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A Study of Soy Isoflavone Supplementation Effect on Bone Mineral Density and
Bone Metabolism Markers in Female College Students with Low Bone Mass

Baek, Soo Kyung® - Sung, Chung-Ja
Department of Food and Nutrition, SookMyung Women's University, Seoul 140-742, Korea

ABSTRACT

To investigate the effects of isoflavone supplementation on both bone mineral density and hormone variation in
premenopausal women who had decreased bone mass, the 24 subjects were divided into two groups: one was the
underweight group, consisting of 13 subjects, and the other was the normal weight group consisting of 11 subjects. For
each group, we investigated the effects of isoflavone supplementation of 90 mg/day on both bone mineral density and
hormone variation during 3 menstrual cycles. Anthropometric measurements, dietary recall, and analyses of blood and
urine were assessed from baseline to post-treatment. The results were as follows: The average age of the underweight
group was 21.8 years old and that of the normal weight group was 23.2 years old. The comparative results for the two
groups at baseline were as follows: Onset of menarche, menstrual cycle, and menstrual length were not significantly
different between the groups. Serum protein, total, HDL-, LDL-cholesterol, triglyceride, Ca, P, Mg, Cu, and Zn level
were not significantly different between the groups. Serum estradiol, SHBG, LH, and FSH level were also not
significantly different between the groups. Lumbar spine BMD by T scores of the underweight group was significantly
lower than that of the normal weight group. Serum osteocalcin, urinary DPD, and urinary pH were not significantly
different between the groups. The comparative results for the two groups at post-treatment were as follows: From
baseline to post-treatment, the intake of energy, nutrients and isoflavone in food did not significantly change in either
group. Serum protein, total cholesterol, HDL-, LDL-cholesterol, and triglyceride levels did not significantly change in
either group. Serum Ca, Cu, and Zn levels were significantly lower in both groups and serum Mg level significantly
decreased only in the underweight group. Serum estradiol levels were significantly lower in both groups, but serum
SHBG, LH, and FSH levels did not significantly change in either group. Lumbar spine BMD by T score of the
underweight group significantly increased to 15%, but that of the normal weight group did not significantly change.
Serum osteocalcin of the underweight group significantly increased to 28%, while that of the normal weight group
significantly increased to 40%. Urinary DPD of the normal weight group significantly increased to 12%. The results
show that the BMD of the underweight group was lower than that of the normal weight group. Therefore, the
underweight group had a disadvantage in obtaining maximum bone mineral density. The results also show that isofla-
vone supplementation during 3 menstrual cycles was effective in increasing the bone mineral density of the lumbar
spine and affected bone metabolism markers in premenopausal underweight women. Therefore, it can be concluded
that sufficient intake of isoflavone could be helpful in preventing decreases in bone mass among premenopausal women,
especially underweight women. (Korean J Nutrition 36(2) : 154 ~166, 2003)
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n=11)2% ¥7F3 th& (Gibson, 1990), Al Hel Ag]
Z 71X 717 (80~100Y) F<t o] ZEHE 90 mg (©]
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AZ ko A% (m) 2 AT Ve g AMEEsich
A=k g2k (LBM, lean body mass), AW &=t (body
fat%) ¥ & % & (TBW, total body water)& ]
¥l 247] (bio—electrical impedance analyzer, TBF—
105 TANITA, Japan) & AMg-3stel S8 e, A%9
AZE 71F o Al el dPolEE &
g olg3to] $3I% 1 ol 71 2& WHR (waist hip
ratio) & AP & AF5EY7] (Fully automatic
blood pressure monitor, BP—750A, NISSE], Japan) &
ARSI £57) @9 237] 4 S8t
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A AR, &7, B9, ANMANR So Age BEAE

Fajo] ZAkSHIh
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Fe 71SHES STk JARHANYE 2410 AnE
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Aided Nutritional analysis program for professionals,
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soj 9oy diEe) o] diFAES] 100089 1015

2 BolQl7] WEel® diFAE F9 o)aEeH Fyke
A=t

4) 24 N 2 Y
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341
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£2 PACKARDAIS] COBRA 7 —counterE ©]43}o]
F33% ey e AH A #42 MEDGENIX h—-OST
IRMA kit (BioSource Europe S.A., Belgium)2 7 -
counterg ©]g-3t S35t

5) At BN

AELY 2RE g Alw 4714 F35KT 20T
o WERusle] F4ef A3tk Deoxypyridinoline®
A& competitive enzyme immnunoassay. 2.2 Pyrili-
nks—D kit. (Metra Biosystem, USA) & AR5l #4331
F 24 F AdolEld FAE BASAY (nmol/mmol
Cr).

6) 23T &3

AT IES SUE L o)A ZeE Fo] A7 F
o 5 ¥ 28 4 385tk FUs £¥& DEXA
(Dual Energy X—ray Absorptiometry, ESLIPSE, Nor-
land) & ol83le] oF (lumbar spine, L2 — L4) 9} W5
7% (femoral neck) F F9& 33k U 54
& ol 2& Un 348 AIE F 37k

3. WA

’é*“’ﬂ"‘] ol BE A= HEy TFHEAE T+
391, AAFAF b2 JAFTE, FAAFTY o1&
FE 5o A - Fo| AAAE, U FHYEH, X
4 9 A BHFA, A B4R 59 B
SAS (Statistical Analysis System) program<
o] BAHEA (ANOVA, 3—way Analysis of Variance),
Duncan’ s multiple range test® #2418 7R8It 4
T2 FEol s AARAFE Aol xP—test9} Stu-
dent t—testZ F49& HA3IIT

LR g Nty

1. SHAY
olAZENE Fo] AP FAZ F T wi T
A i el F3% AAFE, AT AAA
ZA Table 13 Zth F AFS AASTo] 21.84
oo ARAZTL 232412 F T FFQ 2ol
Atk
ol2FelE Fo] A AAZTY FYAFTELY vl
A oy 2k g AFS AAFTELS 48.34 ke,



sgp™” DBP™

WHR'™

TBW”

8)

LBM
23.38 £ 4.19 7643 £ 419 63.60 + 3.48 0.74 + 003 109.92 + 13.33™ 69.25 + 10.70®

Hip Body Fat
7) Normal weight - 3 cycle later

4) Underweight - 3 cycle later
10) Waist Hip Ratio

Waist
66.31 £ 394 91.00 = 2.61® 2555+ 272 7445+ 272 6180226 073 +005 106.18 + 11.47® 61.64 += 6.76°

Table 1. Anthropometric measurements in groups from basefine to posttreatment
BMI

20.79 + 0.61% 67.18 + 3.37 92,64 + 1.83® 26,08 + 297 73.92 + 2.97 5396+ 2,17 073 +0.04 10891 = 6.20® 65.18 + 7.05°
19.85 + 1.28%67.44 + 2.30 93.09 + 3.13° 2505 + 2.44 7495+ 2.44 5471 +1.78 073 £003 101,00+ 11.30° 61.33 + 7.18°

6) Normal weight - 2 cycle Iater

9) Total Body Water
12) Diastolic Blood Pressure

3) Underweight - 2 cycle later

Weight
49.41 + 415 18,81 + 1.51 6497 + 3.62 89.65 + 2.81% 24.45 + 460 7555+ 4.60 55.15+3.36 072003 101.91 + 10.97° 64.55 + 11.63°

49.21 + 4.03%° 18.62 = 1.57° 6486+ 2.16 87.89 * 4.43°

52.10 + 3.04%° 19. + 1.34®

52.40 = 3.47°

Height

U-0(n=13)" 163.20 = 4.40 48.34 + 320" 18,15 + 0.97° 67.94 £ 4.40 91.96 + 3.76® 2477 £ 500 7523 £ 5.00 5492 +3.65 074 £003 11538+ 9.15° 73.31 = 7.03°

1) Means with different letters (a.b,c.d) within a column are sigificantly different from each other at @ = 0.05 as determined by Duncan’s multiple-range test (a>b>c¢>d),

N-O (n=11)% 161.67 = 420 54.35 + 2.77°

5) Normal weight - 0 cycle
11) Systolic Blood Pressure

2) Underweight - 0 cycle
8) Lean Body Mass

U2 (h=13)*
U-3 (n=13)*
N-2 (n=11°
N-3 (h=11)"
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ARAZFL 54.35 kgl 2 §AQ xto)7} vrebd T
(p <0.001), AAHBAS BMD) =3 AAETL 18.15
kg/m®, AAAFEE 20.79 kg/m’E FZ<Q o)z} b
Bttt (p <0.001). FPoled, Fd A%, 3eled 4
g -odyo]Egu)E (WHR), AAdg, Axg 2 &
2%, FF7189, o8 AAFEY AT
ZHll F94 Q) Aol qlSlth

olaZetE Fol M ForE T F HA AT
Al AR AeF7]e AAFTH AT AAASA]
£ vlud A= oS 2ok dEEEs AT
AMe YA A7} gey AAFTAINE T F
T A8 AeFrledle #dd Wt gllev Al A
AEF7le) T ARt 5%9 fA AT vehgtt
(p < 0.05). dPFolEde AAFTo) AYAST TR T
F F AR AeFT)e £o9 F3 FH foFez Uk
th (p < 0.0D). AHAFTL Fo] HYE Fo F A WA
A BRF717HA] FeHA At Gy AAFEE F
F F A APFTlde $249 W) oy 9
% A A Be)Fo)e] 87.89 cmE Fof A9 91.96 cm
B} 5%2 522 7A7F et (p € 0.05). £%7)
S ATl Fo Ax 5o F A A AT
17 o)Al Wt gn AANFTE 5o T A W
A A2F710l 109.92 mmHg® 5] 2] 115.38 mmHg
Hoy 5%2] 2391 747t YeRT (p < 0.05). o)¢7]
UL AAFToAA T F A A glF7)edl 69.25
mmHg® o] A2} 73.31 mmHgRt} 12%2) #24%)
a7t YERT (p<0.05).

Az, ANAZAE, sE-JFolEdulE (WHR) 2 A
29-g, AR, AeE-ge Fo ARE 59 3 4 H
A BF7V17HA AAFT, FAZTTAN FAHA |3t
£ YERtA) sttt

2. WYY A dEF e

olAFEHE o A, Fo § F WA AFris Al WA
A BTl 4ZF ZARE AAFT, B3AFTY €73
32 Table 28} 2tk 2HAHE AAFTEH 4T
Tol 25 B 12942 F 71 F3 o7t QR
o} A7) A #HA SARZ (critical body weight) !
48.7 kgl £25t i &GSl WElE doA €70 Al
23 PAd7] Ao AR AT Adel HA
AX = gk (minimal level of body fatness)©| A2
17%°) E23jof d70] Al Zgrhs R ug} 2739
Alzto] A ARG YRS BHo] e ZoF Qzbdd),
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Table 2. Characteristics of menstruation in groups from baseline
to posttreatment

Onset of Mensfrual Duration of
menarche cycle length  menstrual fiow
(age) (day) (day)

UO (=137 1285%1.14 3023 +4.2] 6.12 + 1,39
U2 (n=13)® 2083+393 608+ 1.38
U-3 (n=13)" 29.58 + 4,03 592 £1.20
N-O(h=1D% 1291 +£151 3060350 586+ 1.19
N-2 (n=11)° 32.50 + 4.38 590 + 2,29
N-3(n=11)" 2058 £ 403 565+ 153
Significance N.S." N.S. N.S.

1) Not significant = 0.05 as determined by 3-way analysis of
varnance.

2) Underweight - 0 cycle

4) Underweight - 3 cycle later
6) Normal weight - 2 cycle later

3) Underweight - 2 cycle later
4) Normal weight - 0 cycle
7) Normal weight - 3 cycle later

AAFA 7} SV wet 2739 SIS wa) T
Hol AKE719] 34 o) FAHEH ARFEY AS @
AAF Ego] zola AlE7|9 AFAlL%o] XAty
dA Ak B AT AAFY IUe)t ANAEE
o H)sleo] fojA oz YUgtoy 2A3AH glojai: x}o)
£ HolA 4tk #EAHQ €3FNE YL 9
ARFTE 69.2%93, FIANZFTE 65.4%3 F 79
Fo3 Apole Qo ERF7E= ARMFTo) 30.29,
AeAFTol 30.69% F T F93 zol= Y
FA71EE AAFEL 6,19, AFAFTL 5990tk
olaZeh Fol F Al v AF7] B¢ AFIIE A
AFTH AEAZTTNN FFHQ W) giden], €4
e F oA F2Eel ME) yehA] @gith 2 4
TARE} FAFHA] Martini 5% 2] @FoXNE F W] A
257152t 38 mg/day ] ol4ZeHR S TP w €7
F7lee A #shb dQckn B usiit). W, Lu
VL FHEN o)AZEE 73 mg/day S 17197 43
& 20tk Y EelM E€EF717F 359 AR AFHE &
7} Itk Basldw, Cassidy 9} Bingham'© 9] Q-
ANNE 1187 QEIF (50 g) FE|E o] AZeE 25
mg/day¥] FoIFE o 973577} 5Y AE QRAEHE &
7} vk B sk '

ANE AAFTT 46.2%, BIAZFT 53.8%7}F viion
F I {FAFA Aol ATk Massey 9} Whiting™”
T 7BIS AT 33 F 3A7 B4 Lo R0 7y n}
Mg, HEE, ¥4 (C)Y wido)] FuE7] W) 24
9] AH ol AR ngo g HFH3= oM BETE
& FAE A3 BAdo) gl Aeole dEe a3} 9
= 7 02 Atk QA FES dteg & dFE

2 Vel 71 A3l 3 ZETdEd dze Row
A= e §3] AAFT T 2 AHBS AR 60%
ko 2 AH3T Y= Ao Yeht FE A=z 9
& Zad¥9 BAA0) 3 2o Algdr

YAEE AANFT 69.2%, B FAST 36.4%°] vpo
o F F {9A2) 2ol= ¢ll). Laitinen®} Valim-
akis® & €3go] TEY IS gPAAE XA
3}313, Eisman 5°% 3o} ¢389] HdH= k)
AFTL STk Yu 579 AFoNE ¢389) AH=
SUEE FEU SI9th Fdol tiE S5 AAFTol
A 7.7%% FAE I $9P}t Mazess$t Barden®”
€] 20~39419] AR A& Ytog F ATINE &
QAL HIFAR R 252 FUETL fYH o Yot
2 35tk 4R Bu¥e e FAREC] BlFAAET
AFo] wobx A7 AT s on o] AE
ZA dAbel F3EA A4S 7)1%)7) EolgnE &
0 2 A7 AAFEL YR} AYAEER
o faFog W) g AAFTY FA7 UL
Al g xR ws Fo) aslkelzt Az} Kim
09 ATNNE FA Agse] ALdoly AELH
g Fo] ¥]FA Ao £33 Ao ZAE YL

3. 9L R AEPE 4N
1) Y2 Y33 b

ATWIAEY 1Y HF 92 432 2 929 949
Aol gt AFH)&-L Table 37 2} o]4aZele =
AH AAFLY AT TR vl A= o g
a9 AHeEe A3 nud o AAFE 52.6%, 3
BAFTT 70.8%°101, NERAZE AHBE AAFEo
190.82 mg, AAAIEZTo| 281.45 mgO g z}7} ANET
o] AYAFTTEY FF 08 W (p < 0.05), ZF A
FFE AAFTFol 1883.93 mg, FAHAIFTo] 2387.45
mgl E AMFTo] FFAFTEY FodFow it
(0 <0.05). 3 AHAFE F T EF AL 71%199)
w2 AF FES 20

olaZERE Fol AW FANF T F AR YaF7s}
A AR )T AANFEH ST Hi FYA
AHRE 9% HAF%S TF6I 2E ggro] B
g AES BT olaTEEY HAHFL 7 FolA] Fof A
FE £ 3 A 1R AT $-9FQ @t 9
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Table 3. Mean daily energy and nutrient intakes in groups at baseline

U-0 (n=13)" % of RDAs” N-O (n=11)" % of RDAs
Energy (kcal) 1640.56 + 371.85 82.03 + 1859 1911.08 = 203.07 96.55 + 10.15
Protein (g) 7447 + 5825 135.40 + 105.91 8653 + 56.72 157.32 £ 103.13

Animal 28.81 = 10.85 - 3352+ 1039 -

Plant 4567 = 57.00 - 563.01 + 58.63 -

Fat (@) 47.86 £ 15.66 - 5515+ 14.11 -

Animal 20.65 = 6.67 - 2011 + .02 -

Plant 2721+ 1026 - 3504 £ 1235 -
Carbohydrate (g) 240.12 + 43.39 - 284.33 £+ 28.89 -
Crude fiber (g) 479 = 1.33 - 541+ 087 -

Ash 1659 = 3.67 - 18.09 = 3.74 -
Calcium (mg) 368.11 = 99.67 5250 £ 14.24 495,76 + 144.71 70.82 + 20.67*"

Animal 177.30 £ 79.20 - 21431 £ 148.80 -

Plant 190.82 + 48.04 - 28145+ 99,14" -
Phosphorus (mg) 835.77 £ 22413 119.40 £+ 32.02 996.44 + 176.59 14235 £ 2523
Iron (mg) 1120+ 7.68 7001 £ 4801 11.20 = 4.64 7002 = 29.00

Animal 292+ 121 - 3.04 = 0.90 -

Plant 845+ 6.85 - 8.43 = 4.21 -
Sodium (mg) 3551.80 + 997.38 - 4283.47 = 927.83 -
Potassium (mg) 1888.93 + 480.59 - 2387.45 = 524.03" -
Magnesium (mg) 21620 £ 44.21 - 236.61 £ 43.48 -
Cupper (mg) 292+ 139 - 271 = 1.67 -

Zinc (mg) 686+ 2465 68.63 = 26.45 6.79 1.68 67.93 + 16.84
Vitamin A (R.E.) 638.23 + 244.49 91.18 = 3493 618.95 = 214.67 88.42 + 30.65
Retinol (# Q) 128.40 £ 111.18 - 109.80 £ 69.52 -
B-Carotene (1 g) 2769.40 * 907.38 - 2873.57 = 1321.99 -
Vitamin B, (mg) 1.13 = 031 112.63 = 30.75 113 = 0.28 11282 + 27.93
Vitamin B, (mg) 134+ 1.57 111.63 = 131.47 0.98 = 0.22 81.34 = 18.67
Niacin (mg) 13.00+ 329 99.99 £ 2528 14.03 = 3.42 107.95 £ 26.28
Vitamin C (mg) 9455 £ 45.14 126.49 + 64.30 108.69 + 61.22 156628 = 87.46
Cholesterol (mg) 189.68 = 81.21 - 230.06 + 4232 -
Isoflavones (mg) 1691 £  9.51 - 11.33 £ 7.24 -
Ca/Protein (mg/g) 594 196 - 668 257 -
Ca/Phosphorus 045+ 0.09 - 050 = 013 -

1) Underweight - 0 cycle
3) Normal weight - 0 cycle

o} A%y gz 22 aquu;g
38 ZYAHE S MIBL

el frd Al Apolrt glgiet, 3 5
d, HlERL A, B, B, Yoo, o]aZehe

dle, 78, ok

2) % of Recommended Dietary Allowances for Korean (7th ed.)
4) Pearson’s correlation coefficient, * : Significance at p <0.05

]Hh,} 5 ﬂx]\:ﬂ- =33

2 AAsd FYAFL

92T,

2% vk

59 HAZE T T A o)} gl Sa)
ANFEY D4 ATe) R 27 2ULS} ooz
e R Aol irka Az dr,

2) NS M3 1Y
olxZehE Fo A

ARE FolAZ F F wiA AT

A WA g AT AEES) A5
AAFE 7 Tl R ASE wolH) alghe. o)z

ZeR o] A ZAMWARIS O] AE T A Sk Ans
Table 48 #t} SEFY A AAFTo) 23741 g,
AT Tol 109.73 g0 7 AAFT] FAF TR}
og};g_gi u}_g_ M_:Hal-_o_ HC"“:} (p < 0.05). /K-‘_;;:,]-s'}- K=

FHole diF2 A%, FFEEE A o]
el 24 ool 9 F 4+ A AN A9
Feakal W pHE 74kt o E3) 3uns) 3o
L}EM AAFLANY FEFY B HAE oI5
& Thiel B $AH JBE F Ao AR
a9 AETY AHEE T el #9389 z)o)

fe et 1o Y 52 i b o
n°0

ﬂﬁqm“’ °rl°J>:‘“’

52
o
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Table 4. Dietary intakes categorized by food groups at baseline 4, NN

U0 (n=13)? N-O (n=11)%
Potatoes 2720 2447 5099 = 41.9] 1) 2HY
Cereals 27700 = 8231 32759 + 7526 o) AZElE Fol Ay FANZ F F WA AF7)9
Fruits 9077 £ 10720 11826 £12552 A WA AEFr)e] B AAFE, AIAFTY Y
Eggs 2701 2325 2441+ 934 AL Table 59} Zt} o)AZelE 2ol A AXZTI}
Sugars 13.16 = 9.98 19.26 = 30.40 AN ZEF7) v|la A= o gk gxw %E‘E
Soy foods 2283+ 2647 3276+ 2309 ARNETZO] 472 g/dlo.2. ANANETS) 447 g/dur}
Mushrooms 097+ 154 086 199 o} %2]310] ;'(}0]—@- waith i < 0.05) B3 gugse
Fishes 3917+ 2287 6440+ 3685 v = ERTAD S LU ]
Mikanditsproducts 10691 + 7229 8736+ 9667 & SUXEIE, HDL-ZULHE, LDL-ZA2HE, T
Oils 672+ 261 089+ 652 /HDL—Z#2EE ¥]g, LDL-/HDL-Zd2HE v)§,
Meats 60.77 = 28.85 50.98 + 33.54 ZAAAL] 5= T oA FEQ] 2olE HolR @
Beverages 237.41 £ 127.77 106.73 = 81.17 sitl, Kim '8 AAgA4rt S7EsE 5 A=) 2 %
Processed foods 35864+ Q.65 276+ 633 ZYAEE, VLDL-ZYAHES o] =941, HDL-
Seasoning 2353+ 1110 2884+ 1075 . =
Seeds 179+ 332 158+ 298 Ei]%:ﬁ]% ﬁ%k‘: ]”“}j"' i’l‘i . = oq:'%“:i A }3
Vegetables 10733+ 8151 20863+ dos 80l HERF AAFTO) ARATLES T A, F 2
Seaweeds 151+ 177 299+ 333  GIXEHEC] T W P B
Others 230+ 7.37 000+ 000 olaZeRE 5o My FoiAd F F ¥iA AF7)8)
Totat 1194.40 = 408.41  1228.29 + 167.46 A s AelFEriEe €3 i I U AHE,
D it Bl 00D Wi 0 e S0 HDL-, LDL-Zel2H%, & FeILHS/HDL- o150
Duncan’s multiple-range test (a>b>c>d). £ d)-&, LDL~/HDL-ZdAHZE B, FARAY 55

2) Underweight - 0 cycle

3) Normal weight - 0 cycle

t F T 27 FAA ©3E BolA] fgitt ol

Table 5. Serum parameters in groups from baseline to postireatment

U0(h=13 U2(m=13 U3(M=13 NOGM=1D N2GO=1D N3(=1D)
Protein (g/dD 740+ 030 762+ 039 731+ 033 724+ 026 737+ 035 708+ 058
Albumin (g/dD 472+ 016™ 482+ 032° 464+ 035° 447+ 018 463+ 028° 447+ 021°
Cholesterol (mg/dl) 15492 £20.85 170.00 + 2390 166.46 + 27.10 161.91 £ 2120 16518 + 21.44 15490 + 23.39
HDL-Cholesterol (mg/dl) 49.46 + 962 5392+ 848 5300+ 7.39 5156+ 650 5264+ 474 5050+ 867
LDL-Cholesferol (mg/dl)  92.58 = 1628  101.22 £ 19.64 9977 + 2495 9567 + 1664 9802 + 2036 B7.36 = 1953
T°,'§:.c’, HDL-cholesterol 3164 044 318+ 041 316+ 040 315+ 032 316% 044 310= 038
LDrzﬁ/:DL'Cho'eSTer"' 192+ 039 190+ 037 190+ 041 187+ 030 188+ 040 175+ 037
Triglyceride (mg/dl) 6438+ 12167 74.31 £ 1690° 68.46 £ 16.71° 7345 £ 23.37° 72.64 £ 19.10° 85.20 + 32.36°
Ca (mg/dl) 925+ 027°" 927+ 024° 897 023° 919+ 024° 927+ 023 888+ 0.19°
P (mg/dD) 339+ 036® 330% 091® 278+ 057° 371+ 045° 337+ 057 306+ 1.06®
Mg (mg/d) 200+ 012° 205+ 016 183+ 014 200+ 018 200+ 106 191+ 0.16%
Cu (mg/dD 083+ 008° 079+ 019® 068+ 011° 089+ 011° 081+ 0.11® 080+ 026°
Zn (mg/dh 095+ 022 100+ 017° 078+ 009° 098+ 028 089+ 019° 079+ 0.11°
Estradiol (pg/mb) - lufeal 148.75 « 63.60™ 126.97 + 48.77% 138.22 + 51.15° 167.68 + 31.48° 149.03 + 73.14% 113.63 + 60.19%
SHBG (NM/L) -whole 8593 4024 6525+ 27.45 77163217 6079 + 3484 5807 2992 6358 + 41.68
LH GU/L) - luteal 636+ 527 454+ 385 518+ 353 687+ 351 798+ 494 603+ 496
FSH (IU/L) ~luteal 407+ 375 422+ 234 538+ 270 390+ 222 485+ 277 449+ 2212

1) Means with different letters (g,b,c.d) within a column are significantly different from each other at « = 0.056 as determined by
Duncan’s muttiple-range test (a>b>c>d).

2) Not significant « = 0.05 as determined by 3-way analysis of variance.
3) Underweight - 0 cycle 4) Underweight - 2 cycle later

6) Normal weight - 0 cycle 7) Normal weight - 2 cycle later

5) Underweight - 3 cycle later
8) Normal weight - 3 cycle Iater



ZHE Fo A7 5ol T8 Fo) AL BF A4}
Aol F3ict & A7 2o} FAVHAl Samman 47
ATelME HZA ANelA vl Mo AF7)EQL o) AT
2 86 mg/day 9] Fole ¥ Zel2E|E, LDL- 24|
2 7 It Ak WE, Merz—Demlow 59
FIENLUEDFTE AW 9734 4L Por o A
TAME Al Rl Q)T ol AZeHE 128.8 mg/day
= 5o W2 oA FHAA] FF k= ggdout
LDL-Z#2HE2] i} F-/HDL-ZH2HE v g,
LDL—/ HDL—-Z#XHE Hl&o] adhs AFE Bt
Wong 579 ATNE ANZALEEESE, nTYA
HEESS Ad @A FvA 43AFY 2092 <
HAE FofshiA o] F diFduS 759 JE FoIPE v
AA 27t LDL-Ze28 g2 749 LDL~/HDL-
FH2HE vlgo] #ashs F¥%E BA Potter 5
o AT e FELGNAL OFE AP 9 & 2
d2ElE, LDL-ZeAHES 2avt QIla, Hstzale]
A T AAEC] 2255 ¥ £ ZU2H3Y )
AT, T HF9 83 F Ze2HE LDL-2
GIHES S S JHBAE BSlon ™ 199 2
A2EE Fae A3 A 2% 729 ATgo] = R
2 BIFPH” £ A7Ade EF XA olAE
2R Fol 37} U] o4& AL olaZeE 5P
9 Ao B oAt FoY Aho] BE A WMo &
57| WEoz AlEEd,

8% 2w, QL vkl 78, otde] gL ojaZe
259 A F 5 BT A3 Saiglen £ #3
2 A 27t AN olAaZEE Fof A FojA)
2L & 5 A Ae)Fe Al A gl AAF T
BIAZTEE] Y 714 E3%] g nlw Ade o
o Ak 8% e Fo9717 (p < 0.00D) 9] T H9
Y FFog Fo] ART FojA F A WA P2)F7)
o F & BEF 5% %Al Zavt vepdch. 9% v}
2EE AAFTZAAT T ARt FoiA )z 4] A
ARF710] 10%9) F23Q0 a7t AU (p < 0.05).
83 olde AAFLOl B ¥ F AR 7o)t A
A AF710] 20%2) FAAQQA Zart Uebga, A4
ATLL Fo ARt Tzt 3 Al Wis] a5l
20%2] e13]] Fart Z4zF vkt (p < 0.05). o4
FERE Fo] B¢ 8% 77149 Zavt dojd AL ol
TR Folol 8 2379 TV AR 548 Az
AT B T FF W} Yot A0 = AlgHh

M 1o o

BEEESGE 360Q) : 154~166, 2003 / 161

2) 322 94

olaETE Fo W AANFTH FIAFTTE] A of
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Table 6. BMD and bone metabolism markers in groups from baseline to postireatment

BMD-S BMD-F BMD-F BMD-F Osteocalcin DPD
(g/emd (T-score) (nM/mM Cr)

BMD-S

BMD-S

Urinary-pH

(g/em® (ng/mi)

(Z-score)

(Z-Score)

(T-score)

6.04 £222% 577 £ 0.60

—2.64 £ 147° 0.83 = 0.09" -1.61 +1.78 -152 +1.77 0.66 £ 043 72331

—267 +1.47"

U-0 (n = 13)?

6.05 + 1.76% 6.08 £ 0.56

8.39 + 3,58

)

U2 (n=13)%

—221+152 0.85 + 0.09° -1.49 £ 1.08 -1.41 +£1.07 0.79 £ 0.10 9.26 + 4.33 652 = 1.81% 6.08 +0.73

—2.24 £ 152

U-3 (n=13)"

-146 £ 1.47° 090 + 0.09® -1.26 +1.05 -1.12 £1.03 0.80 £ 0.07 6.37 +3.78 585+ 1.14* 6.05 = 0.61

-132+1.81°

N-O (n=11)®

590 +1.02° 6.36 + 0.64

7.43 + 435

N-2 (n=11)*

-1.23 +1.29° 0.92 £ 0.09° -1.18 £ 1.01 -1.05+ 094 0.79 + 0.06 8.95 278 6.71 £1.82° 6.35+0.74

-1.27 £1.29°

N-3(n=11)7"

0.05 as determined by Duncan’s multiple-range test (a>b>c>d).

4) Underweight - 3 cycle later

7) Normal weight - 3 cycle later

3) Underweight - 2 cycle later
6) Normal weight - 2 cycle later

5) Normai weight - 0 cycie
8) This data is not measured

1) Means with different letters (a.b.c.d) within a column are sigificantly different from each other at «
2) Underweight - 0 cycle
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