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Table 1 Characteristics of subjects and cé@’s milk intake per day,

[¥=105]

| Sh Min Max.

Age (year) 30,2 | 3.4 21 42
Height {em) = - © 11580 4.8 | 148 170
¥eight (kg) g . 9.8 | 5.6 38 63
Parity ' ' C1d (0.8 1 3
Days of lactation# - 198 138 21 589

Intake of cow' s milk {wl/day) 151 154 0 500

¥: Davs after dalivery

~ Table 2. The caleium concentration in breast milk, bome metabolites in urine and
bone minerzl density measured by uiirasousd bone densitometry,

“‘“““"“--m*MWWh__nﬁ_*_gffffiEifmefiﬁﬁ@_ﬂ_ <150 (N=47) 1505 (H=58)

) H 3h § 3h i~tast

Breast milk | Calelum (mg/dl) 23.9 | 4.8 R 4.9 4

Urine Caleim /Cre. (mg/0)* 95.8 | 95~189%  186.5 | 46-182% |H.S.
BydroxyproYine/Cre. fmg/g}" | 40.7 |30, 6-61.0%136.3 | 27.8-45.8% |

Bone $08 (m/sec) - 1538 |25 1624 | 23 ¥

Bensity BUA (dB/MHz) SUEEEN 105 7.9 *
STIFFNESS 83.1 118 6.7 1103 #*

#: Calculated converted to logaritha, A inyersely transforned {¥-8D- 4+ 89,
e BCBOOL, #: P<O. G5 : - .
305 Spoed of sound, BUA: lBroadband ultrasound aitenuation, #.3: Hot siznifieant



Table 3 Correlation coelfficients among pairs of calcium concenirations in
breast milk, daily cow' s milk intake, bone mineral density and durinary metabolites.
mw%h\ﬁ&%““ﬁfiffif?ifffi' Breast milk | Urine ) Bone Age
Factor - T Ca MNp/Crek | Ca/Cred | STIFFNESS -|:
Age : 0,207 0:184 -+ 0.102 -0, 159 o
0. 114 0. 208 -0 072 0,077 ¢
bays of lactation - | . -0.149 0, 205 0,175 ~0.282% | .0.2384
- ST -0, 336%% | -0.136 B, 051 =0.168 9. 208
Intake of cow's milk CO0.0392% | -0, 459%% | 0.040 0.302%% | -0, 247
f 0. 018 -0, 394%% | 0,055 0,087 | -0.198
lip/Crek 0,139 S L A R
Urine | - 0181
' Ca/Cref -0. 331% 0. 140 - o -
‘ ' -0,125 0,154
STIFFNESS R R ~0. 091 - -
done 0,135 0,805 0.122 ,
; $0S (m/sec) | 0.196 | -0.187 | -0.152 | 0.BY0%x | -0.320%
Density ] C0.119 0.024 0.184 0.8074#% | ~0.157
BUA (dB/Milz) 0,376%% | 0.028 -0.011 0. 055%% 0.055
0. 161 ~0. 008 ~0. 015 0. 830 %% 0.037

Upper row: 20-143 days of lactation, Lower row: 150 days or more of lactalion
#; Calculated converted to logarithm, #: PC0.05 #+: p<0. 01
$0S: Speed of sound, BUA: Broadband ultrasound attenuation

Table 4  Correlation coefficients between caleium concantration in
breast milk, urinary lp/Cre and bore mineral density in lactating
women with daily cow s milk intake of less than 100al. (H=52)

Breast milk Urine
Pactor Ca ip/Cre #
Breast milk | Ca 1 0, 4314
Bone - STIFENESS 0. 399%% 0. 256
Density S0S{m/sec) |- 0. 357k 0.316%
BUA (dB/Mliz) 0, 381%x 0,162 -
Urine Ca/Cref . ~§. 157 g, 065

¥: Caleulated converted to logarithm, #; P<O, 05, #%: 0. 01
50S: Spoed of sound, BUA: Broadband ulirasound attenuation



Table § - Results of multiple linear r
Dependent variable: Calcium co

egression analysis @ -
ncentration in breast milk

Analyzed subjects .| - . Lactating days ~ |Cow’ s milk intake <100m1/day:
: o 205150, N=47| 150 =, N=58 N=52
Mettod Steps Independent variable| - B8 t B ot B t B t
Direct - Age | 0417 3.06%%| 0,283 1,92- | 0.289  2.37% | 0.398 2. 99%
~ Days of lactation | 0.108 0.73 -|-0.365 -2, 73¥x |-0.311 -2.30% | %
Stepwise 1 Ca/Cref -0.427 -3.18%% - - - - -

9 Cow's milk intake | -0.516 3.55%%| - - . -
Parity(more than 2)* | - -0.302 -2. 044 - 0449 -3, 39%x
ip/Cret - - 0.356 2784 | %

STIPFNESS - - - 0.447 3. Tdsx
Multiple regression coefficint |R=0.53, P=6. 16%% |R=0. 48, P=d. 62%% [R=0. 57, F=1. 59%% |R=0. 60, P=8. 62%%

- ; Excluded at 5% level,
: Calculated converted to logarithm,

I —

: Multiple regression coefficint, $:

% : Not included as independent variable,

B: Standardized regression coefficient,
Dummy variable, ##:p<0.01, #:p<0.05

Table 6  Resulls QT the multiple lihear regressibn analysis @.
Dependent variable: log [llydroxyproline/Creatininel

2 Ca conc, in breast milk
Ca/Cre in .urine¥

ﬁH\%ﬁﬁ\ﬁhhaﬂxahhthfiiiifd subjects All

Method Steps Independent variables B 5.t

Direct hge 0.0044 0.147 1,17
"Days of Lactation -2.33% 1074 -0, 241 -2. 50%

Stepwise 1 Daily caw s milk intake |-3. 15X 1074 ~0. 361 -3. T64%

STIFFNESS- -

Constant 1.461 12. 744
Muitipule regression coefficient R=0. 449, F= 7. 9%%
#: Calculated converted to logarithm % :p<0. 01

B: Regression coefficient; The units used are as in Table 1 and 2,
B Standardized regression coefficient, -: Excluded at 5% level.




Table 7. Comparison of caleiunm conceniration in breast mli& among the four groups divided
by cow's miik mtake and conbination of milk intake and urinary JLP/Cre conceatratmn

Nﬁijﬁf“s\ 20¢¢150 ‘ E

Group daily wilk inlake ¥ ¥ sh [ N M. sb | ¢
Gl lidlnl s 10 1.1 8,5 . i 228 6.5
G2 | 100gl = <400n! 16 72.% 8.8 | 4 BRE° 24 0.6 5.310.46
63 | 100m1>. and WL P/Crex40.8" 15 4.4 4.3 . - {18 218 5.1
G4 | 106m1> and NP/Cre<d0. 8" B 184 5.1 J6.27%% | 18 182 41
a: among all groups, b: between froups G4 and §2,63;  #%: P<O.01; #: P<0.05

#: Geometric mean value of I.P/Cre In vomen with milk jhla\!ge' of less than 100m]/day

Fig .1 Calclum cancentratlon in breast mitk at different stages of lactation.
Fig. 2 Calclum concentration In breast milk and maternal cow's,milk intake.

Fig. 3 Ftefaiianshlp batween urinary hydroxyproling fcreatintne concsazration and
dally cow's mitk !stake

Fig .4 Means of urlnary hydroxyprolinefcreatinine concentration by frequency
of cow's mlik and mllk producis intakse .Figure : M+SD, Value : Number of
subjacts —

Frequancy : (y; 2 times/day s @ 1 tima}day @; 2 or 3 times/week @; 1 time/
weak or none

Flg. 5 Relationship between calclum concentratlon In breast mllk ané urinary
hydroxyproline/creatinine concentration In lactating women with cow's miik Intake
of lass than 100mi/day. -

Flg. 8 Galcquﬁ concehtration In breast milk and bons mineral denslly (STIFFNESS) In
lactating women with cow’s milk intake of less than 100mi/day.
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Table 1 §haraeterisii§s of subjecis. n=86

. : H P Min  Max
Age ({year) , 29.7 5.6 20 38
Stage of pregnancy (wesk) 21.8 10,8 & 40
Weight (kg) 87,2 9.8 395 8%.7
lean Body Mass A5 6.5 2.6 61.1
No. of pregnancies 1.7 0.7 1 4

Table 2 Results of measurements of hone mineral
density and urinary metabolites.
Primipara (=42} Multipara (n=37)

o

ha M SO Min Max | N SO Min Max
STIPFNESS 82,

§ 10.8 61 113 |84.8 8.5 67 103 |N.§

§08 1543 30 14980 1635|1541 18.% 1504 1585 N.S

| BUA 109 6.6 96 132 |110 6.7 98 125 /N.S

i#/Cre  (mg/g) 44.0 172 12.1 90.8 [40.7 16.1 "13.4 6.5 NS

Ca/Cre __ (mg/g) 239 127 4.1 64.8 | 205 1256 4.2 §B.4 NS
Table 3 Correlation cocfficienis of each pair.

Upper row: Primipara (n=47), Lower row: Multipara (n=37)

STIFFHESS| 308 BUA Ip/Cre  [Ca/Cre
veight 0.08 -0, 12 0.39%% | 0.12  |-D, 404
0.21 0.18 0. 21 ~{, 08 -{), 21
L.B M -0, 06 -0. 28 0,24 0,27  |~0,39%
9. 21 .13 0,25 1-0.068 -0.31
Gestation weeks |-D. 44%% |-0. 49%% |-0.19 0.80%% | 0,01
-G, 08 -0, 117 3. 08 g, 22 -0, 02
age -G, 04 .08 -G, 10 -, 14 0. 16
0. 30% g. 24 §.43%% ~0.08 -0, 02
milk intaks -0, 1% -0, 28 0. 06 .03 0. 15
0,14 g. 20 9.02 ~0.11 -, 08
Urinary lIp/Cre  |-0.343% 0. 30 -0, 24
~0, 22 ~(. 20 -0.19
Urinary Ca/Cre -0, 16 0.02  [-0. 35 0,05
-0, 17 -6. 26 -0, 03 ~-0.18

EA g, T8%% B 53%k
0, 5%k 0. 56%% | L.B.M: Lean Body Mass, $%:P<0. 01
508 0. 8454 Ip/Cre: Hydroxyproline/Creatinine
0, §0%# Ca/Cre: Calcium/Creatinine

*%: P<O.01, #: P<0.05



Table 4 Bffects of current and past cow s milk intake on STIFFNESS.

Period Category K M S F
Junior every day 45 86.0 9.8 5 46%
high school =72-3 times/ or none 41 81.1 4.5
Senlor gvery day 33 B8.8 9.4 4.87¢
high school “£2-3 times/y or none | 53 §1.8 9.9
fiefore every day 41 85.¢ 4.7 3.80%
pregnancy <2-3 times/w or none | 45 1.9 8.8
Current every day | 71 837 4.5 0.30
<2-3 times/w or none | 14 82.1 11,0
: ¥:P<G. 05
Table 5 Results of the muitiple linear regression analysis
Pependent variable: STIFFKESS
othod Sfeps Independeni variables B B t
Birect Age g.29% 0.139 1.3
Weight 0,030 0,825 2. 874%
STEPYISE 1 Week of pregnancy -0 8N -0, 431 -3.57%
? Cow' s wilk intake before preg. *{every day) | 6. 28 0,784 2, 2%
Current cov s milk intake * (every day) -
Farity ® - :
{Constant) 3.3 7. G844
Hulliple regression coefficint R=0, 483 F= 4. 90%(d. £:4,73)

STIFFNESS

$#%:p<h, 01, #:p<0.05

3:

Regression coelficeint, The units used are as in Table 1.

B Standardized regression coefficient, $: Damy variable,

® primipera r=-0.441%
O multipaeg =007
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Flg.2 Urinary hydroxyproline/creatinine 7
“concentration in pregnant women.  xx; p <0.01
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b Esho, &
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®1, WRHOHY

i k- 0 :
HBEN v M .50 Min Max| M SD Min  Max
‘ =20 '
G1 5 8.7 38 21 0w
VARG L4s 080 1 3
IEARATAE .7 9.8 . 41 -85
HESeH U HA T 5.8 9.8 41 g5
HE 156.5 4,10 1560 184
§=25 N=0
GI - A PR I I T O B A £ L
e BH .78 0,85 1 4 LIS 6.84 1 3
EERAE (kg) 5.5 7.2 38 71 (50.9 106 38 - B2
BE {en) 157.2 4.6 150 165 |1%6.6 5.7 145 169
Body Mass Index 22.9 L6 176 284 1208 5.1 164 20,7
SRR § (34.6%) 16 {30%) ’
A ABSEIE (al/day) 3230 150 0 600 85 142 0 400
: : bo1s ; .
GU g N U A
: HipE [l B 1.31 048 1 2
FEYRT [ E 517 1.6 41 45
B 156.2 493 150 164 .
N=13
GV iR 3.7 2.8 28 38
B LI 013 1 3
HERoBEEME &S 415 484 30 57

G 1 : BRG] & S o 2 EEEETE . O I (UER ENER 6 4 O 2 E#EE, G Il < ilfRpill,
Higkfie, HHEEG 6 72 A O 3 FREEE . GIV : B, MER 61A. IEER 1 298 © 8 RS

~113~



2. BEENESRS LO%{LR
G1,GHf»0T
Group GT1 N=20 G H=13
[ndax | Mean "SD U Min  Max | Mean 8D Min  Max
A:STIFFNDSS WTiR%M) | 86.9 .18 17 163 1 88.2 5.5 18 98
B: MEEEH | 815 10,1 65 97 | 83.1 1048 5% 47
G mgewA | - ] BL 5 1065 89 104
o Apolblr t= 356 f AECOME rdibe
B/A STIFFNESS 1937 7.45 62,1 1081 | 3.0 875 2.1 1081
63 ® - ' 99,6 8.45 876 115.9
7/ U ] - 93,2 6.57 BT 1061
A: 503 IHREL | 1548 16.8 1528 1583 | 1561 14.5 1533 1572
B: CIBEERCE | 1539 22.9 1502 1572 || 1541 26,0 1502 1572
e E®esy | 1M1 ZL3 0 1809 1878
el AkpoltEr 1= 250 ALCOMR tad.86¢
B/4 S0S (%) 83,4 1.02 97.3 1018 | 994 L20 97.3 101.38
B - 100.0  0.87 98.3 10L5
o/ - Sl 993 0.897 9.8 1010
A: BUA AN 1 110.0 4,97 102 119 j1lo.9 4.8 103 118
B: N 10509 7.3 8% 120 ety 6.7 8 120
G hegiksdA | — . RN £ 175 T L S $ 135
| AlPOME t= Lue AECOMM =210
B/A BUA (2) 96,3 5.15 85,7 106.4 | 968 L8 857 1054
o/R - 985 5.9 §l.6 1087
/4 — 3.1 4.4 89.3 1059
G, GRS WT
% ¥ (8=26) 0 (§=20) Wil HLie
B IBE ERE Hean 8D Win  Max Mean 3B Win  Max t
B:STIVT JBEE (0-200) | 79.8 9.2 85 9 | 7.6 14.1 5 106 -0.61
L Bgkoad | 8.7 9.68 88 104 | 74,84 10.4 B0 102 . —2.06%
/B STIFRNESS (%) 100,874 876 1153 | 946 T.0  79.6 8.1 -3.33%k
G B: S08 [l 1532 244 1498 1576 | 1540 81 1438 1619 | 1.08
RIS Big oA | 158 226 1505  1b8g | 1528 2l ] 1489 1670 0.80
ned | C/B S0 (%) 1008 0.78 98.8 1015 | 89.2 1,21 941 988 | -2.92%
B: BUA HiEEH 105.9 6.6 99 120 | 102.4 1.2 87 121 -1.24
R D 6aA, . |106.8 T2 95 125 1000 86 6 - 127 | 1.8
G/ BUA (%) 1009 5.6 S1,6 1150 | 861 6.1 827 107.4| -1.38
B: STIFF HiEEH: (0-20%) 1M1 i1 58 3
G | B 6 1H 79.5 B3 30 9z REDo MR
Mo cord L T~ L (LIRS U OO s SO e .0
=13 | C/A STIFF (%) 95,4 5.8 B3.% 106.4
C/B STIFF (%) 9.2 106 T30 108.6

¥ BERE~TP.01
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3. BEIECHT SIS L CLERMOBYE

B: HUEERIIEM - C: B ATk 1AM, D

% P<0.05, *%: P<O. 01

BilllE® 1 2 hA fil

4. RHUP/Cro. Ca/Cred M, BIHERE. G IIRZ DL T

A7 o b (%)
SHEEE RELIRI N | M SD + M Dt fll M -sp
B:STIFF | C:STIFF B,C k| C/B: STIFF

3305 & 25 |82.0 12.9[77.9 10.5 |2.98%% 95.7 7.1

GI - B 1 [74.2 T.7|78.4 8.0 |0.60 99.0 5.9
AL 10.78.2 10.8[80.9 8.5 |-1.12 104.1 9.1

. . | Fz.1.81 F=1. 69 . P=4.81%F

Milk Intake 200ml/day< B:STIFF |. C:STIFF C/B: STIFF
B0 A 10 |85.6 13.8|:82.8 11.7 | L1.37 S 97.2 6.6 .
GII Ba 9 |75.7 71.8| 74.6 8.3 | 0.68 98.6 6.4 .
ALl T.[81.3 111) 82,7 8.9 |-0.42 | 102.5 10.6
""""""" F=0.97 .

Milk intake 200ml/day> :

IHEROT N 15 |79.4 12.2| 74.5 8.4 2.68% |[94.6 7.4

GII BEXSAL| 5 |15.4 75.0 -8.5 0.18 ~ | 100.1 7.6
" A:STIFF B:STIPT B/A: STIFF

Parity 1 13 [87.4 6.5 | 82.4 9.7 | 2.80% |94.5 8.0

G I 6 |87.3 8.4-| 80.3 1202 | 2.53% |92.5 7.6

34 | 1 |16.0 - 10 - | - 1995 0.7
"""""""" F=3.46% - | 0.11 | Tow
B:STIFF © C:STIFF C/B: STIFT

GI Parity 1 19 |81.8 11.7] 78.1 9.9 1.76 97.1 1.9
-9 21 [80.6 11.6| 78.9 11.3 1.03 98.2 8.3

_______ 34 | 6 |68.8 66| 720 T.1 | -2.26 |104.7 4.1
T F=3.24% F=1.18 | ] F= 2,18
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{3l mg/g . | N | Mean{mg/g) SD Min Max
pag i) o 20 | 36.61 13.8  12.1 67. 3
HigEd I.P/Cre | 46 | 70.95 3.9 8.5  153.3
61AK |45 | 37.35 1.3 2.4 85.9
1 2hH% 13| 33.72 1.9 4.4 79.1

TERRAII SRR 1 B R -

tlEE Ca/Cre |45 [117.78 .9 1.9 3819.4-
6 1A% o | 45 | 143,47 126.5 21.0  686.8
121A3% |13 | 98.56 6.9  19.3  207.0




#5. ARANNCHMEERE . GI, GV oW

AGE A:Weight B.M.1  Parity B:Milk Intake C:;Milk Intake
I BISTIFF |- 018 . 338 . 298 - 311 . .0%0. 164
| C:STIFF |- 006 . 400 . 441 -, 185 . 545 . 213
A DISTIFF |- 204 - 204 841 - 479 . 248 L2886,
/B STIFF ; .035 - .072 L2060 L2730 o . 354% T .134
D/C:STIFF | . 236 . 728 D74 - 059 . 122 -368
" IVBISTIFF | . 451 370 .308 . 323 172 . 204
- | B:STIP B:808 B:REA CANLSTIF . D/B:STIF  B:liP/Crs
C/R STIFF | — 452 %% ~ 452 %% =205 % . 1.00° LB76 ¥¢ 035
UD/BISTIFR | - 729 %%~ 632 ¥ .~ 584 &% - BT6kF 1,00 . 452
B:lP/Cre - 211 ~ 166 . = 200 . -, D66 ~, 198 1.00.
| c:up/ere | - 021 . 052 - 117 .~ 3&6¥ - 492 878 #k
D:UP/Cre |~ 045 . —. 0585 . - 00%: L1835 -. 193 . DB1
B:CA/Cre | —. 104 - - 085. -, 105 - 045 - 084 . 230
C:CA/Cre | = 800 * - 301 - 151 120 . 204 . 103
D:CA/Cre | ~ 208 -. 190 ~. 173 .053 . 245 - 228 .

B: MiEETR1-20¥ C: BROEDR 638, D: BRYERIH.
C/B: N=46;. D/C, D/B: N=14, STIF: STIRFNESS, IIP/Cre: lydroxyproline/Creatinine,
Ca/Cre; Oalelum/Creatinine, #b: P<O.DI, #: PCO. 05, :

4

EASONRYE L BET 0L E

RS HF Y - 1 W 5D 32
[£%) % { p “3
] @ it 100. 5 - 5.0 1,74
@ 26 91.3 6.9 0. 19>
QgL - @ 27 101.0 - 1.8 4. 10%
iR @ 16 - 95. 7.6 0. 0%
" . ] 1eve | BT 5. 46
& 26 85,5 ‘ 6.8 K. 933
® @ 27 97.8 . 8.2 . .08
@ 15 108. 7 6.9 L0 163
At 43 14 95, 9 E.8 2. 40
@ 28 an. & 7.3 0.1
= - [0} 21 9t 6 B.5 9. 29
IR & 2z 9g8.2 7.8 0. 597
B © I8 98. 3 B.1 D, 20
97 37 @ 5 100, 1 G. 8 (i 66D
s O 38 837 8,1 8. 15
¥FI @& 4 97. 1 5.8 8. 70>
o @ 31 98.7 8.1 4. 0%
& 1z 8. 1 .Y {6, 833
FUE " S 24 38.8 3.6 .07
& 19 9B. 2 7.0 {g, 883
& oy o 28 97.9 8.1 0. 47
@ 15 100.9 - 1.6 €6, 500
b o 6. 98. 5 7.9 0. 01
& 7 161.5 8 2 (6.91)
¥ D b 101. 86 1.6 3. 28
& 25 87.3 7.3 €. 68y
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$ZERY ® 3 | 104.41 | 10,46 | 1.7E
f& @ 4 | 9835 |1 .7.68 |.(0.18)
# oA O 15 | 102,33 TAT b6y |
@ 27 . 96.36 .60 .00 |
BRE: O 5 | 10157 9.05 | 0.80, |
BARE O BT 98,19 .86 | -€0.38)
w e O #2 F 9g:s8 3.00 | :0.0003
‘ ® 1L 9ET2 | ] (0.99)
it O 42 - 98.85 B.OO | -0.12° ]
- @ 1 §5.83 w1 0. T3
S S t4 | 95.86 |' 863 | 0.38
@ 29 | 98.06 .65 | €0.54)
Fa-a- © 11 | 99.57 B.36 | 0.23
KEKH © 32 98, 24 T80 | (0.60)
T E O 21 | 95.43 713 e.e1w
®. | 1| 18130 .64 €6.01)
3 @ i 99.13 9.18 |: 0.06
AWCaW @ . |, 22 | 98.43 .83 | (6.95)
@ 7 97. 97 B30 . .

N=§§K M=F sSD-#HEHE

¥ 1p<0.05

ol sk 3}‘(5'31 R

SObfL, B BHA. BNAYE, GE-5AR (W) 037 (1~5) ML,
4~8=nFTY~D, 9~12=47FY-@, 13~15=2F7T)-D& L1,

®7. BEERMOHE

(GIMR-WT

- Analysis

Analysis @

Hethod

Variable B . Beta t. B Beta. t
Weight:postpartum | Direet 0.088 .076 535 - 061 -.06% - 50
Age Direct 465 202 1,306 041 0pe - 12
Breast-feeding Stepwise 2 - 456 -2,959% | Dxcluded .’
Forpula-faeding - . o129 883 2,75 %
Parity - 5841 342 2.38 %
Cow' s milk intake - 011 298 2.16 %
Constant 84.06 B, BRTHE 89, 848 8. 0%k

Multiple R

0.430%  {d, £=3, 40) -

0.586%% (d. =5, 38)
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1=s.75**':N=znr E N5 (N=26)
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STIFFNESS by lactation during 6 months,
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Fig.4 Milk and milk products intake
and change rate in STIFFNESS during
lactation : . E
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Fig.5 HP/Cre in'urine and change rate in
.- .STIFFNESS during lactation
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