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In the available literature there are various data about changes in calcium-phosphorus and bone metabolism during pregnancy.
The aim of the research — to study the state of bone-mineral metabolism in underweight pregnant women.

Materials and methods. The research included 41 pregnant women with body weight deficiency at the beginning of pregnancy
and 37 of them before labor, and also 35 pregnant women with normal body weight. The content of total calcium, nonorganic
phosphorus, parathyroid hormone, osteocalcin, vitamin D total (25(0OH)D) were defined in blood serum. The study of bone tissue
mineral density was held with the use of ultrasound densitometry.

Results. It has been found the statistically considerable decreasing of total calcium content in the underweight pregnant women
pregnant in comparison with women who have normal body weight at the beginning of pregnancy — 2.25 (2.21; 2.32) against
2.34 (2.36; 2.41) mmol/l, P=0.001 and before labor — 2.20 (2.07; 2.30) against 2.27 (2.23; 2.35) mmol/l, P=0.003), phosphorus
(1.18 (1.12; 1.24) against 1.21 (1.17; 1.29) mmol/l, P=0.024 and 1.16 (1.08; 1.21) against 1.20 (1.14; 1.25) mmol/l, P=0.027),
parathyroid hormone (19.4 (14.9; 28.9) against 34.5 (30.8; 38.6) pg/ml, P<0.001 and 14.8 (13.5; 24.4) against 30.5 (18.1; 34.3)
pg/ml, P<0.001), osteocalcin (13.8 (9.3; 18.2) against 21.2 (15.4; 23.8) ng/ml, P<0.001 and 12.3 (8.8; 16.9) against 18.3 (15.2;
20.3) ng/ml, P<0.001), vitamin D (27.1 (24.1; 30.0) against 29.9 (27.8; 33.3) ng/ml, P=0.004 and 23.8 (20.5; 27.8) against 28.0
(25.8; 29.9) ng/ml, P<0.001). At the beginning of pregnancy 36.6 % women with body weight deficiency and 5.7 % women with
normal body weight (P=0.003) had signs of osteopenic syndrome, before labor their amount increased up to 51.4 and 11.4 %
(P<0.001) respectively.

Conclusions. The gestation in underweight women develops with affection of bone and mineral metabolism, as evidenced by
the statistically considerable decrease of calcium-phosphorus indexes and bone tissue markers and the existence of osteopenic
syndrome signs. Aggravation of these changes takes place before delivery.

CTaH KicTKOBO-MiHepaAbHOro MeTaboai3my y BariTHUX XiHOK i3 AediuuTom macH Tina

A. . WenectoBa

Y BOCTYNHIN HayKOBIl NiTepaTypi € HEOAHO3HAYHI AaHi NPo 3MiHK KanbLit-pochopHOro 06MiHy Ta KicTkoBOro Metabonismy
NPOTArOM BariTHOCTI.

MeTa po60TH — BUBHMTM CTaH KICTKOBO-MiHEpanbHOro MeTaboniaMy B XIHOK i3 AedilluToM Macu Tina nig yac BariTHOCTi.

Matepianu Ta meToam. Y JocnimkeHHs Bknounnu 41 BaritHy 3 AedilmMTom Macy Tina Ha noyatky BariTHocTi Ta 37 i3 HuX
HanepenoaHi Nomoris, a TakoX 35 BariTHUX i3 HOPMarbHOK Macoto Tina. Y CMpOBATLi KPOBi BU3HA4any BMICT 3arasibHOro Kasb-
Lito, HeopraHi4yHoro chocchopy, napaTropmMoHa, ocTeokanbLmHy, BiTamiHy D 3aransHoro (25(0OH)D). docnigxeHHs MiHepanbHoT
LUiNbHOCTI KICTKOBOT TKAHWHMW 30INCHUNW 3 BUKOPUCTaHHSM YNbTPa3ByKOBOI AEHCUTOMETPI.

PesynbraTtu. Y BariTHuX i3 AediuMToM Macy Tina nopiBHAHO 3 KiHKamm 3 HOPMaribHOK Macoto Tina BCTAHOBUMM CTaTUCTUYHO
3HauyLLEe 3HKEHHS BMICTY 3aranbHoro kasnbLito (Ha noyatky BaritHocTi — 2,25 (2,21; 2,32) npotv 2,34 (2,26; 2,41) Mmonb/n,
P=0,001 i HanepenoaHi nonoris — 2,20 (2,07; 2,30) npotn 2,27 (2,23; 2,35) mmons/n, P=0,003), hocdopy (1,18 (1,12;
1,24) npotn 1,21 (1,17; 1,29) mmons/n, P=0,024 ta 1,16 (1,08; 1,21) npotn 1,20 (1,14; 1,25) mmons/n, P=0,027), na-
patropmoHa (19,4 (14,9; 28,9) npotun 34,5 (30,8; 38,6) nr/mn, P<0,001 i 14,8 (13,5; 24,4) npotn 30,5 (18,1; 34,3) nr/imn,
P<0,001), ocreokanbuuny (13,8 (9,3; 18,2) npotun 21,2 (15,4; 23,8) vr/mn, P<0,001 i 12.3 (8,8; 16,9) npotn 18,3 (15,2;
20,3) Hr/mn, P<0,001), Bitaminy D (27,1 (24,1; 30,0) npotn 29,9 (27,8; 33,3) Hr/mn, P=0,004 i 23,8 (20,5; 27,8) npotn 28,0
(25,8; 29,9) Hr/mn, P<0,001). Ha noyatky BariTHOCTi 03HaKu OCTEOMNeHIYHOro cuHapomy manu 36,6 % xiHok i3 gediumtom
macu Tina Ta 5,7 % — 3 HopmanbHot mMacoto Tina (P=0,003), HanepenoaHi Nonorie ixHs KinbkicTb 36inbwunack go 51,4
Ta 11,4 % (P<0,001) BignosiagHo.

BurCHOBKM. Y XiHOK i3 fedhili'ToM Macy Tina po3BUTOK BariTHOCTI BiiOyBaeTbCS Ha T/ MOPYLLEHHS! KICTKOBO-MiHEparibHOrO 0BMiHY,
MPO LU0 CBiAYUTbL CTATUCTUYHO 3HAYYLLIE 3HVKEHHS MOKA3HUKIB KarbLiii-hocdopHOro 0OMiHy Ta MapkepiB KICTKOBOI TKaHUHY, a
TaKoX HasiBHICTb 03HAK OCTEOMEHIYHOrO CcMHAPOMY. HanepenoaHi nonoris BiaOyBaeTLCA NOCUNEHHS LIMX 3MiH.

CocToAHME KOCTHO-MUHEPAAbHOrO MeTaboAn3ma y 6epeMeHHbIX XXEHLLHUH
¢ pAeduUUTOM Macchl Tena
A. 1. WenectoBa

B pocTtynHom Hay4HOM nuTepaType UMETC HEOAHO3HAYHbIE AaHHbIe 06 M3MeHeHUsAX KanbLmii-ocopHOro obMeHa 1 KocT-
HOro meTabonumama B Te4eHne 6epeMeHHOCTU.

Llenb paboTbl — M3y4nTb COCTOSIHME KOCTHO-MUHEParbHOr0 MeTabonmama y KeHLWWH ¢ AeuUmUToM Macchl Tena BO Bpemst
6epeMeHHOCTH.
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Matepuansl u metoabl. B viccnegosanme Bowwna 41 6epemerHas ¢ AedrunTom Macchl Tena B Havane 6epemeHHocT 1 37 3anopoxckuit

13 HUX HaKaHyHe POZIOB, a Takoke 35 6epeMeHHbIX C HOPMAITbHOI MaCCol Tena. B CbIBOPOTKe KPOBM ONPEENSNN ConepKaHe — MEAUUMHCKMi
o6LLero KanbLus, HeopraHieckoro doceopa, napaTropMoHa, ocTeokanbLinHa, Butamuta D obulero (25(0H)D). Viccnenosanue :‘yf;a"“; ;(21%137)' B
MUHeparnbHON NMOTHOCTM KOCTHOM TkaHW MPOBOAMIOCH C UCMOMNb30BaHWEM YNBTPA3BYKOBOWN JEHCUTOMETPUN. C. 492-496

Pesynkrathbl. Y 6epeMeHHbIX ¢ AehULMTOM MaCChl Tena o CPaBHEHMIO C KEHLLMHAMI C HOPMaribHOM Maccoii Tena ycTaHoBINEHO
CTaTUCTUYECKN 3HAUNMOE CHUXEHWE copepxaHns obLuero kanbLms (B Havane 6epemeHHocTn — 2,25 (2,21; 2,32) npotvs 2,34
(2,26; 2,41) mmonb/n, P=0,001 n HakaHyHe pogos — 2,20 (2,07; 2,30) npotus 2,27 (2,23; 2,35) mmons/n, P=0,003), doccopa
(1,18 (1,12; 1,24) npotus 1,21 (1,17; 1,29) mmone/n, P=0,024 1 1,16 (1,08; 1,21) npotve 1,20 (1,14; 1,25) mmonb/n, P=0,027),
napatropmoHa (19,4 (14,9; 28,9) npotus 34,5 (30,8; 38,6) nr/mn, P<0,001 n 14,8 (13,5; 24,4) npotvs 30,5 (18,1; 34,3) nr/mn,
P<0,001), octeokansumHa (13,8 (9,3; 18,2) npotve 21,2 (15,4; 23,8) Hr/mn, P<0,001 n 12.3 (8,8; 16,9) npotue 18,3 (15,2;
20,3) Hr/mn, P<0,001), Butamuna D (27,1 (24,1; 30,0) npotue 29,9 (27,8; 33,3) nr/mn, P=0,004 n 23,8 (20,5; 27,8) npotvs
28,0 (25,8; 29,9) Hr/mn, P<0,001). B Havane 6epeMeHHOCTY NPU3HaKN OCTEOMNEHNYECKOro CHAPOMa UMeni 36,6 % XeHLmH
¢ aecuumutom maccel Tena u 5,7 —% ¢ HopmanbHoi Maccoi Tena (P=0,003), HakaHyHe poAOB UX KOMMYECTBO YBENNUMIOCH
00 51,41 11,4% (P<0,001) cooTBeTCTBEHHO.

BbiBoAbl. Y eHLWH ¢ AedrLMTOM Macchl Tena passutue 6epeMeHHOCTH NPOUCXOAUT Ha (hoHe HapyLUEHWsST KOCTHO-MUHE-
paribHoOro 06MeHa, 0 YEM CBULAETENbCTBYET CTATUCTUYECKM 3HAYMMOE CHUXKEHME NokasaTerneit kanbLmi-gpocdopHoro obMeHa
1 MapKEPOB KOCTHOM TKaHU, a TaKKe Harnu4ue Npu3HakoB OCTEONEHNYECKOrO CUHAPOMA. HakaHyHe pofoB NpoMCXoauT ycyry6-

NEHWE JaHHbIX U3MEHEHW.

In the available literature there are various data about the
changes in calcium-phosphorus metabolism and bone me-
tabolism during pregnancy. Some authors note the decrease
of total calcium level in blood serum with increase in the term
of pregnancy [1,2]. There are different points of view about
ionized fraction of calcium during pregnancy: its decrease,
no changes or gradual increase during pregnancy [1-4]. The
researches have [5,6] revealed the increase in blood serum
calcitriol concentration during pregnancy and insignificant
changes of parathyroid hormone level (PTH). There are
different data that the decrease of mineral density of bone
tissue is diagnosed in 27 % of examined women. Due to the
fact that among the causes of bone tissue metabolism affec-
tion progress in pregnant women the body weight deficiency
plays the significant role as the result of alimentary factor, in
particular insufficient consumption of protein, calcium, vita-
min D with food [7,8], it is actual to conduct the researches
that have the aim to study bone and mineral metabolism in
underweight pregnant women.

Aim
To study the state of bone-mineral metabolism in underweight
pregnant women.

Materials and methods

The research included 41 pregnant women with body weight
deficiency (BWD) at the beginning of pregnancy (8-10
weeks). Due to spontaneous abortions and premature de-
livery the repeated laboratory tests before delivery (36-38
weeks) were held for 37 women. Also 35 pregnant women
with normal body weight (NBW) were examined.

The body weight deficiency was defined according to
WHO recommendations (1997) on body weight index.

To find out the total calcium in blood serum the following
methods were used: the colorimetric method, nonorganic
phosphor — spectrophotometric, parathyroid hormone (PTH),
osteocalcin and vitamin D (25(0OH)D) total —immunochemical
with electrochemiluminescent detection (ECLIA) with usage
of test-system Roche Diagnostics (Switzerland) on Cobas
analyzer 6000 (with 501 module) of Roche Diagnostics
(Switzerland).

Zaporozhye medical journal. Volume 19. No. 4, July—August 2017

The examination of bone tissue mineral density was
carried out with the usage of ultrasound densitometric ap-
paratus Omnisense 7000. According to recommendations
of World Health Organization the examination of bone tissue
state was made on T-criterion which reflected the deviation
from peak values of bone tissue mineral density in young
healthy women.

The processing of statistical information data was carried
out with the usage of software SPSS Statistics17.0. As the
majority of variables didn’t correspond to normal distribution,
they were represented by median (Me) and interquartile
range — 25 and 75 percentile (25; 75%). The comparison
of quantitative data of two independent groups was made
with the help of Mann-Whitney U test. Comparison of quan-
titative data of two associated groups was carried out with
the help of nonparametric Wilcoxon signed rank test at the
beginning of pregnancy and before labor. 95 % confidence
interval (CI) using Wilson’s method was defined to the
frequency. Spearman’s rank correlation coefficient (r ) was
calculated to define strength and direction of interconnection
between variables and as well as 95 % Cl. The comparison
of quantitative features was done with the help of two-sided
Fisher’s exact test.

Results and discussion

With the increase of pregnancy term the decrease of total cal-
cium level was marked both in women with BWD (from 2.25
(2.21; 2.32) to 2.20 (2.07; 2.30) mmol/l; Z=-4.3, P<0.001)
and in women who had NBW (from 2.34 (2.26; 2.41) t0 2.27
(2.23; 2.35) mmolll; Z=-2.7, P=0.007). At the same time in
pregnant women with BWD the concentration of total calcium
was considerably lower comparing with NBW women both
at the beginning of pregnancy (U=400, Z=-3.3, P=0.001)
and before delivery (U=389, Z=-2.9, P=0.003) (Fig. 1).
The referential ranges of calcium, phosphorus and bone
tissue markers given by the laboratory do not consider the
condition of pregnancy. It is stated that ranges of total calci-
um were less than referential at the beginning of pregnancy
in 8 women out of 41 women with BWD (19.5%; 95 % CI:
10.2-34.0 %) and in 1 out of 35 with NBW (2.9 %; 95 % CI:
0.6-13.2%), the statistical significance between indexes
was noted (P=0.033), before delivery the amount of these

ISSN 2306-4145  http://zmj.zsmu.edu.ua 493



OpurMHanbHble UCCAEAOBaAHUA

Total calcium

3.0 —

2.8 —

2.6 —

mmol/|
N
S
|

2.2 —

1.8 H

2.0

1.5

1.0

mmol/|

L e

J_ - + 0.5

0.0
I I I I
BWD NBW BWD NBW
(beginning  (beginning (before (before
of of labor) labor)
gestation)  gestation)

Fig.1. Content of calcium-phosphorus metabolism indexes.

Horizontal lines — referential ranges.

Beginning of gestation

BWD NBW
1.4
P o ° ®
= =
5 % 5
e 1.2 o <
o o o [«
(7] ()
2 41 2
o o
1.0 o
9 [ | [ I [ | [ I
2.0 2.2 24 26 20 2.2 2.4 2.6
Calcium Calcium

Fig. 2. Correlation interconnection between concentration of total calcium and nonorganic phosphorus.
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women increased up to 16 out of 37 (43.2%; 95% ClI:
28.7-59.1%) and 4 out of 35 (11.4 %; 95 % Cl: 4.6-25.5%)
(P=0.004) (Fig. 1).

Phosphorus metabolism in organism is closely connec-
ted with calcium metabolism, that is illustrated by strong
direct correlation dependence between levels of total calcium
and nonorganic phosphorus in BWD women at the begin-
ning of pregnancy r.=0.81 (95 % CI: 0.69-0.89), P<0.001;
in NBW r =0.69 (95% CI: 0.43-0.84), P<0.001), before
delivery in BWD r.=0.79 (95% CI: 0.66-0.88), P<0.001;
with NBW . =0.73 (95 % CI: 0.49-0.87), P<0.001) (Fig. 2).

Whereas studying of nonorganic phosphorus content
in blood serum revealed that despite the body weight its
concentration in the pregnant women was within norm. At
the same time the decrease in its level was noted before
delivery (BWD from 1.18 (1.12; 1.24) up to 1.16 (1.08; 1.21)
mmol/l; Z=-3.1, P=0.002; NBW from 1.21 (1.17; 1.29) to
1.20 (1.14; 1.25) mmol/l; Z=-3.2, P=0.001). Also there was
stated statistically considerable decrease of indexes in BWD
women in comparison with NBW women (at the beginning

Nonorganic Phosphorus

T - 5= T

I I I I
BWD NBW BWD NBW
(beginning  (beginning (before (before
of of labor) labor)

gestation)  gestation)
Befor labor
BWD NBW

1.8 2.0 2.2 2.4 1.8 2.0 2.2 2.4
Calcium

Calcium

of pregnancy — U=502, Z=-2.3, P=0.024; before delivery —
U=451, Z=-2.2, P=0.027), but this difference was less
expressed than in ranges of total calcium (Fig. 7).

For detailed analysis of bone and mineral metabolism
the calcium-regulating hormone — PTH was studied. Com-
paring the quantity of PTH at the beginning of pregnancy
in BWD women its considerable reduction was noted, in
comparison with the NBW pregnant women (respectively
19.4 (14.9; 28.9) against 34.5 (30.8; 38.6) pg/ml; U=219,
Z=-5.2,P<0.001). With the gestation term increase the level
of PTH statistically considerable decreased both in BWD
(2=-5.3,P<0.001) and with NBW (Z=-4.1, P<0.001), butin
the case of BWD it was lower (respectively 14.8 (13.5; 24.4)
against 30.5 (18.1; 34.3) pg/ml; U=233, Z=-4.7, P<0.001).
As it has been mentioned earlier there were no referential
ranges for the pregnant, already at the beginning of the
pregnancy in 11 women out of 41 with BWD (25.8 %; 95 %
Cl: 15.7-41.9%) the level of PTH was lower than normal
standards, whereas in NBW woman it wasn’'t gone beyond
the standards. During pregnancy the concentration of PTH
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decreased and before delivery it was lower than standard al-
ready in half of the pregnant with BWD (19 out of 37 (51.4 %;
95% CI: 35.9-66.6 %) and even in two women with NBW
(5.7%; 95% Cl: 1.6-18.6 %) the indexes had significant
difference (P<0.001) (Fig. 3).

The measurement of osteocalcin concentration showed
the decrease of osteoblastic activity in the BWD pregnant
women in comparison with the NBW pregnant women (at the
beginning of pregnancy 13.8 (9.3; 18.2) against 21.2 (15.4;
23.8) ng/ml; U=314, Z=-4.2, P<0.001; before delivery —
12.3 (8.8: 16.9) against 18.3 (15.2; 20.3) ng/ml; U=291,
Z=-4.0, P<0.001). The considerable decrease of indexes
before delivery is traced visually on the median ranges, but
as Wilcoxon test indicates its decrease in BWD women
was more considerable (Z=-3.6, P<0.001) than in NBW
(2=-3.1,P=0.002). The correlation of ranges with referential
ranges detected that nearly in every third BWD woman (15
out of 41 (36.6 %; 95 % CI: 23.6-51.9 %) at the beginning
of pregnancy they were lower than standards and before
delivery their frequency was 15 out of 37 (40.5 %; 95 % ClI:
23.6-51.9%) (Fig. 3).

At the study of vitamin D status during pregnancy it was
found out that its changes in BWD women were the same.
At the beginning of pregnancy its rates were 27.1 (24.1;
30.0) ng/ml and at the end of pregnancy they decreased up
to 23.8 (20.5; 27.8) ng/ml (Z=-4.7, P<0.001) ant the same
was typical for women with NBW —29.9 (27.8; 33.3) and 28.0
(25.8;29.9) ng/ml (Z=-2.3, P=0.024) respectively. Although
the difference between the indexes in both groups had stati-
stical ranges in BWD women it corresponded to the maximal
ranges. In BWD pregnant women lower levels of vitamin D
were found, which got verse with the pregnancy term in-
crease, thatis seen from the difference between groups BWD
and NBW at the beginning of pregnancy (U=439, Z=-2.9,
P=0.004) and before delivery (U=310, Z=-3.8, P<0.001).
The positive thing is that the level of vitamin D wasn’t gone
beyond the referential standards in patients.

During the complex examination by ultrasound den-
sitometer, there were examined 41 women with BWD at
the beginning of pregnancy and the osteopenic syndrome
was registered in 15 women with NBW (36.6 %; 95 % ClI:
23.6-51.9%) and in 2 out of 35 (5.7 %; 95 % CI: 1.6-18.6 %)
that was considerably less than in BWD (P=0.002). Before
delivery the number of pregnant women with osteopenic
syndrome increased among BWD women from 19 up to 37
(51.4%; 95% CI: 35.9-66.6 %) and among NBW women
up to 4 (11.4%; 95% Cl: 4.5-26.0 %); statistically consi-
derable difference between groups (P<0.001) was stated.
The relative risk of osteopenia in the BWD pregnant was
4.5 times higher (95% CI: 1.7-11.9) in comparison with the
NBW pregnant woman.

Conclusions

1. The course of pregnancy in women with BWD is ac-
companied by the affection of bone-mineral metabolism, that
is seen from statistically considerable decrease in total cal-
cium, phosphorus, PTH, osteocalcin and vitamin D indexes.

2. At the beginning of pregnancy 36.6 % of women
with BWD have signs of osteopenic syndrome which is
statistically much oftener than in women with NBW (5.7 %,
P=0.003). Before delivery the number of the pregnant wom-

Zaporozhye medical journal. Volume 19. No. 4, July—August 2017
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en with osteopenic syndrome increases up to 51.4 % among
women with BWD and up to 11.4% among women with
NBW (P<0.001), the relative risk of osteopenia in the BWD
pregnant women is 4.5 times higher (95 % CI: 1.7-11.9).

Prospects for future scientific research. Due to the
fact that dismetabolism in BWD affects the bone-mine-
ral metabolism and leads to obstetric complications, it is
necessary to start their prevention from renewal of bone
tissue function and its protection. The understanding of
this problem determines that the osteoprotective medicines
inclusion into treatment and preventive measures is highly
necessary.
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