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Melatonin 1A and 1B Receptors’ Expression Decreases in the Placenta
of Women with Fetal Growth Restriction
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Abstract

Melatonin and itz metabalites prevent oxidative stress and apopiesis, and it ks setively produced by the placenta during presnancy,
Melzlatonin 1.4 and 1B recoptors are present in biaman villous wophaoblastie cells. We aimed m imvestigate te cxpression of ralarnin
1.4 and 18 reoeprors in homean plagental fissue in the case of placental insufticioney manitzsted as the intmmenng growth restricoon
symudrame of'the fizms (0GR ) Thime-nwo pregnant women aged 1830 with placental insufficieney manifested atthe tenm 36 wesks
of gesmation as the [LIGR syndrame (the cstimarcd fotal weight less tan the 3rd peroentile) were inchided in the expermimenal granp;
all their bahees had the dirgnasis confirmed at hirth, which occumed after 37 wocks of gestation. The control gronp consistod of 30
winmen with uncomphcated pregmancy of the seme tem. Peces of the placental tissue were obtamed after delivenes, and melatonin
14 and TH receptons were imnmmeassayed: thi dehness of melatonin recepton in the plaeensal gssoe was eshimated on the husis of
mmnmmishistochermical (IHU) seaimime of roceptons, caloulated tnthe THO tmage seome, The opocal denarty of melstonm TA receptors
i the placentis ohtemed from women whose pregnancies were complicated with 0GR was sigificantly lower than thae i the
placentay from uncomplicated pregnancics: generlly m the tmophoblast, it was (U0US = 0UIKR THC mmage score (m the conmol
group, 0104 = (L0015, p<ALU0T ) i the apical pans of the syneytiotmphoblast, 0108+ (LIOTG THC miage seore (dnthe control
wroup, 221 00003, p < 00001 and m the stromul cetls of placental villi, 00112 = 00001 2 THC fmawe scoze (i the comittol gnap,
0156+ 0 1, = L0, The oplicw] density of melatonin 1B neveptors inplacentus obtwined from woemen whose pregnancies
weere complicibed with TUGR was also lower than that in the placentas from wncompliceled preprancies: penerally mthe mpho-
blist, 1t waas 00165 =009 THE mmage scoms (n the control groap, 02310+ 00003, p< 00001, and m the apical party of the
syneytiotrophehlust, 1188 + 00028 THC mage score (n the control proup, 0.252 + 00009, 0 < 0000013 There was no difference
foound m the optical density. of melawnin |B receptors mthe smomal cells of plucental villi bebween the bwo groups: mthe
experinenlal croup, 0108 L0006 TEC image soore, and 1 the condral proagp, 00113 = 00001 (o = 0633 Melatonin receplars LA
annd 10 are sipnilicastly less expressed i the placental tssue in the cose thal preemancy 35 complivated with placen ! insulliciency.
roanilested os the inlmuterine prowh restriction syndnane of the s,
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Intreduction murient exchange between the mother and fous, and it main-
rains fomal exeromon as well | 1) The cndocrine function of the
The aman placenta 1s considered to-he the key argan inthe human plucenta is lmited o the produciaon ned enly o repro-
development of pregmancy. [Uplavs o crodial role inogas end ductive hommenes [2, 2] bot alse of melabonin [4-6]. The roles
of melatmm in human pregnuncy and Tabor are being widely
studiend. For exomple. melatomin promoties embryo implante-
tion [7, 8], regulates labor activity [9], improves placentul
ellicieney and birth weigln [10], and inceeases pregmney rales
in both aniroals aod bomans [T, L1 12]. Melatonin s a Lo
T b il philic barimone: due we this propery il is broadly distriboted in
Tkrime the budy [12]. This indelaming contouls biclogical thy s
3 Marional Pirogoy Memorisl Medical University, Vienvtsia, Ukaine o0d possesses o stromg anli-oxidant effect amd other ani-
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intlamimatory propertics {5, T4=16} Melatonin and its meeah-
nlires present axidanve stress and apnptogs [ 17200 it plays s
atgnificunt mile in fistel newroprotection [21]. Owr previous
mvestipation s denumarated that decrewse of blood melutonin
concentratimt cuwsed by hght exposure in pregmamt rats ves
secommpamed with stgmificant elevaton of pro-inflamnutory
interfeakim-6 [22]. Morcover, in pregnent women with the
inlrnulerine growih resiriclion svodrome of the Telus
(TUGRY, lowerad melatonin levels in the blood ane cormbined
with the insrewse of pro-inflammatery mlerlevkin- |-, inter-
leukin-&. und wmor necreses leclor-o0 [23]. Melatomn reduces
secretion ol a preeclampsia-wssocialed molecule—soluble
Frms-like yrosing kinase-1 (sULT }—(rom the primary: tropho-
Blast s well [24]

The presence ol melawonin recepiors LA (also koown as
BMTL or MTNELA) and IB (alse kivown as MT2 o
MTHRLIE) i boman villous wophablastic cells was demon-
siafed by Lagoix et al and Solinon el al {4, 6], Meladonin
wits sugpesied 1o ploy an important role in the human placen-
tal function. Expression of melarenin receptors 1A and 1B, as
well as melamenin produstion. is evidenced to be signiticantly
reduced in e case of precclampsia compared with that in
normwtensive patients [17], The cellular anri-oxidant defonses
i the placental tissus are realized trough mwlatonin res:prar
1 A— and Teceptar | B—dependent pathways |17, 25, 26 and
are reportedly impaired in the case of precelampsia [17)].
Marcover, i the homan placenta, melatonin was found tw
significantly reduce trophohlast apoptosis thrangh its
reeepinr-dependont patheeay |27,

ILGR ia commonly assocmted with perinatal maorhidicy
unil mortality [28]. However, the expression of melatonin re-
ceptons m Hacentas of 1LUGE patients compared with pla-
centus Tnamtaming nomal fiotal growth his not been widely
smcdied. The aim of this sty was to investigate the expres-
siom of melalomn LA wml | B receplors in human placental
tissue in lhe cuse ol plucenlal msuMciency menifested as

TUGR.

Methods
Patients

Berween April 2007 amd Januacy 2009, 32 Caucasian preg-
nant warnen azed 1836 with placenlal insullGeiency (0
were recmited in the expedmental group, PL manifested at
ihe erm 36 woeks of gestaion as the IUGR ssmdome; the
catimared feral weight was less than the 3ed percentile af vl
teasonnd fetometny |29, 30], The “Fomila O of Hadlock was
vged o ealculation of the estimated Fetal welght [31, 32], and
ihe teference moges recommendad by the Feial Medicine
Foumdatian |33 ] wore applicd, The control gronp consistad
ot 30 women with uncomplicated pregnancy of the same erm,
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COnly patierts with singlewnn pregnancics weere invohved inthe
groups. Pregnaney tarms were ealanlated basad on the datz of
the Lest enstrual period and based on the crown-rump em-
bryo leapth i the Tat mimester (10-12 weeks of progmaneyd
ultrwsiumed sean. here were no sigmificant discrepancies. be-
tween the two culeulated dates for each pubient. Waomen who
had severe extragenital pathology (candiovascular disorders,
meluding chromiz arlerial hypenension, precxisbing dinbeles
melliius, hepote diserses. obesily ), ws well as cerlam compli-
calions of pregnancy (presclampsia, pesttionel disbeles, im-
roune comflicts, magor fetal snomeahies, and prematunely rup-
twred fetl membranes), and also patenis with the wlimsound
signs of possible mieuterine mlecbhiows conlamination of the
Letus {polylivdiamnios. oligelydiamoios, Ly pemechogenic
bowels, asciles) [24] were excluded fom the study.
Semoking amd drog abuse weie also criteria of exclusion. The
dizgnasis “IUOR syndrome’” was re-comdirmed aller binh by
the presence of U bath weighl below the ded percentile [or
the tespective pregoancy term inall newbaorns from mothers
incladed in the experinental growp, Pereentiles were caleulat

cd wsing the online calealator hopeSmedicinaferibareclons,
crgfeale, All the pregnancics in bofh groups were campletod
at 37 weeks or moare, The study took place in Chernivisi
Municipal Clinical Mawernity Hospital #1 (Chernivizi.
Lkramc).

Ethical Approval

I'he sty was approved by the B lomes] and Medical Ethicy
Commnittes of the Higher State Educational Establishiment of
L krame “Bukoviman Stage Medical University™ ithe minutes
nin 3 dated March 3t 20077 mnd wis carmed out soetly in
sovomdance with The Cnds of Bthees of the World Medical
Avssociation (Declumton of Helsinki) for experiments invalv-
ing hurmans.

Sample Processing

Aller deliveries. 4 randomdy selecied pleces ol the placenial
issue fom each patient wers ablained and preserved in ieg-
tral [0% [oimsalin solution. bullered aceonding we Lillis [35]
for 24 Iy (lien, they were debydrated through an ethano] serdes
and placed m parallin ot a lempesature ol 358 *C Histolopical
sections 5 mem thick were used tor peeforming the inmmine
histochemizoy method based on primary antibodics against
melaionin reeeptors 1A and 1B, The pathologists whoe cxant
ined the placental samples were blinded for the clinical diag
n08es wnd oulcones,

Drefecmination of the davime of the delivery was conduct
cd uging the timer an the wehsite weather.cam with
cstahlished the gealocation as Chemivtss, Ukraine,




