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Table 1 Characteristics of pregnant and non-pregnant (control) groups.

L Pregnant n=45 Controls n=35
Characteristic P
Mean SD Mean SD
Age 8.8 3.7 27.2 5.4 0.184
Weight (kg)? 53.7 8.7 52.1 8.0 0.315
BMI¥ 21.7 3.6 21.2 3.1 0.087
Height (cm) 157.2 4.5 158.9 5.3 0.084
Cow’s milk intake DY (m//day) 2928 149 178 100 0.068
Cow’s milk intake @ (ml/day) 277 171 190 105 0.006
Parity 1.70 0.93 1.44 1.10 0.404
Weight gain during pregnancy (kg) 9.9 3.4 —
Max. weight during pregnancy (kg) 63.6 8.3 —
Gestation (week) 39.0 1.3 —
Baby’s birth weight (g) 3124 430 —
birth height (cm) 49.5 2.2 —

n: Number of subjects
A at pre-pregnancy in pregnant group.

: (D : at the first survey (early pregnancy in pregnant group)
@ : at the second survey (late pregnancy in pregnant group; six months after the first survey in controls)
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Table 2 Bone mineral density (Stiffness) and its change rate during pregnancy as compared with controls, and among
parity in pregnant group.

Stiffness (D Stiffness @)» . Change rate® (%)
Group paired t .
n M SD M SD M SD min max
Pregnant 45 83.2 11.0 79.5 10.4 p=0.001 —4.26 6.0 —19.6 11.0
Controls 35 84.8 13.9 84.9 13.8 p=0.921 0.34 6.0 —12.6 10.2
F—test P=0.547 P=0.040 P=0.001
Pregnant Parity 1 23 84.7 12.4 80.2 115 —512 5.3
2 14 83.0 10.9 79.4 11.0 —4.20 6.9
3-5 8 82.4 8.4 81.6 7.1 —0.65 5.6
F—test P=0.842 P=0.892 P=0.191

®: In pregnant group, Stiffness (D : at 8-20 weeks of gestation; Stiffness (@ : at within 2 weeks postpartum; in control
group, measured twice (D, @) with a six-month interval,
b); (Stiffness (2)— Stiffness (D) /Stiffness O

Table 3 Correlation coefficients among Stiffness @),
Stiffness @), its change rate and perinatal factors in
pregnant group. (n=45)

Table 4 Partial correlation coefficients (r) between
baby’s birth weight (BWT), height (BHT) and
bone mineral density (Stiffness) controlling for
maternal perinatal factors.

Perinatal factor Stiffness Stiffness  Change
o @V rate® Stiffness DY Stiffness @Y
Stiffness — 8750 —.2592 BWT BHT BWT BHT
Stiffness @) . — 936 Controlling variable r r r r
Age 055 060 037 Weight at pre—pregnancy  0.277 0.298 0.377 0.342
Weight at pre-pregnancy  .188 214 .040 Height 0.273 0.312 0.379 0.361
Height 205 198 —.001 Weight gain durlng preg- o300 0,321 0.373 0.343
BMI at pre—preg. .101 .098 —.014 M 7 it duri
. . . ax weig] uring preg-
;\;:;i};tnc gain during 067 — 028 — 153 nancy 0.264 0.284 0.340 0.304
M y bt durd Gestation period 0.269 0.307 0.388 0.360
preguancy 8211 178 —.064 Order of birth 0.316 0.335 0.406 0.401
Max BMI 193 099 — 053 Cow’s milk intake D 0.308 0.320 0.406 0.375
Gestation period 206 185 — 037 Cow’s milk intake @? 0.306 0.323 0.390 0.374
Cow’s milk intake D9 .136 159 041 @): Refer to Table 1, ¥: Refer to Table 2
Cow’s milk intake @®  .018 —.048 —.146 r>0.35: P<0.01, r>0.26: £<0.05
Baby’s birth weight .3129 4119193
birth height .3349 .3819 .066
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a); Refer to Table 1, ®: Refer to Table 2
1-6: V: P=0.000, 2: P=0.036, ¥: P=0.015,
1 P=0,002, 9: P=0.012, ©: P=0.004
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Fig. 1 Bone mineral density at postpartum and the
baby’s birth weight.

| r=0.411, P<0.01, n=45
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Table 5 Concentrations of bone metabolic markers
measured at (1) 8-20 weeks, (2) 26-30 weeks of
gestation and (3) at postpartum in pregnant group,
and those values in controls.

a7 HARAEE

Time n Mean SD P*
Blood BALP (1) 21 21.2 134 0.000
(IU/L) (2) 30 46.4 150 0.050
(3) 42 56.9 246 0.930
Cotrols 13 56.3 16.8
OST (1% 21 1.77 1.10 0.001
(ng/mi) 22 30  0.99 0.80 0.000
3) 42 3.47  2.72 0.976
Cotrols 13 3.51  1.64
Urine Hp/Cre €] 39 31.6 13.3  0.000
(mg/g) (2) 34 442 158  0.000
(8) 45 55.8 21.2  0.000

Cotrols 35 16.6 6.2

*: F—test, compared with controls
BALP: Bone alkaline phosphatase, OST: Osteocaline,
Hp/Cre: Hydroxyproline/Creatinine
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Fig. 2 Bone mineral density at postpartum and the
baby’s birth height.

- r=0.381, p<0.01, n=45
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Table 6 Correlation coefficients between bone meta-
bolic markers and bone meneral densities and its
change rate.

N Stiffness  Stiffness  Change
Marker Time® n @b) @b) rated
BALP (1) 21 —.150 .005 .195
(2) 30 —.112 —.246 — 4209
(3) 42 —.3430 —.240 121
OST (1) 21 —.174 ~.120 .038
(20 30 —an 122 —.036
(3) 42 —.264 —.084 -  —.006
H.P/ (1) 39 —.092 — 064 —.003
Cre (2) 34 —.062 —.264  —.4069
(3) 45 .048 —.148 —.4529

a); Refer to Table 5, »: Refer to Table 2
BALP: Bone alkaline phosphatase, OST: Osteocalcine,
Hp/Cre: Hydroxyproline/Creatinine
49, 0; p=0.012, ¥: P=0.019,
9: P=0.014, 9: P=0.001
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Fig. 3 Urinary hydroxyproline/Creatinine at postpar-
tum and changes in bone mineral density (Stiffness).
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CHANGE IN MATERNAL BONE MINERAL DENSITY DURING
PREGNANCY AND RELATIONSHIP BETWEEN THE DENSITY AND
FOETUS GROWTH-A PROSPECTIVE STUDY

Kyoko YONEYAMA*, Junko IKEDA%¥
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Ultrasound bone densitometry

In order to study change in maternal bone mineral density during pregnancy and its relation-
ships with bone metabolism and maternal perinatal factors including foetus growth, bone mineral density
and bone metabolic markers were measured in 45 pregnant women aged 2635 years.

Specifically, bone mineral density was measured twice, first at 820 weeks of gestation and se-
condly within two weeks postpartum by ultrasonic bone densitometry, while bone metabolic markers were
assessed at 820 and 26-30 weeks of gestation and at one week postpartum. Bone mineral density and
metabolic markers were also examined in 35 non—pregnant controls, twice with a six-month interval.

The results of the measurements and subsequent examinations based thereon were as follows:

1. Stiffness as an index of bone density decreased significantly during pregnancy (mean:
—4.39%), with wide variation among individuals (—209%~+11%). Stiffness in controls did not show
any significant change within the 6 months.

2. During pregnancy, bone alkaline phosphatase and osteocalcin levels were significantly lower
while urinary hydroxyproline levels (FH.P/Cre) were significantly higher than in controls. Significant
negative correlations were found between change rate in stiffness and HP/Cre measured at second
trimester and postpartum. These results indicate that bone formation is reduced while bone resorption is
increased during pregnancy, and that stiffness index reflects the extent of bone resorption.

3. Pre—pregnancy BMI and weight gain during pregnancy could not be linked with change in
bone mineral density.

4. The women with greater bone density demonstrated a greater extent of loss postpartum.

5. Postpartum bone mineral density showed a significant, positive correlation with baby birth
weight and height.

Higher preservation of maternal bone mass is important not only for the mother’s health but also
for the baby’s. Ultrasonic bone densitometry was found to be useful for measuring bone mineral density be-

cause it could detect small changes during pregnancy reflecting bone metabolism.
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