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Influencing Factors on the Bone Status of Rural Menopausal Women

Choi, Eun Jin - Lee, Hyun Ok
Department of Foods and Nutrition, Chung Ang University, Seoul, Korea

ABSTRACT

The purpose of this study was to investigate nutrient intake and bone status in rural
postmenopausal women in Korea. Ten postmenopausal women in An-Sung area participated in
this study and they were divided into two groups: women in group I had been
postmenopausal for 4 years or less and those in group IT had been postmenopausal for 5 years
or more before the present study began. Their environmental factors and dietary intakes were
surveyed through the personal interviews. Serum levels of calcium, phosphorus, parathyroid
hormone(PTH), estradiol and urinary Ca, P, creatinine, hydroxyproline levels were measured
from December 4 to December 27 in 1993.

The results of this study are summarized as follows :

Average ages of group [ and 1 were 54.8 and 57.2 years. Average menopausal ages of
group I and II were 50.8 and 47.3 years. The nutrient intakes of subjects were higher than
recommended dietary allowances(RDA) except calorie, protein, calcium, and vitamin A. The
nutrient status did not show any significant difference between group | and 1.

Serum levels of Ca, P, PTH, estradiol and urinary P, creatinine excretion did not show any
significant difference between group 1 and 11, and all levels were in normal range. Urinary Ca
excretion(p < 0.05) and hydroxyproline excretion(p < 0.01) were significantly lower in group
I than in group 1.

Urinary Ca/creatinine(Ca/cr) and hydroxyproline /creatinine(Hpr/cr) ratios were significantly
higher in group [l than in group [ (p <0.01). And Hpr/cr levels of group I were in normal
range, but most of subjects in group IT were higher than'0.017 indicating sign of osteoporosis.

Correlations between parameters showed that serum PTH and urinary Ca, Ca/cr levels were
positive related (p < 0.01), and the years of the after menopausal year and urinary Hpr/cr was
also positive related (p < 0.05).

The present results suggests that it is difficult to protect postmenopausal women's bone
destruction having Korean usual diets. Therefore, to prevent osteoporosis with aging, minimizing
the hormonal changes in postmenopausal women is needed as well as Ca supplementation and
proper exercise before menopause begins. (Korean J Nutrition 29(9) : 1013~1020, 1996)
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Ao HlAEE= hydroxyproline® 7|4 (bone
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Table 1. Characteristics of the subjects in each group

Group | Group 1
Age(years) 548+1.4" 57.2+1.4
Height(cn) 153.8+1.7 155.2+1.1
Weight(kg) 54.8+4.3 57.0+2.6
BMI(kg/m?) 233422 23.7+0.9
Parturition(times) 4.5+0.9 4.240.6
Abortion(times) 1.3+0.5 0.5+0.3
Menarche(years) 19.0+1.2 17.54+0.9
Menopause(years) 50.8t£1.4 47.3£2.2
1) Mean+S.E
Group [ : postmenopausal for 4years or less

Group 1 : postmenopausal for S5years or more
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Table 2. Mean daily nutrient intakes of the subjects

Group | Group 1
Intakes % of RDA Intakes % of RDA

Energy(kcal) 1785.7 +127.1" 89.0 16423 + 107 82.0
Carbohydrate(g) 2978 £ 1541 - 2909 + 100 -
Protein(g) 624 + 57 96.0 521 = 4.2 80.0
Lipid(g) 381 + 82 - 298 = 69 -
Ca(mg) 681.38x 50.7 97.0 686.33+ 80.8 98.0
P(mg) 855.67 £ 954 - 878.69 +104.3 -
Fe(mg) 1833+ 1.2 153.0 1703+ 07 142.0
Vit. A(RE) 617.3 + 293 88.0 6403 £ 415 91.0
Vit. Bi(mg) 123+ 00 123.0 120+ 0.0 120.0
Vit. B,{mg) 144+ 0.0 120.0 147+ 01 122.0
Niacin(mg) 1860+ 0.7 143.0 1773+ 04 136.0
Vit. C(mg) 68.75+ 45 125.0 770 £ 6.9 140.0
1) Mean+S.E
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1) &&W GOT, GPT, BUN, creatinine

FAPERLY] 71N EE dotir] sk GOT
(glutamic oxalacetic transaminase), GPT{(glutam-
ic pyruvic transaminase) FE3 A7 S E Lo}
57| 98 BUN(blood urea nitrogen), creatinine 4
& ZARRE A= Table 33 2t}

ZAM AR B#F GOT, GPT 452 A4HH®
GOT(0-40 unit/ ! ), GPT(0-40 unit/ ! )} v} w3}
o, T BTG e 179 115 ¥
3l £ 0 [:£9] GOT, GPT 50l ¢ %<& A
35 ¢=

ZAHA3ALe] Wi BUN, creatinine 452 49
PBUN(10-18mg/d!), creatinine(0.6-1.2mg/dl)3} H]x
B o 7 2T AN A

a¥BR AR )5 Al s A
Zdoleka AT

2) €& 2%, 2l PTH, estradiol

ZFA A RLe] 3] ZHg, <1, PTH, estradiol 25

B 2 FES AT dd ZE(8.8~10.
. U2.5~4.5ng/dl) & vlaal] B o F o

Table 3. Serum GOT, GPT, BUN, Creatinine, Ca, P,
PTH, Estradiol

Group | Group 1
GOT(U/L) 31.8 +4.2 253 +£59
GPT(U/L) 22.3 £59 17.8 £2.5
BUN(mg/dl) 16.3 £0.6 158 £1.1
Creatinine(mg/dl) 09 +0.0 0.8 +0.1
Ca(mg/dl) 9.28+0.2 9.42£0.1
P(mg/dl) 3.43+£01 3.08x0.2
PTH(ng/d!) 0.12+0.0 0.31£0.0
Estradiol(pg/dl) 7.25+49 4.85+2.2

25 AL Sl AR ehgr), e ey
A% 5% 9.3~10.0ng/dl 2 JER} B
A9 vlet A4S YERIAT
ZANNALe] Bt PTH 52 120 0.12ng/dl, 1
0] 0.31ng/dl 2 veht 1 o] T2 ul8] & Ao
2 Yoy T F BF AAHA®(0~0.88ng/dl)
o 99t} Bess®59 AfolME #H72 3 5 o)
9] PTH #%°] 0.33ng/di2 Veh} B dA3ase |
T3 AR $E 8 et

B estradiol - | o] 7.25pg/dl o], 1w%0]
4.85pg/di e} T F 5 H77) ol F Ao A
FHN(0~4dpg/dD)ol 9Tk ZE, QI %
72 0@ et ol 2 AjUzte) AR A
(biological age)®® ©] th27] wl&el Aoz Aztg)
A0 AtelME wmdr] A9 A estradiol ¥
o] 18 Tpg/dl 2 JER} B A7 Asput) ¥ & 3FE
vehelet, ce 319 Aol E Aol et es-
tradiol 0] ¥AA EA e} £ AT Anet 22
748 JeRIT



Table 4. Urinary Ca, P, Creatinine, Hydroxyproline
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Subjects Urinary Ca(mg/day)  Urinary P(ng/day) Creatinine (mg/day)  Hydroxyproline(umol/day)
Group 1 875+ 9.5 542.5+57.1 987.5+214.2 920113
Group 1 293.3+759 620.0£97.1 956.7+121.7 27931469
t-value 2.69* N.S N.S 3.87**

* : Significantly different by t-test(p < 0.05)
** : Significantly different by t-test(p < 0.01)
N.S : Not significant
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ZAF RS AW Zg, 2, creatinine, hy-
droxyproline 5-%& 2A13F A= Table 49} 2t}
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Table 5. Urinary Ca/cr, Hpr/cr ratio

Subjects Urinary Ca/cr Urinary Hpr/cr
Group | 0.10£0.0 0.009+0.0
Group I 0.29+0.0 0.025+0.0
t-value 4.02** 4.08**

** . Significantly different by t-test(p < 0.01)

ALY A¥F Ca/er T5& F o EF AN
HEP(0.06~0.45)01 Atk zefv, Dol 1ol
Blste] 93 (p <0.01) 28 =9t} 53] da dA)
T8 2ANALe] BE 2WMF Ca/er F50] 0492
vrebt AE 9 Tl A%ATh BessEPS dFolAe=
H7 & 5dusked #7 F Sdoldwte]l AWF Ca/
cr W)€l 77} 0.43, 0.372 YER & A7 Azt
T 25 52 A%e vehidet. Nording®e] 5]
M H7% F a2 AWF Ca/er vl &0] 0.26 22 YE
U E AT A% ool HEiME B3, 17 EE v
Eiaialbel=d
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el Amot 1ol vlshe] Agk Ao g Vet

4. a4

= Ca/cr, Hpr/cr 8]€119|

=l
AbRLabA|
BMI, galgl4 9243564 -249) 9 295
Ca/cr, Hpr/cr Bl &2 ABAAE AN Ay dut
73 AW Ca/er, Hpr/er H]&70)= 929 4

w3 7«117} vehtA] stk & BMI, dAlsls, 9749
o Z2 2UE2 & A Al a2

Feke v A g Aoz el
5. HUdA M2k "FH 25, 2, PTH, es-
tradiol&E, ~HE Ztg QlujMzF Ca/cr,
Hpr/crej&nte| AlztatA|
1) G MF[2kn A 2, 2 PTH, es-

tradiol
doka AF % AU #E, 9, PTH, estradiol
Y] 4 BAE AR A3 Table 63 2}

Table 6. Correlation of dietary intake and serum Ca, P,
PTH, estradiol (AEAE D

Ca/cr Hpr/cr H|gnte| ot zatA|
g4u PTH. estradiol®} 2¥% Ztg wiAdsk Ca/
cr, Hpr/er &3] AaaAE A A3tE Table
72} 2}

Table 7. Correlation of serum hormones and urinary Ca,
Ca/cr, Hpr/er (AR 4= 1)

Urinary Ca Urinary Ca/cr Urinary  Hpr/cr

Ca P PTH Estradiol
Energy 003" 044™ -034™ o021
Carbohydrate 011™  0.44™  —037™ om1™
Protein 0.08™ 043" -028%  0.06"
Lipid -0.05™ 033" -0.27™ 027V
Ca 0.13% 009  -007% 040"
P -017%  0.29™° 0.25™  0.18™
Fe 0.22™  0.49%  -025™  0.05°
Vit. A -0.08™  0.06™ 000" 037"
Vit. B, 0.15% 041V —0.26™ 011"
Vit. B, -0.14"  0.09™ -0.10"° 049"
Niacin 029" 057" -0.19™° -0.35"°
Vit. C 0.0 027 -0.33™  083*

*: P <0.05

N.S : Not significant

Table 63 7o 9444 4 o
Elql C9} estradiolZtell §-214<1(p <0.
ARBAE JERD RS A st fro 4 43 BAvE
viERLER] gkt

2) g M0 AHE ZhE of ofjMal

Ca/cr, Hpr/cr HIE

goka A H NS 24, < wiAd Ca/er, Hpr/
cril &3] AABAE =
AE g 9 wjAdE Ca/er, Hpr/aml&tolE #-9

PTH 0.76** 0.82%+* 0.01™°
Estradiol ~ —0.24™* -0.27™° - 0.53"*
* P <0.01

;P < 0.001

N.S : Not significant

Table 73 7Zo] E4U PTH T3 *w‘% Zhg
A& (p <0.01), Ca/er H1&(p <0.001) 2= F420
% (IE)Bl FABA} Jebgtt. @AW estradiol FF
2% 24 vk Ca/er, Hpr/er 7HlE #2014

iﬂLH PTH —5317]' %7152, PTH TH] =7t
'% zEA "ot 2 AT 2

Ca/cr Hl&3} H-9J41¢ A

} vehd e 9745 24

TH HEE FVHHE] Wi

"Oo

w7} S7E) xﬂlH
2 A7

7. Hd 2o 7|2t HHUY E2E £F &
Zt& di ™2k, Ca/er, Hpr/er B2t 4
Al
H7 T /7 AHY S 2E F2 A0 dg )
A%, Ca/er, Hpr/cr ¥ % = 4
= Table 82 ).
Table 82} #Zo] #7 & 713ko] ZoJF 5 50F

0.
3
=

Table 8. Correlation of postmenopausal years and
serum hormones, Urinary Ca, Ca/cr, Hpr/cr

(MBAH 2 1)
. Urinary Urinary Urinary
PTH Estradiol Ca Calcr Hpr/er
Postmenopausal o sgns g 60% 0.04%° 0.30%°  0.65%
years
*:p <0.05

N.S : Not significant
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% Heloll sttt

5) 24 AHE LH:/M}T‘:— AMZ Ca/creatinine(Ca/
cr), hydroxyproline/creatinine(Hpr/cr) %2 T,
Izt oA aels vepfe] 1o &WF
Ca/cr, Hpr/erel ¥ 45 YeERISItHp <0.01).
23] Hpr/er 9 A% |72 A #dl gdlov 1
9] e Ry AR ErEElztal &
85 0,017 ool %3] 9= R o2 ekt
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92 Azt dehA estew, e A%
do AE  2WEF de 9, creatlmne, hy-

droxyproline S ZHE F-2/&Ql AadA 7t Ueh
2 ket

7) PTH 50] =& 5% 4T Z+ ik
0.0D), 2H= Ca/er F5(p <0.0De]
sk, w7 9| 717k0| Aol FE AWF Hpr/er H
$o] foF o7 =9htHp <0.05).

olate] At Az} dwk AR ARG B FA
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27 Jeol oAl Gge 7AE o' ek
ol AL PAFS AR FHFATE TRl Aol
A3ehs A0747] Bl sidete AAAA} S
walz <3 T4 HIE e oHes BFH
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