EF T

The Effects of Dietary Ca Levels on Ca and Skeletal Metabolism in
Ovariectomized Rats of Different Ages

Kim, Wha Young - Choi, Hyun Kyu - Lee, Hyun Sook
Department of Food & Nutrition, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

To investigate the effect of dietary Ca levels on metabolic changes of Ca and skeleton in
postmenopausal women, 10-month-old ovariectomized female rats were compared with 2
month old rats. The rats were fed either 0.2% or 1.2% Ca diets for 16 weeks. Food intake and
weight gain as higher in rats fed high Ca diets and in ovariectomized rats. Apparent Ca
absorption as higher, and Ca balance was lower in the low Ca groups. Vertebrae density was
higher in old rats or those fed a high Ca diet. The old rats and ovariectomized rats showed
decreased bone formation, increased bone resorption and kidney function deterioration
resulting in increased urinary Ca excretion. Contradictory to the above observation, old rats
and ovariectomized rats still showed higher bone mass and bone ash content. Therefore aging
was not fully ongoing in 10-month-old rats. Bone weights, mineral contents, and mineral /wt
ratio were lower in ovariectomized rats. Dietary Ca level did not affect urinary Ca excretion,
urinary protetin excretion, GFR, serum alkaline phosphatase, or urinary hydroxyproline ex-
cretion. This means that dietary Ca level did not influence kidney function or bone turnover.
However Ca content and the ash content of femur, 4th vertebra, and scapula were increased in
high Ca groups. Therefore, it is considered that decreased bone formation and accelerated
bone resorption may account for the increased osteoporotic risk in women in menopause after
middle age. However, Ca metabolism can be improved and bone components can be
maintained if Ca is supplemented. (Korean J Nutrition 31(4) : 716~728, 1998)

KEY WORDS : dietary Ca level - ovariectomy - serum alkaline phosphatase - urinary hydro-
xyproline - Ca balance - mineral apposition rate.
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1. M FEYNMS R A9

B d7E 1012 (H3 : 260~490g)3 2HERE A
Z:180~260 g ¥R FFH(AMEW R g T2
ANE FYsd nPAIEZ 15U ASADF
A Zo) we}t deye] o8 F Fo2 vro] da A
A 4% (ovariectomy) = sham-operationg A4
&1 157Uz Sl BAZT o] 5E tA] Yo, d4 AR
o 3ol we} z}7] 2722 o] Ca F5& 0.2% &=
t 1.2%% 983 Ag dol& 1657 A3 &
AP FL volE H(10/M¥LH) - daFEA - 1CaT
(OOH : 8712), Yol & # - ¢4 A - A CaT(OOL
: 8ute)), YolE # - sham- 2CaT(OSH : 67}eD),
Jo]E # —sham-ACaT(OSL: 7 via]), o1&
(M9 %) - 344" A - 2CaT(YOH : 7T9H]), o2
7 - FAaAA - ACaT(YOL : 8uk2)), oj# # -sham
~3CaZ(YSH: 8v}2), o1& 7 -sham-ACa®
(YSL : 7012])9] 8Zelrh.

2lo] Wl Ca¥ P2l &2 3:29] H|&o] HES =
Astged, vl casein W9 Cad} P #EFE £~
&1 caseindl E9 & FE AT %L CaCOs%t
NaH,PO, - 2H,0Z 3718l FAch. ZE 43 2o]9|
AL 95% caseing EFTIEE ST AWoE
L SFFRE 10% 5222 THIAEE Siit. &

Table 1. Composition of experimental diets(g/kg diet)
Ca content(% kg diet)

1.2% 0.2%
Corn starch 547.68 607.99
Casein 250 250
Corn oil 100 100
Salt mixture” 14.72 14.72
Vitamine mixture? 10 10
CaCoO’ 1.29 0.56
NaH,PO, - 2H,0 10.25 71.29
Choline Chloride 2 2
D-Methionine 3.75 3.75

1) Salt mixture(mg/Kg mixture) : MgCO,6900, ZnCO,96,
FeSO, - H,O 124, MnSO; - H,0O 150, CuSO, - 5H,0
20, KI 1.3, NaCl 2300, Na,C0O;1600, K:COs3530, Na
25e0;0.22

Vitamine mixture(mg/kg mixture) : Thiamine - HCI
600,Riboflavin 600, Pyridoxine - HCI 700, Nicotinic
acid 3000, D-Calcium pantothenate 1600, Folic acid
200, Vitamine Bi,1, Retinyl palmitate(Vit.A)120,D,L-
o-Tocopherylacetate(Vit.£)5000,Cholecalciferol (Vit.D,)
2.5,Menadione(Vit.K) 5.0, D-Biotin 20, Sucrose finely
powdered to make 1000g

2



718/ 348 AAL BANA Ho| B 423

22e] FAE S5 AE-S AHBAATHTable 1). 4
4 $Be Frlely Bslel Aadn B3t ol
A glo] AFALoH, BL 14 FRFE AHgalac

2. NEY §H X ¥o%N 24
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iR H3E, AFFE dojulo] 800TAA 12413t
3l slAlA E’H.Ol] AHg-EH e}

Creatinine clearances
FEENH FIAAD?. wF ¥ FEL Lowryd
9g o]&3dld. =% hydroxyproline %2 Blu-
menkrantz9} Asboe-hansen W'ol] olsf =33}
Aok, kot wo] Ca L o] Bug Wy W) ost
o ZA&% . @39 Alkaline phosphatases kit
(oPHA e & 283l A8kt

o] 7713 %2 & (Mineral apposition rate)
R dx 23 94 6viele HE Meudta A
Figr e oFst FAZHPALE A8
At} olwl 23 AAE ¥ Fv 7 JojTolAM A¥
854 9] % hydroxyproline ¥l o] %2 7 201g)
% 713 2 F 19l E AFE 3717 269
3} 794 Z+zt demeclocycline® calceing 1.5mg/
100g B.W.2.2 B3} 34 ¥ o5 W& 41335}
A2 10ime] FAE ArlEle d3dnos B
8192 media cybernatics®] Image Pro 3.02.&
E50 Uxot F¢ Eo Wiz o8 PAEH = AN
9] FAE F339h

3. Rz9 N7
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BEA e} BE 2348 Ao dad A /-5
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7} Yolo] me} gk g A S golry] g vi
AR F7 2lo] A FFo] 22 Aol Yolst o
g F ol d3ly trtestE B a=0.05 +F

A FreldE AFsH

ol ¥39] creatinine

poh

A4

31 9 2%

1. A0l L NFF U

A7 165 T2 F Ao AT % A5 37
2 Table 20 VERICE. 3 2lo] HAFLS 1070
g Fv 2049 FoN BT i HA, ’—‘M Zg T
ol e Aol At F AT FUiEES 2HLE
#F(YOH, YOL. YSH. YSL)7} 107494 14"“ LIk
w3ttt 1070E @ FAoxMe AZET(O0L, OSL)ol
aZgTo vE FA o2 it 2704E FdME
b HA} Ho] Zg FEd AT FFo] e
& AA Lol Tl vlg, AggTol nZFTel v
& & AT /1] 3140

w2 AALY AF S/ 2T vla 52 A2
o8 B3¢l 2o Ao & o] Wronski S'70] A|A|
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Table 2. Diet intake and weight gain

Total diet intake Weight Gain
(g/16weeks) (8/16 weeks)
OOH" 1825.9+75.26” 30.36+10.5*
Oo0L 1849.0+104.2 39.22+19.30*
OSH 1658.3+109.0 -15.76+ 4.21*
OSL 1952.5+66.81 25.58+15.96*
SF¥ NS B
YOH 1700.8 +£80.01 79.31+11.63
YOL 1789.2+57.76 114.08 +20.69
YSH 1727.5+88.87 4152+ 4.63
YSL 1778.6+52.31 79.77+ 8.83
SF* NS A B

1) Group abbreviations are as follows : OOH=10month
old, ovariectomized, 1.2% dietary Ca level group :
OOL=10 month old, ovariectomized, 0.2% dietary
Ca level group ; OSH=10month old, sham-operated,
1.2% dietary Ca level group ; OSL=10 month old,
sham-operated, 0.2% dietary Ca level group ; YOH=
2 month old, ovariectomized, 1.2% dietary Ca level
group : YOL=2 month old, ovariectomized, 0.2%
dietary Ca level group : YSH=2 month old, sham-

operated, 1.2% dietary Ca level group; YSL=2
month old, sham-operated, 0.2% dietary Ca level
group

2) Mean=SE

*denote statistically significant differences(p <0.05) in
the effect of age between 10month old rats and 2
month old rats, which are the same in the level of o-
variectomy or diatary Ca level, by Student's t-test

3) significant factor from 2-way ANOVA ;
A : statsitically significant(p <0.05) in the effect of o-
variectomy by F-test
B : statsitically significant(p <0.05) in the effect of
dietary Ca level by F-test
NS : not statistically different(p <0.05) among groyps
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Table 3. Urinary Ca excretion, apparant Ca absoprtion, and Ca balance

Period Ca intake Fecal .Ca Urinary' ca Apparanf ca Ca balance
(week) (mg/d) excretion excretion absorption (mg/d)
(mg/d) (mg/d) (%)
OOH 198.46+15.72" 162.20+£15.14 0.44+0.01* 19.00£2.05 36.03+3.48
4 OO0L 3551+ 1.51 25.18+ 0.83 0.42+0.02* 28.75+1.51 9.92+0.88
OSH 189.68+23.11 152.26+17.39 0.41+0.04* 191717 37.02+5.82
OSL 3691+ 2.06 2477+ 0.89* 0.40+0.01* 32.14+236 11.74+1.42
OOH 150.27+ 6.94 118.42+10.57 0.47+0.01* 22.13+0.81 32.64+1.63
8 Oo0oL 28.50+ 0.73 19.49+ 0.60* 0.45+0.02* 30.88+1.16 8.36+0.45
OSH 146.12+ 9.91 111.38+ 6.90 0.431+0.02* 23.50+1.89 34.31+4.50
osL 2791+ 1.06 19.23+ 0.95 0.43+0.01* 31.14+£1.50 8.25+0.39
OOH 162.17+ 7.30 131.44+ 6.81 0.50+0.03* 19.05+1.30 30.23+2.14
12 OOL 2992+ 1.23 20.67 + 0.66* 0.42+0.04* 30.81x£1.01 8.83+0.66
OSH 138.04% 7.10 112.05+ 5.11 0.43+0.05* 19.19+0.81 26.32+2.14
OSL 32,60+ 1.83 21.84+ 1.20 0.64+0.11* 32.95+0.79 10.11£0.75
OOH 197.22+ 5.91 165.03+14.09* 0.53+0.02* 16.13+0.79* 31.65%2.12
16 OoO0L 27.83+ 1.52 19.47+ 1.13 0.53+0.02* 30.00+1.61 7.83+0.65
OSH 185.65+ 4.41 153.30+ 3.38 0.50+0.02* 17.50+0.62 31.86+1.59
OSL 31.75+ 047* 21.93+ 0.57* 0.51+0.03* 31.001.66 9.31+0.54
SF? B, C, B*C C, B*C A C B, C B
YOH 191.28+13.79 150.85+10.41 0.28+0.03 20.86+0.74 40.15+3.75
4 YOL 33.58+ 2.51 2337+ 1.38 0.25+0.02 30.88+1.99 © 104 £1.13
YSH 207.20+18.54 161.38+14.90 0.21+0.02 22.00£1.61 45.61 +5.38
YSL 31.78+ 1.71 21.50+ 1.16 0.20+0.02 32.144+0.99 10.09+0.70
YOH 153.73+ 8.10 118.10+ 6.86 0.32+0.04 23.14+0.83 35.21+1.84
8 YOL 26.38+ 1.59 17.66+ 130 0.3140.03 33.13+1.91 8.41+0.65
YSH 145.16+ 7.06 106.79+ 5.29 0.27 £0.01 26.384+0.56 38.10+2.01
YSL 2714+ 094 17.47 %t 033 0.26+0.02 35.294+2.93 9.41+1.11
YOH 155.38+ 7.39 12253+ 478 0.37+0.05 20.931+0.85 32.49+2.70
12 YOL 26.83+ 1.55 17.83+ 1.06 0.50x0.11 33.56+0.65 8.49+0.52
YSH 141.33+ 7.39 111.05+ 4.72 0.30+0.02 21.11+£0.10 29.96+2.81
YSL 29.21+ 1.13 19.18+ 035 0.34+0.04 34.48+1.69 9.82+0.83
YOH 180.72+ 5.60 145.70+ 5.65 0.40+0.03 19.29+0.92 34.62+1.31
16 YOL 25.79+ 0.99 1761+ 0.65 0.39+0.03 31.63+1.57 7.7910.64
YSH 192.66+ 6.07 156.70+ 6.09 0.36+0.02 18.63+1.00 35.60+1.62
YSL 25.09+ 093 16.01+ 046 0.35+0.03 35.86+2.54 8.72+0.90
SF? B, C, B*C B, C, B*C A C B, C B, C
1) Mean+SE

* denote statistically significant differences(p <0.05) in the effect of age between 10month old rats and 2 "month old
rats, which are the same in the level of ovariectomy or diatary Ca level, by Student's t-test.
2) significant factor from 3-way ANOVA ;
A : statsitically significant(p <0.05) in the effect of ovariectomy by F-test
B : statsitically significant(p <0.05) in the effect of dietary Ca level by F-test
C : statistically significant(p <0.05) in the effect of experimental period by F-test
B*C : statsitically significant(p <0.05) in the interactive effect of dietary Ca level and experimental penod by
F-test. NS : not statistically different(p <0.05) among groups
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AHE 713e] B ol 23 €A 2 $59) al-
kaline phosphatase 849 4% Table 40 A)A]
gt 83 Zf BEe BT AP T4 7.82~9.

Table 4. Serum Ca and alkaline phosphatase

Serum Ca(mg/ml) ALP(K-A)

OOH 7.82+0.39" 15.35+2.22*
OO0L 8.69+0.14 17.86+1.85
OSH 8.50+0.51 15.60+2.51*
osL 9.22+0.16 13.32+1.68
SF? B NS

YOH 8.04+0.27 33.89+5.54
YOL 9.04£0.14 20.07+2.49
YSH 8.37+0.44 21.98+3.80
YSL 8.72+0.32 20911273
SF B NS

1) Mean+SE

*denote statistically significant differences(p <0.05) in
the effect of age between 10month old rats and
2month old rats, which are the same in the level of o-
variectomy or diatary Ca level, by Student's t-test

2) significant factor from 2-way ANOVA
B : statsitically significant(p <0.05) in the effect of
dietary Ca level by F-test
NS : not statistically different{p <0.05) among groups

22mg/ml At} 2 A HHo AU T o] &
© d& A oqRols BAGle] ARGl nLEE
o vlal BA ZE Tt FAHoR £ YL B
At A alkaline phosphatase 842 W4 AA)|
F78 Ao] A 9] G oy told o3
P Lot VHEE FHolM 2 8457} 294

¥A alkaline phosphatase® $&& 34 349
ARZA B AY 27 Vi4E FH7F 10012 € Aol )
& alkaline phosphatase #4357} & AL 437
2 W= 24 F4go] AT Yo} BE4E 27
4 s8] "HolAe A& Ho FE Aoz 7™
t}. 84 alkaline phosphatase @/4d0] Y4 A4
o8l F7RIthe e Hachs 23" B AddA &
% alkaline phosphatase B4 %% ¢4 Al 23
F A< Ato] & Holx| gisict,
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A&717t % 450k} creatinine clearance® &3
T AFFA ST o A el agln 23 A
+59] A EQ & hydroxypoline i &-& Table 59|
AA At AlFAIge i AAo 97 AT
Wol 2714H FHel 1071EE 3 ZFolA i AR
A JEEt =23 AlpAld g 10199 F0)
N9E F B} Eokor A8 |7lo] At ot 7+
&dte A4S Bt = il wpdFe A8t
AHLTE Zriske Al a3y B AA 9
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Table 5. Creatinine clearance(GFR), urinary protein excretion and urinary OH-proline excretion
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prolirie Bid ol 2o} Zg £FL FAHN 4FE
EERIC T EERR 2 | -

Ae) AFA dhge A% 715 YehE AE
2 BN AgH o Brtele 1 o) F wgf
st Zagn®. B d7e 2% 1009 A=) vt
ol olE AFFAciTigo] F7kske Yol Holu|
o] L& A TEo] FFL FIAA g RS

urinary OH-proline .

GFR urinary protein
(ml/min) (mg/d) ~(mg/d)
OOH 207 + 024" 402 + 0.92* " 356.01 + 57.07
4 ooL 217 + 045 2.33 + 0.65 217.40 + 15.86
OSH 1.60 + 0.19 212 £-1.09 . °235.15.+ 5253
OSL 1.80 + 0.28 - 296 + 091 267.67 +:82.25 -
OOH 1.89 + 0.17% 428 + 1.26 447.25- + 103.72
8 O0oL 1.65 + 0.10* 373 £ 098 173.02 + 4311
OSH 132 + 0.17* 2.50 + 0.85 14402 + 37.45
osL 169 + 0.11* ©3.28 + 1.08 171.48 + '42.45
OOH ~ 226 + 033 443 + 083 e 409.35 +’ 56.08
12 ooL 140 + 0.29 481 + 1.10 i 277.92 + 59.50°
OSH 1.31 + 0.29 542 + 131 . 166.39 + 24.98
osL 169 +.0.19 5.28 + 0.80 263.68 + 37.04
OOH 1.96 + 0.76 592 + 2.27 j 511.90 + 61.57
16 OO0L 152 + 0.52 218 + 0.22 ¢ ' 532.01 + 72.48*
OSH 0.99 + 0.06 7.82 + 2.90 355.80 + 32.24
oSL 1.21 £+ 0.15 827 +.256 436.14 + 54.87*
SF? " A, A*B c - * A, A*B, C
YOH 1.73 + 0.28 077 + 059 . - 24092 + 23.29
4 YOL 1.57 + 0.30 1.28 + 0.67 167.17 + 48.33
YSH 135 + 0.20 0.04 + 0.01 167.17 + 37.48
YSL 135 + 0.27 0.83 + 0.66 142,65 + 54.49
YOH 0.93 + 0.09 134 + 0.93 230.64 + 26.29
8 YOL 1.00 +  0.10 1.35 = 0.50 ' 185.17 .+ 26.13
YSH 0.69 + 0.08 - 0.89 + 0.57 171.62 + 20.11
YSL - 0.76 + 0.08 1.67 + 0.54 © 162,76 + 21.74
YOH 1.73 + 0.21 512 + 2.94 247.79 + 21.30
12 YOL 1.75 + 0.40 202 + 041 17410 + 27.90
YSH 112 £ 0.12 321 + 121 196.41 + 2333
YSL 1.52 £ 0.23 3.42 + 1.81 ' 186.93 + 26.68
YOH 1.13 £ 0.5 453 + 1.66 . 31710 + 22.98
16 YOL 1.30 + 0.13 261 + 027 264.47 + 30.29
YSH ©0.82 + 007 327 £ 1.1 294.19 =+ 39.25
YSL 1.05 + 0.05 1.85 + 0.54 244.77 + 22.24
. SF? A, C C A B C
1) Mean+SE

*denote statistically significant differences(p <0.05) in the effect of age between 10month old rats and 2month old rats,
which are the same in the level of ovariectomy or diatary Ca level, by Student's t-test

2) significant factor from 3-way ANOVA

A : statsitically significant(p <0.05) in the effect of ovariectomy by F-test

B : statsitically significant(p <<0.05) in the effect of dietary Ca level by F-test

C : statistically significant(p <{0.05) in the effect of experimental period by F-test

A*B : statsitically significant(p <0.05) in the interactive effect of ovariectomy and dietary Ca level by F-test
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Table 6. Bone composition

Type Wet("\:\;lght Density Ash(mg) as(ta/{:;vt Ca(mg) C(iz';'t P(mg)
OOH 664.76+6.00" 3.78+0.09 305.06+6.14 45.89+0.82 127.81+3.06 19.23+0.40 64.99%1.17
OOL 605.49+6.83 3.71+0.12 283.85+7.07 46.84+0.77 114.84+1.99 18.98+0.34 66.04£1.09*
OSH 65143+6.97* 4.00+0.12 317.15+595 48.68+0.70* 147.78+5.56 22.70+0.94 73.33£2.71
OSL  64291+6.85* 3.87+0.14 309.13£6.54* 48.06+0.67* 128.10+4.85 19.91+0.64 81.76+1.99*

femur SF B, A*B NS A B A A B A B, A*B A, B, A'B
YOH 627.53+5.62 3.59+017 299.70+6.97 47.74+093 114.13+574 18.22+1.01 59.46+3.12
YOL 621784610 3.59+0.12 288.85+5.58 46.47+0.87 102.79+7.65 16.57+1.29 60.49+3.05
YSH 532.67+4.80 4.06+0.32 296.24+6.33 56.58+1.10 126.03+8.97 24.01+1.53 63.74+3.47
YSL 584004631 3.77+0.12 29326+5.36 50.21+0.76 11331+3.62 19.41+£0.59 67.74+2.49
SP? A B, A*B NS NS A, B, A*B NS AB NS
OOH 31991+4902* 424+008" 87.83+092 27.47+0.20* 47.46+0.56 14.95+0.15 35.79+1.07*
OOL 32260+7.09 4.19+0.06* 81.00+2.00 25.10+0.15 42.13+0.55* 12.95+0.13 34.04+1.33*
OSH 33553+4.83* 437+0.05* 94.23+1.10% 27.97+0.04 52.37+0.86* 15.60+0.14 41.40+1.48
OSL  329.20+834%* 422+0.07* 87.43+2.21* 26.59+0.59 47.66+1.24* 14.49+0.34 39.20+0.90*
SF7 NS NS A B A B A B A B A

Vertebra G0 33507 7537 4041003 8750+099  2598+0.34 48371072 14.37+035 39.28+0.85
YOL 334314525 3.95+009 8528+0.65 25551042 45.69+043 13.75+0.33 38.1420.52
YSH 308.95+3.00 4.11+002 84.06+1.07 27.22+045 46.60+0.86 15.10+0.38 38.41+1.61
YSL  288.66+4.01 4.04+002 73.80+061  25.60+051 39.76+1.09 14.02+0.51 32.51£0.70
SF? A, B NS A, B, A*B B A, B, A*B B A, B, A*B
OOH 141714669 253+019 63.26+2.52 44.83+1.19 37.04+553 25.62+3.00 16.21+1.32
OOL 147494256 2274004 68004220 46.10+1.25 3508+3.98 23.80+2.71 17.29+0.89
OSH 165.02+5.81 2524023 73.70+2.89* 44.69+1.26 34.13+1.05* 20.81+0.97 16.00%1.41
OSL 163764265 220+006 72.99+193  4453+0.65 36.37+1.99* 22.25+1.31 17.69+0.90

Scapula SF? A NS A NS NS NS NS
YOH 15115+661 2181013 67.29+338 4460+1.71 3274+355 21.85+2.49 19.33+1.99
YOL 147314590 2.17+009 67.38+1.88 4595+097 27.49+2.73 18.83%2.07 17.82+1.40
YSH 12633+4.04 233+0.13 5851+1.67 46524149 26.10+1.54 20.63+1.01 12.18:0.98
YSL 149514598 2.18+0.06 67.59+3.40  45.12+092 2692+3.04 18.07+2.08 17.74+1.22
SF? A*B NS NS NS NS NS A, A*B

1) Mean+SE

*denote statistically significant differences(p <{0.05) in the effect of age between 10month old rats and 2month old rats,

which are the same in the level of ovariectomy or diatary Ca level, by Student's t-test
2) significant factor from 2-way ANOVA ;

A : statsitically significant(p <0.05) in the effect of ovariectomy by F-test

B : statsitically significant(p <0.05) in the effect of dietary Ca level by F-test

A*B : statsitically significant(p <{0.05) in the interactive effect of ovariectomy and dietary Ca level by F-test

NS : not statistically different(p <0.05) among groups
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Table 7. Mineral apposition rate and trabecular bone

q

(i

Rl ol

density

MAR" TBD? EBD” Ur OH-Pro” Sr ALP

/) (%) (mglem)  (pg/d) (K-A)
OOH7 118 243 434 709 13.3
OOH4 053 495 423 672 9.0
OSH8 132 343 456 250 117
YOL3 099 314 479 415 18.1
YOL5 053 379 398 123 20.5
YSL2 062 450 3.89 192 115

1) Mineral apposition rate

2) Trabecular bone density, measured from bone slide
using image pro 3.0 package

3) Entire bone density, measured in femur using Ar-
chimedes discipline

4) Urinary hydroxyproline, measured using the method
of Blumenkrantz and Asboe-Hanse

5) Serum alkaline phosphatase, measured from serum us-
ing Kind King Method



Fig. 1. Photpmicrographs of femur sections in OOH7(A)
and YSL2(B).
A} A distance in trabecular bone is small and ir-
regularity and bone density is lower(x 100).
B) A distance in trabecular bone is large and re-
gularity and bone density is higher than photo A(X
100).
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Fig. 2. Photpmicrographs of femur sections in OOH7(A)
and YSL2(B).

A) Note the wide MAR, the distance of
1(democlocycline line) and 2(calcein line)( x 400).
W, T, M represents trabecular bone width of tra-
becular bone, trabecular bone, marrow cavity
respectively :
B) Note the narrow MAR(X 400).
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