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Effects of serum calcium and several factors of bone metabolism on

the bone stiffness of healthy female college students

Nobuko Hagiwara", Tatsuki Inoue!, Eiko Kitamura” and Hideo Koishi
D Department of Health Science & Physical Education, Notre Dame Women's College,

2 Osaka University of Economics and Law

Ultrasound bone densitometry of os calcis was performed on a sample of three-hundred and
eighty~four healthy female students. From the results, they were separated into two groups from the ori-
ginal samples: Group 1 (62 subjects) having over the mean stiffness value 1SD+ and Group 2 (57
subjects) under the mean stiffness value 1SD—.

Next, we studied the following aspects of the two groups: 1) bone mineral density of the lumber verteb-
rae (Lz-Ls) by dual energy X-ray absorptiometry method, 2) serum calcium and alkaliphosphatase
(ALP), 3) physical characteristics (height, weight, lean body mass; LBM, %Fat), 4) calcium intake from
the milk and the milk products per day.

Results were as follows: Positive correlations existed between height and the serum ALP (r =0.350, p
< 0.05), and the serum calcium and the ALP (r =0.353, p <0.05) in the Group 1. Moreover, in the
group of mean stiffness value 2SD+, there was also a positive correlation between the serum calcium and
the ALP (r =0.697, p <0.05). Each physical characteristic had a positive correlation to stiffness, and
weight and LBM showed especially high correlation efficients.

The above mentioned results may lead the following conclusions; ‘Taller subjects show a higher rate of
bone metabolism as do those with higher levels of serum calcium. However, fhis is only the case with stu-
dents whose bones are well developed. Heavier subjects have a higher degree of stiffness and this in-

creases with physical development.

EZE DR 2FISRIT-ETH L BHBENOM K, SEHSICB 2 EEREO—D


labo
長方形

labo
長方形


(MEEFRERMR H135% 1996]

YhoTwD, THET, BHBEOEENAHEICHT 2% ORED D), EFECEHE, i
THICBF A busr rRED Z L, BERIEBITERETFIHHIATETWEY, $72, &
FE T o TFHE VD TH DS, AR RIET 2 EEMOBREOHE, BAIITONE LI 1% 5
-9 b, TELTAERE L O REER T AL E MR, BEEEHENEEEC L A EREONE
E,OMHRIVE Y LAV R EEEE R &L OGN &2V

A, B VS Y AL T A T A AT 7 5 — B OBRMET 2 BB E R, BAOE
BET DEREI DV THRE L7

HRELVHE

18~ 21 DR 72 20 T K384 A I RIS, BEWEETWENELSE (A-1000, Lunar #HE) % Hu,
HEE CTEWME (A7F4 v 732R) BWEL. SDAF 4 v 7% AH mean +1.5SD Lk &, mean
—1.5SD AT o#F, BLUOFHEBOFLESZTOT, REDEON/IZ528 ERIC, HesHR % B 7
DEXA it (dual energy X-ray absorptiometry, XR-26, Norland #84) 12k 0, 2 ~E 4 JEHTEE
BEAE L7 KRIZ, AT 4 v 7 FAA mean +1SD LA ED#E (624) &, mean —1SD LLFDE (574)
PRI, 1) MEIVY T ALNVEBR#v— =L LTTAH )T+ AT 75—+ (ALP) Ol
E, 2) BHRNEYELTHE - KE - RIBAE (lean body mass ; LBM) + KHEH5= (percentage
body fat ; %Fat) O, 3) 4 - WS (F—X - 3a3-70 ) O1ABOEIRKRE L, Bwib
LEICL D& RER, 1 BOAEMDP SOOI Ny 2ENETEM, D LT L.

MEIEM A BEREB LU Z0MoOEIHMEE, -V Frar¥a— 5 HOfEY 7 b (Stat
View 1) 124 > THTF o720

= *

Fig. 113, 4T L7384 DAT 4 v 7HFADL A+ Z T A THY, BAMIZI26, H/AMEIZSST,
354 (mean £ SD) 1488.5+12.2Cdh » 72, T 72, mean +1SD UL EA%16.1%, mean —1SD LA F7%14.8%,
502, +2SDLALIX13% (3.4%), —2SD LATIE5%4 (1.3%) Rohi, BEELRAT 4 v 71X AD
BRI Fig. 2SR L72AY, WEOMICIE, AELEME GHEMRE r =0.628, p<0.001) #H &N/,
RKIZ, AF 4 v 7HRAD mean +1SD LD Z )V —F L, —ISDUTOZNV— 7T, FHANTOEEE
BWEXITo72L A, MFEANVI T AL ALP I, WEMICEEZEIRONLE D o725, BERIFEEI,
TRTCIHEENR NS (K p <0.05 fK&E - LBM - %Fat; p <0.001), [F#kIZ, mean +2SD
PEE—2SD T O 7 b — 7 OB BEEMETIE, M VYA, ALP, BECIHIEM ARSI,
o745, 4KE - LBM » %Fat T, $XTICHEEESR SN (p <0.001),

Fig. 3%, 254 v 73 A0FNFN, mean +1SD L EE —ISDUTO IV -7 TOHEEL ALP O
BIfRERL7-bDTHL, BIHED I NV—TTld, MEMIZAEZIEMRE (r=0.350, p<0.05) »HE5
7% (Fig. 3A), BEOZ IV —7Cid, WHEMICIE, HAELHEBERONE» -7 (Fig. 3B), Fig.
44F, MFEHINVT T L ALP OBFEZRLTWA, mean +1SD DL ED 7 )V — 7 (Fig. 4A) &, mean


labo
長方形


Frequency (no.)

18
16
14
12
10

o N £ & @

(MEEFRERMR H135% 1996]

28D -1SD Mean <+1SD +2SD

5 1
1 sl g,
50 60 70 80 0 100 110 120 130

Stiffness (%)

Fig.1 Histogram of the bone stiffness distribution in three-hundred and eighty-four

female college students
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Fig. 2 The correlation between bone mineral density (BMD) and stiffness
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Fig.3 The relationship between height and serum
alkaliphosphatase. (A): in Group 1, which is over
the mean stiffness value 1SD+, and (B): in Group
2, which is under the mean stiffness value 1SD—.
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Fig.4 The correlation between serum calcium and
alkaliphosphatase. (A): in Group 1, which is over
the mean stiffness value 1SD+, and (B): in which is
over the mean stiffness value 2SD+.
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Fig.5 The correlation between four physical-characteristics (height, weight, lean body
mass; LBM, percentage body fat; %Fat) and stiffness in combining with these two groups,
the over the mean stiffness value 1SD+ and under the mean stiffness value 1SD—.
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