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ORIGINAL ARTICLE

Assessment of placental and maternal stress responses in patients with pregnancy related com-
plications via monitoring of heat shock protein mRNA levels 

Stanovení placentární a mateřské stresové odpovědi u pacientek s těhotenskými komplikacemi
prostřednictvím monitoringu mRNA hladin proteinů tepelného šoku
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The study describes the stress response in the central
cotyledon zone of placental tissue and in maternal whole
peripheral blood to pregnancy related complications in-
cluding gestational hypertension (n=31), preeclampsia w
or w/o fetal growth restriction (n=95), and fetal growth
restriction (n=39) using real-time RT-PCR and genes en-
coding Hsp27, Hsp60, Hsp70, Hsp90 and HspBP1 pro -
teins. 
The placental tissue does not respond to pregnancy in-
duced hypertension, fetal growth restriction and short-
term severe preeclampsia that requires immediate
termination of gestation. Upregulation of Hsp27, Hsp90
and HspBP1 appears just in case of long-term deteriora-
ted conditions (usually in mild preeclampsia, that enable
further continuation of gestation, when properly treated).
On the other hand, maternal circulation is able to reflect
both maternal and fetal pathologic conditions. While pre-
gnancy related complications always induce upregulation
of Hsp70 and downregulation of Hsp90 in maternal
whole peripheral blood, the increase of Hsp60 mRNA le-
vels occurs entirely in patients with preeclampsia and/or

fetal growth restriction. Hsp60, Hsp70 and Hsp90 are
dysregulated in maternal circulation irrespective of the
severity of the disease (in both mild and severe preec-
lampsia) and the requirements for the delivery (before
and after 34th week of gestation). Nevertheless, the hig-
hest Hsp60 mRNA levels may be observed in pregnan-
cies with signs of the centralization of the fetal circulation
associated with fetal hypoxia.
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