
T  beyn t Faktor: 1.642. 2022 / Cild: 4   4                                    ISSN: 2707-1146 
NATURE AND SCIENCE international scientific journal. Impact Factor: 1.642. 2022 / Volume: 4 Issue: 4                       e-ISSN: 2709-4189 
 

10 

DOI: http://www.doi.org/10.36719/2707-1146/19/10-14 
Galandar Xanlar Aliyev 

Azerbaijan Medical University 
phd. 

aliyev.qalandar@mail.ru 
Nurana Ariz Gamidova 

Azerbaijan Medical University 
assistent 

nurana.hamidova@mail.ru 
Gunel Mammad Sultanova 
Azerbaijan Medical University 

doc.gunel@mail.ru 
Ilhama Malik Karimova 

Medical UniversityAzerbaijan 
phd 

doctor.karimova@mail.ru 
Sevda Alifaga Muslimova 

Azerbaijan Medical University 
assistant 

muslimova.seva@mail.ru 
 

ENDOCRINOLOGY IN PREGNANCY AND OSTEOPAROSIS 
Abstract 

Pregnancy defines a challenging period to the mother's bones because the building of the fetal skeleton 
requires a substantial transfer of calcium. This process is particularly intense during the third trimester, 
when fetal bones experience substantial growth and calcification. The regulatory mechanisms are still 
poorly understood, but it seems patent that the drainage of calcium from the mother has to bear some level 
of deterioration of the maternal skeleton unless compensatory mechanisms of enough potency are at play. 
If an adequate balance is not achieved, pregnancy would define a vulnerability period for maternal bones. 
Osteoporosis or even fragility fractures might be conceived whether the decalcifying process is particular-
ly intense or whether there is an osteopenic background. In fact, isolated cases of osteoporosis or fragility 
fractures have been described in the literature (1, 2). However, the process has to be transitory, because 
pregnancy has not been detected as a risk factor for postmenopausal osteoporosis. 
Key words: pregnancy, postmenopausal osteoporosis, bone destroying, vitamin D, osteopenic, osteo-
cytes  
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Data from studies on bone metabolic changes during pregnancy were collected from experimental 

and clinical papers. Case reports or case series on women who were diagnosed of densitometric osteo-
porosis during pregnancy were considered eligible irrespective of whether a fragility fracture had oc-
curred. The main objective of calcium adjustments during pregnancy is to enable the adequate trans-
placental transfer of 30g of calcium required for the successful mineralization of the fetal skeleton. 
Eighty percent of that amount is transferred during the third trimester, when placental calcium transport 
averages 110 120mg/kg per day (4). The fetus enjoys a status of persistent hypercalcemia, where a cal-
cium placental pump maintains a gradient irrespective of the calcium status in the mother. This means 
that insufficiencies in the adjusting machinery in the mother will entail decalcification at her skeleton, 
something that may be a universal phenomenon at the third trimester, when the transfer of calcium in-
creases drastically. 

The concentration of 1 25 (OH)2 vitamin D3 (calcitriol), the active metabolite of vitamin D, increas-
es during pregnancy. The increase, already detected at the first trimester, continues up to term, when it 
attains levels that are several fold higher than before pregnancy (5, 6). Maternal kidney, and possibly 
placenta, decidua, and fetal kidney, provid -hydroxylase activity. The contribution of 
the extra-renal sources, however, seems to be of little significance, as suggested by the inappreciable 
changes in calcitriol reported in an anephric woman during pregnancy (7). 

The changes in vitamin D are concomitant with the improvement in the efficiency of the intestinal 
absorption of calcium, which doubles its capacity. This intestinal adaptation seems to be important in 
helping the mother to accommodate the fetal demand for calcium. It may be speculated, therefore, that 
further increases in the levels of vitamin D might translate into a more efficient calcium transfer at the 
intestine. The point is of interest, because the prevalence of vitamin D insufficiency, including the popu-
lation of pregnant women, is elevated (8), even in low-latitude countries, where sun exposure is high 
(9). In this context, it may be conceived that a potential role exists for vitamin D analogs, as these com-
pounds are designed to increase the effects of vitamin D while minimizing pathological hypercalcemia 
(10). Moreover, these analogs might escape from the limiting factor represented by the increase in vita-
min D-binding protein (DBP (GC)), which, as in other high-estrogen states, increases during pregnancy 
(11). This hypothesis, however, has not been tested. 

DBP deserves attention in pregnancy because, together with its role as the major binding protein for 
25(OH) vitamin D and calcitriol, it may act as an actin scavenger, bind fatty acids, and modulate im-
mune and inflammatory responses (12). Moreover, DBP may be found not only in serum, but also in 
other biological fluids. The detection in cervicovaginal fluid (13), for example, has been taken to pro-
pose DBP as an indicator of up-regulated cell death and tissue remodeling accompanying labor (14). 

The role of vitamin D in the modulation of the increased intestinal transport of calcium should still be 
clarified. Experiments with pregnant vitamin D-deficient rats and vitamin D receptor-null mice have 
shown that the increase in calcium absorption was similar to controls (15). Interestingly, recent experi-
mental data in mice indicate that maternal hypervitaminosis D may actually reduce fetal bone mass and 
mineral acquisition (16). 

However, it is now known that hypocalcemia derives from the physiological hypoalbuminemia of 
pregnancy, which coexists with unaltered levels of free calcium, the real reset regulator of PTH levels 
(17). Moreover, there is no change in phosphate levels, and more reliable immunoassays, either im-
munoradiometry with the use of a double-antibody technique or electrochemiluminescence, confirm that 
the circulating PTH level slightly decreases during pregnancy and normalizes at the end of this state 
(18). Murine models further exclude the participation of the hormone in the increase in calcitriol level 
during pregnancy or the recovery of bone mass after lactation (19). 

Pregnancy also involves changes in the circulating levels of IGF1. The oscillations are small during 
the first and second trimesters, but then the peptide increases during the third trimester and decreases 
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post partum (18, 22, 29). These changes seem to be influenced by active participation of PGH, which 
gradually replaces the control in the synthesis of IGF1 during the second half of pregnancy (30). 

PGH, which should be distinguished from placental lactogen (HPL), is the product of the expression 
of the GHV (GH2) gene, as opposed to pituitary GH, which is the product of the GHN (GH1) gene (30). 
PGH is secreted in the syncytiotrophoblast from the 6th week of pregnancy and gradually replaces pitui-
tary GH during pregnancy (20, 22). PGH is found only in maternal blood and is supposed to influence 
the availability of nutrients to the placenta. A prospective clinical study found a significant association 
between PGH and fetal growth during normal pregnancy (29). This modulation may be direct, by auto-
crine or paracrine mechanisms, or indirect, by regulation of IGF1 (28). 

The participation of osteoblasts and osteocytes as active regulators of bone homeostasis has been 
shown in studies conducted in animal models and in the human. The case of osteocytes is of particular 
interest because, contrary to past concepts, they have manifested as multifunctional cells with crucial 
regulatory roles in several mechanisms affecting bone homeostasis (30). Among their abilities, osteo-
cytes may remove and replace their perilacunar matrix, a concept baptized as 
which has been shown to be regulated by hormonal changes in mice. Lactation, for example, is associat-
ed with increases in osteocyte lacunar area. The potential participation of this mechanism in the mater-
nal and fetal bone changes during pregnancy is still obscure (29). There is still sparse information on the 
possible implication of the Wnt pathway in the development of the fetal skeleton (21). A recent Scandi-
navian study has found that the circulating levels of sclerostin were lower in the mother at the 30 32 
weeks of pregnancy than in the umbilical cord at delivery (24). Interestingly, cord sclerostin, but not 
maternal sclerostin, was significantly associated with dual-energy X-ray absorptiometry (DXA)-
measured total body bone mineral content (BMC) in the newborn. The levels of FGF23 and of -klotho, 
the FGF23 obligatory co-receptor, were measured in the same study. While the levels of FGF23 were 
similar in the maternal and the fetal compartment, those of -klotho were higher in the umbilical cord 
plasma.  

Estrogens are known down-regulators of bone resorption , and therefore, should act to contain the 
accelerated loss of bone mass. There is no indication suggesting an alternative role for estrogens during 
pregnancy. The case of PRL is more complicated (22). Data from experimental studies have shown that 
there are PRL receptors in human osteoblasts and that their activation leads to reduced proliferation and 
mineralization potential of these cells . Moreover, studies on rats have shown that PRL directly stimu-
lates osteoblasts to increase the ratio of RANKL to OPG. The limiting action of OPG on the pro-
resorptive potential of RANKL would translate into increased loss of bone mass (26). 

The overall effect of pregnancy on the skeleton has been investigated by methods that include histol-
ogy, imaging techniques, and BBMs. Before describing the findings observed with each approach, it is 
important to stress that, whichever the derangement of bone metabolism during pregnancy, it seems that 
there is no carryover effect. This is so even considering that the deterioration of bone density accelerates 
during lactation, when maternal bone is the main source of the considerable amounts of calcium provid-
ed with breast milk (17). However, the rapid loss in bone mineral density (BMD) during lactation, 
which may attain 5 10% in 2 6 months, restores along the 6 12 months after weaning through still un-
clear mechanisms . This fast recovery is reflected in epidemiological studies, which do not find an asso-
ciation between the number of pregnancies or the duration of lactation and the future diagnoses of either 
osteoporosis or fragility fracture (29). 

Both techniques may be used because the low irradiation does not affect fetal safety and even less at 
the advanced stage of gestation in which the problem arises. However, the low incidence of this pathol-
ogy does not support the generalized use of DXA for screening unless there are clear risk factors, which 
have not been described. Consequently, it is only the good clinical judgment as a consequence of ab-
normally increased pain at either the back or the joint, which should raise the suspect of a fracture (27). 

The irradiation dose absolutely limits the use of computed tomography, but interest is arising on the 
use of alternative technologies, such as magnetic resonance (MR), which can be safely used during 
pregnancy. MR may be particularly efficacious in detecting vertebral fractures, which may be missed by 
conventional radiography . Moreover, MR may help in the diagnosis of the regional forms, because the 
accompanying bone marrow edema may be detected by this technology. Located at the epiphysis and 
extending into the subcondral bone, edema is often accompanied by joint effusion .  
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