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PROSTACYCLIN AND HORMONE LEVELS IN PATIENTS WITH SYMPTOMS OF MISCARRIAGE AND
INFECTION

Anita MITRESK] i Gordana RADEKA

Saketak - Ascendentno Sirenje infekeije u unutrainjost vterusa, wkom graviditeta, praceno je stimulacijom COX-2 enzima i lokal-
nim porastom prostaglandinske predukcije. SupkliniZka infekcija fetalnih membrana je dobre poznata kao uzrok prevremenog po-
rodaja. Sirenje infekcije iz vagine i cerviksa, u unutradnjost uterusne dupljine moZe imati wagifne posledice po plod. Cilj ovop
istraZivanja je da se utvrdi cventualna povezanost infekeije donjih partija genitainog sistema Zene sa simptomima spontanog po-
bacaja, Ispitivanje je obuhvatilo 140 pacijentkinja sa simptomima spontanog pobaZaia i prisutnom vaginalnom infekeijom i 70 paci-
jentkinja sa urednim tokom trudnode u prvom trimestru gestacije. Prisustvo infekeije dokazivano je nalazom brisa vaginafnu
cervixalnog sekretd @ brisa na hlamidijalnu infekeije. U radu je pradeno leetanie nivoa prostacikling, glavnog produkta prostagland-
inskop metabolizma u trudnoéi i hormoenskog statusa trudnode, odredivanjem horionskog gonadotroping, estradiols, propesterona i
prolaktina eliza metodom. Rezultati su pokazali da su serumske vrednosti prostaciklina povidene, dok je nivo estradinla, proges-
terona | prolakting bio snizen kod pacijentkinga sa prisutnim infektom u vagini il grlidu. Povitene vrednosti prostacikling, uslovljene
povecanom akiivnediy COX-2 enzuna, usled aktivacije brojnih citokina, verovaino predstavljaju kompenzatorni mehanizam, koji
pokutava da prevazide probleme isprovocirane bakreriiskim endotoksinima,

Kljufne redi: Spontani pobafai; Trudnods; Genttalne bolesti 2ena; Infekeija; Fetalne membrane + patologija

Summary - During prepnancy, acsending infection into the wterus, (s followed by local increase of evelooxygenase-2 (COX-2) ae-
rivity, and consequently vievated prostaglardin production Subclinical infections of jetal amniotic membranes are weil known to
cause preterm defivery. Spreading of infection from vagina and cervix into uterine cavity, can be tragic for the ferus. The aim of this
study was to reveal werher fower genital tract infections are associated with sympioms of threatened miscarriage. Our rvestigation
included |40 patients with symploms aof threatened miscarriage and 70 patients with uncompiicated pregnancies. Infections were
detected by vaginal or cervical smears us well as tests for Cilamydial infection. Levels of prostacyciin, main prostaglandin product
during pregrnancy, were evaluated via its slable metabolite, 6-keio-PGF [-alpha Both prostaglandin levels and kormones were de-
termined by ELISA methad We found that serum values of prostacyelin weve efevmatf while levels of estradiol, progesterone and
prolactin were significantly lower in patients with lower genital tract infections. Increased prostacvelin levels in pregnancies com-
pheated by lower genital tract infections are caused by stimulation of COX/2 enyeme, due to elevated production of varicus cyioki-
nes which are possibly a compensatory mechanism resolving problems caused by bacterial endotozines,

Key wards: Abortion, Spomtancous; Pregnancy; Genital Diseases, Female; Infection; Fetal Membranes + pathology

Uvod

Infekeija plodovih adneksa u ranoj trudnodi
moze biti razlog nastanka simptomatologije spon-
tanih pobacaja [1,2]. U nastanku i razvoju inflama-
torne reakctje znacajnu ulogu imaju citokini, ciklo-
oksigenazni i lipooksigenazni produkti metabolizma
arahidonske kiseline, bradikinin.... Sirenje infekcije
sa ovojaka pa placentu moZe imati tragiéne posle-
dice po ishod trudnode.

Nastanak intraovulamne infekcije najéesce je ve-
zan za Sirenje infekcije 1z dongih partija genitalnog
Sistema majke, ali je moguce da se razvije i Sire-
njem infekcije iz trbuha preko Fallopyjevih tuba ili
Jatrogenim unosom infekeije prilikom invazivnih di-
Jagnostikih procedura (CVS). Sposobnost fetusa da

govori na infekciju izaziva pojavu razligitih po-
remecaja na nivou limfoidnog sistema i zapaljenjske
reakcije u afektiranim organima [ [,3,4].

Introduction

Infection in the fetal adnexa in early pregnancy
may cause symtoms of miscarriage [l,{]. Develop-
ment of inflammatory reaction includes interaction
of cytokines, cyclo- and lipo-oxygenase pro- ducts
of arachidonic acid metabolism, bradykinin...
Spread of infection from adnexa to the placental tis-
sue can resull in tragic consequences regarding
pregnancy.

nfections of fetal membranes are mostly caused
by ascending invasion of bacteria, but spread via
Fallopyian tubes, from abdomen, or artificially, dur-
ing invasive diagnostic procedures during the first
trimester, such as chorion villus sampling. The abi-
lity of the fetus to respond to infection causes vari-
ous disturbances of the lymphoid system and in-
flammatory reaction in affected organs [[,3,4].
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Shracenice

PG - prestaglandani

boketo-PGFI-alfn - f-keto-prostaglandin Fl-alfa
(slabilng prostacixlinskn metabolit)

CWS - mepsia heronskih Cupica

5-HETE - S-mdroksierkosaetranoidna kiselina

TMNF-alfa - fekror twmorske nekroze alfa

ICAM - ntereelulame adhezivie molckule

RANMNIES - hemokine &ija je ekspresia  sekrecija
regulisana aktivacijom T-Celija

X2 - enzim ciklo-oksigensza.2

EP] - prostaglandimski receplor podvesta BT

IFN - mterferon

23467810 - mterleukini:2,3~6.7.8 10

M-CSF - faktor stimwiaciic rasta kolonye makiofaga

TGEF -heta- | - transforerifoéy fakior rasta beta-1

MIF-1 beta - mukefagni inflamatomi protein [-beta

Th-1 - Thl *hellper™ hmfocil: {"pamacm®™)

Pl - privgtaciklim

PGE2 - prostaglandin E2

TXB2 - tromboksan B2

CRH - kort:kotropin "reriising” hormen

CBG - kortizolvenuyudt profein

CRP - C reaktivii prolem

LH - Inteinimraiuci hormon

HCEG - humant hononsk gonadetropin

Ed - estraciol

PR - progesieron

PRL - myolaktin

Porast kancentracija prestaglandina uslovijen je
aktiviranjem citokina bakterijskim endotoksinima i
vezan je za genezu uterusnih Kontrakcija [5,6].
Pored PG-a, i povedana sinteza 5-hidroksietkosa-
tetranoicne kiseline (5-HETE), usled delovanja n-
flamatornih citokina, takode je razlog nastanka
uterusnih kontrakeija [7]. U toku intracvulame in-
fekcije dolazi do naglog pada sekrecije prolaktina,
nezavisno od skoka produkeije prostaglandina [8].
kao i pada produkcije progesterona [9].

Ishod infekeije zavisi od stadijuma trudnoce u
kojem se infekt unese u uterus. kao | od prirode |
virulentnosti infekta. U malim trudnoc¢ama mikroor-
ganizmi velike virulencije obicno uniste plod, te do-
lazi do spontanog pobataja. Manje virulentni uzrod-
nici mogu dovesti do nastanka hromozomskih
anomalija ili poremeéaja organogeneze. U drugom i
tre¢em trimestru trudnoce infekeya mode biti uzrok
tetopatijama koje su pracene simptomima generali-
zowane nfekeije [2,10]

Materijal | metode

Materijal za rad prikupljen je prospektiviiom stu-
dijom tipa klinitkog istrazivanja, u perivdu od 1.
maja 1999. godine do 30. novembra 2001, godine,
kod pacijentkinja hospitalizovanih pa Klinic) 24 gi-
nekologiju i akuSerstvo Khinilkog centra u Movom
Sadu. lspitivanje je ohuhvatilo 140 paciientkinia
primijenth pod dijagnozom preteeg sponanog

Mitreski A, i sar. Nivo prostaciklina i hormona

Abbrevigtions

PG - pristaglanding

f-keto-PGF L-alfa - G-keto-prosiaglandin F1-alpha
(stable metabohte of prostacyching

CWVE - chorman villus sampling

5-HETE - S hydroxyescosatelrandic acid
TiF-allz . fumor necrosis fector-alpha
ICAM = intercellular adkesive molecules
RANTES - chersokine regulated upon activatien of normal
T-gell-cxpressed and scoreled,

COXx-2 - cyCio-0x) gense-2
EFI - prostaglandin receptor subnype EF
IFM - interferon
123467810 - miedecking: 23467810
" B - macrophage-colony stimulasing lacior
TGF -heta- - transformmng growth factor bete-|
MIF-1 beta - macropnage inflammatory peotein beta-|
Th-1 - Thi helper Iymphocytes

12 - prostacyelin
PGEL - prosiagaandin B2
TxR2 - thromboxane B2
CRH - corticotropin-releasing hormone
CBG - cotticotropin-binding glabulin
CRE - C-peactive profein
LH - huteinizing homone
HCG - huran chornonic goradelmomin
E2 - esteadiol
PRG - PrOgEsIErone
PEL - prriactin

Increase of prostaglandin (PG) concentration
(most of all 5-hydroxiecosatetranoic acid} during
infection is due to cytokine induced activation by
bacterial endotoxins {5.6]. These metabolites of ara-
chidonic acid are responsible for uterine contrac-
tions |7]. one of the symptoms of threatening
miscarriaze. Infections of fetal membranes are also
associated with decrease of decidual prolactin
(PRL) production [8], as well as compromised pro-
gesterone (PRG) production [9].

Manifestations of inflammatory response are dif-
ferent. In cases with very virulent microorganisms
result of infection is very likely to be embryo death,
Less virulent arganisms are likely to cause distur-
bances in organogenesis or chromosomal anoma-
lies. Spread of bacteria into uterus, in the second or
third trimester of pregnancy, may cause fetopathies
associated with svmtoms of generalized infection

[2.10].
Material and methods

This prospective clinical trial included 140 pa-
tients with symptoms of first-trimester threatening
miscarriage (6-12 weeks gestation), admitted fo the
Department of Gynecology and Obstetrics of the
Clinical Centre of Novi Sad during the period from
May 1 1999 to November 307 2001 The control

group comprised 70 patients of the same gestational
age, without pregnancy complications, but were ad-
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pobadaja (izmedu VI i XI1 nedelje gestacije). Kon-
trolnu grupu ¢inilo je 70 pacijentkinja, koje su
primljene sa urednim tokom trudnode 1 drugum pra-
te¢im dijagnozama. Ispitivana grupa Pacuf:mkmja
podeljena je na osnovu nalaza vaginalnog sekreta
cervikalnog bakteriolodkog brisa i brisa na Chia-
mydiju trachomaris u podgrupe; podgrupu sa prisut-
nim vaginalnim, odnosno cervikalnim infektom |
podgrupu sa urednim nalazima briseva.

Dobijeni rezultati komparirani su izmedu pod-
grupa, kao i sa kontrolnom grupom.

Labaratorifske metode,

Posto je prostaciklin nestabilni prostaglandin,
njegove vrednosti odredivane su putem utvrdivanja
vrednosti njegovog stabilnog metabolita  6-keto-
prostaglandina Fl-alfa (6-keto-PGFl-alfa). Vred-
nosti su odredivane ELISA (enzimski imunoese])
metodom, koris¢enjem mikrometode na ploci (plate
method). Analiza je radena reagensima proizvodaca
"Kayman"

Hormoni: estradiol, progesteron, prolaktin i hu-
mani hortonski gonadotropin odredivani su lakode
ELISA metodom koridé¢enjem visokoafinitetnih po-
liklonskih antitela | separacijom Cvrste faze vezane
magnetnim poljem. Za njihovo oadredivanje korisce-
ni su reagensi firme "SERONO™: estradiol, proges-
teron, prolaktin 1 hCG SEROZYME,

Statisticka analiza obulvatila je deskriptivne sta-
tisticke parametre, kao 1 testove statisticke znalaj-
nosti.

Rezultati

Ispitivanje je obuhvatilo 140 pacijentkinja sa
simptomima spontanog pobadaja, od kojih je 65
(46,62%) imalo pozitivne nalaze testova na prisus-
tvo bakterijskog ili cervikalnog infekta, dok je 75
(53,08%) bilo negativno (tabele 1. 2). Kontrolou
grupu éinilo je 70 pacijentkinja sa urednim tokom
trudnoce (tabela 1).

Tabela 1, Grupa pacijentkinga
Teable 1. Groups of patienls

Grapa Apsoiutne vrednosti Relzbivie vrednogli
ratn Aﬁsah:reﬂma‘uﬂ Befartve vafuey
[spitivana grupa B 13%
Number of patients in ex-

amened group

sontrolna gripa TQ A%
Number of patienis 1h covt-

irod grosn

UkuprodToral 210 | (W%

Kao $to vidimo iz tabela 2 i 3, ucestalost kompli-
kacija bila je veéa u ispitivanoj grupi pacijentkinja
gde je iznosila 50,71% u odnosu na kontrolnu grupu
pacijentkinja gde je ulestalost kt.:-mplikacija iznosila
34.28%. U obe grupe, kao najéeica komplikacija,
pojavljivao se kolpitis, U ispitivanoj grupi pacijent-

mitted 1o our Department due to other problems.
These patients were devided in two subgroups, de-
pending on their results of vaginal and cervical
smears: patients with positive findings (vaginal
smear, cervical smear and smear for Chlamydia tra-
chomatis) formed a group with infection, while oth-
ers formed a group without infection.

Laboratory tesis;

Hormones: estradiol (E2), human chorionic go-
nadotropin (hCG), progesterone (PRG) and prolac-
tin (PRL) were detected by ELISA method
(SERONC Estradiol, hCG, Progesteron and Pro-
lactin Serozyme). Prostacvelin's stable metabolite
6-keto- PGF t-alpha (PG) was determined by ELISA

"plate methed” (Kayman).

Statistical evaluation included descriptive statis-
tic tests and evaluation of statistical significance.
Results between subgroups were compared, as well
as with controls.

Results

The study included 210 patients, 140 patients
with sympioms of threatening nuscarmage, of which
65 (46.62%) with infection, while 75 (53.08%)
were without infection {table 2). The rest of 70 pa-
tients were included as controls (table 1)

Tabela 2. Komplikacijc u ispitivanoj grupi pacijentkinga
Table 2. Complications in the examined group
Vista komplikacye

Incidenca (%)

Tvpe of complication Incicerce
Anomahije uterusa’Anomalies of wertis 1 .14
Lterina miomala’ ! ferine fibroma 3 6,44
Ovwvarijalne ciste/Charian cvst 2 142
Colpitis! Fagmal discharge b 46,51
Respiratorne infekcije majke o pryvom irimestru 16 11,42
Respiratory infections of mother in the first (rimes-

13

Uriname infekene maike o prvom inméstru . 3,37
Urinary infections of moiker in the first trimesier

Pozitivmi TORCH Positive TORCH 12 8.77
Willebrandtova nolest/ M. von Willehrandt | 0,72
Secerna bolestisiabetes mellitus 3 3,57
Auloimun nepalilis sa romaacilopeniism I 0.72
Audoimmune hepatitis with thrombocytopena

Hipertenzija! Preexising hypertension 5 357
Alergiina konstitucija/ Suscepiibiliny fo aflergies fi 428
Hiperfibrinogeremija/ Myperft brinoge mae misa | 0,72
Urndera displazija kuka/Congeniral hip dvsplasa | 0,72
Tetal {ukupan brog kKomplikacija) 1319 L 1K)

Broy pacientkomya bez komplikactja o ispitivang) &9 4929
gupiiNumber of parienis in the exgmined

group withouth other complications

Broj pacijentkiniz sa komplikacijama u ispitivano) 7l 5071
arupitNo, of patients in the examinegd proup

with complications

Ukupno!Tetal 140 (DG

Notice: rao ar more complicationy appear in the same patient
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Tabela 3. Komplikacije u kontralnoj grupi pacijentkinja
Table 3. Compiicatfons in the confrel group
Vrsta komplikacije

Incxdenca (Sl

TNupe of complication Incidence )
Miomatoena matericalUterine myomg B 1142
Owvarijalng ciste/Chvarian oyt 4 5
Respirfiome infekeije majke u prvom tnimestru

Respiratory infections of mother {n the first frimes- i 837

er

Uriname infekcije mazke u prvom wimestio

Uririgry infeciions of mother in the firsf trimesiey 2 2,85
Sekret/ Faginal discharge ¥l i571
Hipertenziia pre trudnode/ Precxisting fivperiension 2 2,85
Toial {(ukupan br komplikacijal 32 106
Jroj pacijentkina bez komplikacija U ispitivana) 446 65,72
grupiNumber of patienis in comrol group. with-

outh other complicalions

Broj pacijentkinia sa komplikacjama U ispilivandj 24 3,28

crupi/Ne of patients in control group with preg-

RERCY Compiicalicns

LIkupna Total gl 100
L obe grupe I ili vite komplikacija sz jevijaju Kod stih paci-
jentkinia/fn booth unalvzed groups two or more compiicalions ap-
pear m lhe same palweri

kinja viscka incidenca infekcije u donjim delovima
genitalnog sistema od 46,62% ne treba se zanemari-
ti kao momenat v nastanku simptomatologije spon-
tanth pobacaja. U kontrolnoj grupi pacijentkinja in-
cidenca kolpitisa iznosila je 13,71% {(gotovo
trostruko manja).

Vrednosti prostaglandina 6-keto-F2-alfa {6-keto-
PGF2-alfa) u podgrapi gacijemkinja sa simptoma-
tologijom spontanog pobaaja [ prisutnim vaginal-
nim infektom bile su vise (X+£5D=25,6649599
pg/ml) u odnosu na podgrupu bez prisutnog nfekta
(X£SD=13,65+5,13 pg/ml), kao i u odnosu na kon-
trolnu grupu gde su se prosecne vrednosti kretale u
intervalu X+’F—SD-—16?83:|:T.85 pe/ml (tabela 4).
Ove razlike izmedu podgrupa, kao | razlike u od-
nosu na kontrolnu grupu, pokazale su se stafisticki
znaéajnim (tabele 5 i 6).

Vrednosti hononskog gonadotropina u podgrup
sa prisulnim patoloskim sekretom iznosile su XL5D
=38.76+10,80 mlIU/l, §to je nesto vise nego u pod-
grupi pacijentkinja sa urednim nalazima bakteri-
oloskih briseva, gde su se proseéne vrednosti hCG-a
kretale u obimu od X+SD= 32.61£12.46 mIU/ (ta-
hela 4). Ove razlike nisu se pokazale statisticki
znadajnim. Proseéne vrednosti estradiola n podgrupi
pacijentkinja sa prisutnim patoloskim sekretom bile
su nesto nize 1 kretale su se u obimu X=5D=
319,87£168.44 pg/ml, dok su u grupi sa urednim
nalazom briseva proseéne vrednosti iznosile X=8D=
388,65£153.94 pg/ml (1abela 4).

Proseéni nivo progesterona u podgrupi sa pa-
tolodkim sekretom kretao se u granicama X=SD-
102,33+44.96 ng/ml, 5to je bilo miZe nego u pod-
grupi bez patoloskog sekreta (X=SD=123,79146,66
ng/ml), kao $to se vidi iz tabele 4. Razlike u
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The total incidence of complications during
pregnancy in examined ﬁmup was 50.71%, com-

ed to control group where the rate of complica-
tions was lower (34.28%), (tables 2 and 3). The
most frequent was lower genital tract infection,
colpitis, and as a cause of miscarriage, it should no
be neglected.

Levels of 6-kete PGF1-alpha in the group of pa-
tients with symtoms of threatening miscarriage and
vaginal infection were higher (X£SD=25.66£9.99
pg/ml) compared to the group without bacteria
(X+SD=13.65+5.13 pg/ml) and to the control
group, where the mean range inferval was X+5D=
[6.03+7.85 pg/ml (table 4). These differences be-
tween subgroups and control group seem to be sta-
tisticatly significant (tables 5, 6).

Values of human chorionic gonadotropin (hCG)
in the group of patients with vaginal dicharge were
X=SD=38_76:10.80IU/1, 1.e. a litle bit higher than
in the other grnui':y {X=SD=32.61=x12 46mIU/1T), but
withoul slatistica Singniﬁcance (tables 4.5). Mean
serum levels of estradiol (table 4) in the group with
infection were lower (X£SD=319 87168 44pg/ml}
than in the %mup without bacteria (X£SD=3%8.654
153 Ydpg/ml).

Tabela 4. Deskriptivna statistika
Table 4. Descriptive statistical parameiers

Bez kolpitisa &-keto-PGF2-  HOG 2] FRG PRL.
Withow vaging!  alfa (pg/ml)  (mIUA) (pgfmly (ng/ral] (milkiml)
discharge _

X Isrednjd vredn

e verlue) 13,65 3zol 38Re5 (2379 3549
SD{5r devijac/

stand deviatian) 5,03 1246 15394 4646 il
W= 75 15 75 73 75
Kolpitis/Fresent vaginal diseharpe

X {sredn;a vredn

e verhue) 25.66 1876 31987 10233 2978
SO St.devijac

stard deviation) 2,99 10,08 16842 4496 f,21
= a5 6 63 &5 &3

Total AR SPONTANEUS/ Total with lmmiment migcarriage
X (sredma vredn

meatt vealue) 9,63 3568 35426 113,06 3238
SD(St. devijac/

srand, devigiion) 942 115 15822 4379 6 89
N= 140 140 140 130 14
Kontrolna grupaCantrol group

¥ {erednja vredn

mean valus) 16,03 AR 54 344,13 56,88 32.R4
SD {5t devijacs

stand deviation) 7,83 TG 1316 44,28 XA
W= T0 T T 70 70
LikopraTom! 210 21 210 210 210

Mean serum levels of progesterane in the first
subgroup were X+SD=10233444 96 ng/ml (table
4), that is significantly lower than in the subgrou

without infection (X£8D=123 79+46 66ng/ml). Dif-
ferences in levels of estradiol and progesterone, that
were lower in subgroup with discharge, appeared 10
be statistically significant (in both cases level of
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vrednostima estradiola 1 progesterona, koje su bile
saizene u podgrupi pacijentkinja sa prisutnim pa-
toloskim sekretom, pokazale su se statistitki znaca-
Jaim (u oba sluéaja p<0.03), kako u odnosu na
podgrupu sa urednim vaginalnim sekretom. tako i u
odnesu na kontrolnu grupu (tabele 51 6).

Tabela 5. Analiza statisticke znacainosti izmedu podgrupa
Table 5. Statistic significance analysis of of differences be-
tween analvzed subgroups

Vista festa b-ket-PG HCG E2 PRG  PRL
fype of test F2-alfa

T teso' T fost J.524 058 075 025 .47
P vrednost' P vaiue P<0.05

F test /F test 2 468 088 1,12 1,843 1987
F viednost! P valye  p<0.05 p<0,05 p=0,05
£ Aestl test 2,743 0,127 2438 2564 136
1" vrednust/P value _ p=0 05 p=0.05 p<0,05
ANOVAANGFA 17689

B vrednost!® value 0004867

F kritic¢ng vrednost | J6THZ9

Foritical

Nivo Emlak!ina (tabela 4) u pﬂd%rupi paci-
jentkinja kod kojih su nalazi briseva bili pozitivni
(jedan ili vise) pokazao se nizim (X£SD=29,73+
6,22 mil/ml). u odnosu na podgrupu pacijentkinja
bez sekreta (X+S5D= 3599+7.52 mIU). Pad vred-
nosti prolaktma je udruZen sa niZim vrednostima
progesterona u ovoj podgrupi pacijentkinga, budué
da prolaktin blokira receptore za luteinizirajuéi hor-
mon u Korpusu luteumu, preko kojih humani horion-
ski gonadotropin stimulise sintezu progesterona. U
nasem radu vrednost prolaktina bile su za 17,25%
niZe u podgrupi pacijentkinja sa prisutnim pato-
loSkim brisevima; ove razlike, prema F testu, po-
kazale su se statisticki znacajnima (p<0,03), kao sto
se vidi iz labele 5 | 6.

Kada je anahzirana ispitivana podgrupa sa pri-
sutnim vaginalnim infektom u odnosu na kontrolnu
grupu vrednosti prostaciklina, horionskog gonado-
tropina, estradiola i prolaktina bile su nize u ispiti-
vano] nego u kontrolnoj grupi, | ove razlike bile su
statisticki znacajne (p<0,05).

Diskusija

Prisustvo sekreta kod pacijentkinja sa simpto-
mima spontanog pobacaja verifikovano je nalazom
vaginalnog, cervikalnog bakteriloikog brisa i brisa
na Chlamydiju trachomatis. Infekcija moZe isprovo-
Cirati simptome spontanog pobadaja. Uzrok tome je
Izmenjeni metabolizam prostanoida od strane bak-
tt:riliskih endotoksina. Povisene koncentracije pros-
tagiandina u slucaju infekeije modeliraju inflama-
tfroni odgovor.

., Najiedéi mikroarganizmi koji su uzro€nici infek-
cije plodovih ovojaka jesu oni 1z vagine: Esherichia
coli, Proteus, Klebssiella pneumonice, Trichomonas
vaginalis, streptokoke grupe B, Lysteria monocyro-
genes, Chiamvdia trachomatis, Ureaplasma wrea-

Tabela 6. Analiza statisticke znadaynosti izmedy podgrupe sa
prisutnom infekeijom i kontrolne grupe

Table 6. Siatistic significance analvsis between the subsroup
with present infection and conirol group

Vrsta westa &-kewo-PG HCG B2 PRG PRI
type of fest F2-alfa

T test/T test 4687 3402 0% -133 1,73
P viednost/P value <05 <005

Foiest /F test 5,533 068 018 -3 6 20645
P vrednost/ P value <f,05 p<0.03
2 test!d test 3,742 0468 3.8 1784 1,54
P vrednost'F vatue <005 <003 0085

ANV ALANO VA 5,908259

2 vrednost' ! value 0.00166

F kritidng veednosi 217445

F critical

singnificance is p<0.05), compared to other sub-
groups and unaffected pregnancies (tables 5,6).

Prolactin serum levels (table 4) in the group of
patients with positive findings (one or more) were
apparently decreased (X+S8D=2978+6.22 mIlU/ml)
compared to the group without discharge (X£SD=
35.99+7.52 mlU/ml). Lower serum prolactin levels
are wilh decreased progesterone levels, in this sub-
group of patients, asuming the fact that PRI inhib-
its expression of receptors for luteinizing hormone
in_corpus [uteum, responsible for hCG stimulated
PRG production. In our study PRL levels were by
1 7.25% lower in patients with positive smears, and
differences were significant (tables 5 and 6).

In the subgroup with positive smears, compared
to controls, a statistically singnificant clevation
(p<0.03) of main prostacyclin metabolite 6-keto-
-PGF1-alpha levels was established, and decreased
levels of estradiol, progesterone and prolactin.

Discussion

infection can proveke symptoms of miscarriage.
The reason for this is altered prostanoid metabolism
due to bacterial endotoxins. Elevated levels of
prostanoids moderate an inflammatory response.

The most frequent organisms ascending from va-
gina are as follows: E. coli, Proteus, Klebsiella, Tri-
chomonas vaginalis, Streptococel, Listerta monocy-
togenes, Chlamydia trachomatis, Ureaplasma, Her-
pes and Parvo virus, ete. The most significant are
saprophytes, and potentizl pathogens, presenting as
latent infections, but if they ascend they might re-
sult in choricamnionitis. This non-specific vaginitis
is transmitted by partmers and should be evaluated
as sexually transmitied desease. Bacteria with great-
est inflammatory response and clinical manifesta-
tions, are E. coli and B, fragilis [11]. Their toxines
can provoke inflamatory reaction even without
presence of live bacteria [12].
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Iyticum, herpes virus, parvovirus i drugi. Posebno su
znacajni kao nzroénici infekeije uslovno patogeni
5f:jpm iti iz donjih partija genita'inug sistema, koji ne
odaju utisak manitestne infekcije, a ukoliko ascedi-
raju, mogu rezultirati horicamnionitisom, Medu
bakterijama koje daju najizraZenije klinicke mani-
festacije posebno se tsti¢u Gram-negativne bakterije
E colii B fragilis [11], a &ak i sam endotoksin ovih
uzroénika dovoljan je za izazivanje inflamatomog
odgovora, i bez prisustva Zivih bakterija [6,12].

Prodor bakterija i virusa u ovojke ploda 1zaziva
pozitivnu hemotaksu za neutrofilne granulocite, koji
iz majéine citkulacije migriraju u ovojke i 1zazivaju
inflamatormi odgovor [fﬁ. Raspadni produkti bak-
terija, lipopolisaharidi iz njihovog celijskog zida
(endotoksini) deluju na éelije koje udestvuju u infla-
matormim reakeijama, te one pkn-:':inju da produkuju
citokine, koji podstiéu hemotaksu i aktiviraju druge
zapaljenjske celije [11,12]. Oslobadanje TNF-alfa
dovodi do ekstravazacije teénosti u ekstracelulami

rostor, to rezuitira pojavom edema i bolnosti.

vaj efekat TNF-alfa ispoljava se preko stimulacije
aktivnosti COX-2 enzima | pa{'(aﬁﬂne produkceije
prostaglandina (PGE2 i PGI2), kao i putem akti-
val:i_ji:T{mﬂa tandinskih EP1 receptora [13,11].
Osim TNF-alfa i drugi citokini, kao sto su interferon
(IFN), interleukin-8 (11.-8) i interleukin-6 {IL-6),
kao i brojni neurotrofini (faktori rasta) nCestviygu u
regulaciji inflamatornog adgovora. Takvi su: faktor
stimulacije kolonije makrofaga (M-CSF), intercelu-
larne adhezivne molekule (ICAM) 1 hemokin RAN-
TES, transformisuéi faktor beta-| (TGF-heta-1),
makrofagni inflamatorni protein (MIP-1 beta), -
hibitor sekretorne proteinaze i polimeriCki imuno-
alobulinski receptor. Interleukin-7 stimulativno de-
luje na rast T-Celija, koje direktno unidtavaju infici-
rane ¢elije. Interleukini 6 i 8 deluju na produkeiju
vazodilatatonih prostaglandina, koji su odgoverni
za pojavu reaktivnih simptoma zapaljenja [13]. Po
principu povratne sprege, prostaglandin E2, pak.
stimulife T-celije na produkeiju antiinflamatronih
citokina; 1L-4,IL-10 i IL-13, kao i manjih doza IL-2.
Takode on stimulife produkciju TNF-alta, TNF-
beta i suprimira sintezu interfercna (IFN}-gama.
Prostaglandin E2 modulira ekspresiju Th-1 infiama-
tornog odgoevora, putem inhibicje aktivnosti protein
kinaze unutar ovih celija [16].

Koncentracije 6-keto-prostaglandina Fl-alfa jesu
merilo sinteze vazodilatatornog PGI2- prostaciklina,
koji je dominantni produkt prostaglandinske sinteze
u trudnodi. Ne postoje do sada utvrdeni standardi
kretanja koncentracije ovog stabilnog metabolita
prostaciklina u serumu majke, ali je poznato da su
njegove vrednosti, kao i vrednosti drugo vazodila-
tatornog prostagladina, PGE2 povisene (p<0,01} u
odnosu na negravidni status, to ukazuje na njihovu
ulogu u inicijalnim_stadijjumima trudnoce [17].
Vrednosti 6-keto-PGF1-alfa u prvom trimestru gra-
viditeta krecu sa u rasponu 3,2-30 mel (EIA me-
toda), odnosno 0.61-10 pg/ml (CLIA metodom),
prema podacima iz Cayman farmaceuticalsa. 1)

Mitreski A, { sar. Nivo prostaciklina i hormona

Spred of infection into fetal membranes has
positive chemotaxis for neutrophils, that migrate
from maternal circulation into fetal adnexa and are
responsible for inflammatory reaction [5]. Bacterial
endotoxins, lipopolysaccharides from their cellular
wall stimulate the inflammatory cells to produce
various cytokins: TNF-alpha, interferon (IFN), in-
terleukins (1L) etc [12,13]? Releasing of TNF-alpha
stimulates COX-2 enzyme and prostaglandin E2
and 12 production that are responsible for reactive
symptoms of inflammation, edema and pain [13].
This effects of TNF-alpha manifests via stimulating
COX-2 enzyme activity and increased production of
prostaglandins (PGE2 and PGI2) as well as by acti-
vation of prostaglandin EP1 receptors {13,14]. Nu-
merous other cytokines and neurotrophins (growth
factors), such as macrophage colony stimulating
factor (M-CSF), intercellular adhesive molecules
(ICAM), chemokine RANTES, transforming
growth factor beta-] (TGF-betal), macrophage in-
flammatory protein 1-beta (MIP-1 beta), secretory
l)['{.}h}illaSE inhibitor and polymeric immunoglobu-
ine receptor, participate in moderating inflamma-
tory response. Interleukin-7 stimulates growth and
differentiation of T-cells that directly destroy the
infected cells, while 1L-6 and 8 are, together with
TNF-alpha, responsible for recative symptoms of
inflammation [15]. "Feed back" of prostaglandin E2
(PGE2) affects T cells production of anti-
inflammatory cytokines, resulting in elevation of
levels of IL-4, 1L.-10 and 1L-13, as well as low doses
of IL-2. Also, PGE2 stimuiates production of TNF-
alpha, TNF-beta, supressing synthesis of IFN-
gamma, and moderates activity of Th-1 inflamma-
tory response by inhibition of protein-kinase inside
these cells [16].

Levels of 6-keto-PGF 1-alpha represent values of
vasodilatatory, prostacyclin (PGIZ), which is the
dominant prostaglandin metabolite during preg-
nancy. Standard levels of this stable prostacyelin
metabotite in maternal serum are not defined. but it
is well known that its concentrations, as well as val-
ues of PGE2 are elevated compared to unpregnant
status, confirming their role in initial stages of ges-
tation [17]. During the first trimester of pregnancy
levels of 6-keto-PGF l-alpha are within the range of
3.2-50 pg/ml (EIA method), and the interval of
0.61-10 pg/mi (CLIA method), according to data
from Kayman pharmaceuticals, During the first tri-
mester of pregnancy values of 6-keto-PGF -alpha
are within the range of 8.7-25.5 pg/ml, while during
the rest of pregnancy they increase to 235 pg/ml,
and are a little bit lower than in nonpregnancy,
when values are between 10,6 and 277.7 pg/ml [18,
19]. Research data confirm that concentrations of
PGF2-alpha, 6-keto- PGFl-alpha and tromboxane
B2 (TXB2) increase in pregnancy and correlate
with gestational age [20]. According to Khan-Da-
wood [21], during pregnancy, levels of 6-keto-
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toku trudnoce vrednosti 6-keto F'l-alfa u prvom tri-
mestru su, prema drugima, izmedu 8,71 25,5 pg/ml,
a tokom cele trudnoce krecu se u rasponu 8, 75/2:-5
pg/ml i nesto su niZe nego van trudnoce, kada ¢
vrednosti kre¢u u rasponu izmedu 10.6 i 277,71

pe/ml [18,19]. Za vrednosti prostaglandina F2 -alfa,
6 eto PGF1-alfa 1 TXB2 poznatno je da rastu sa
nmtupamem trudnodée 1 kKoreliraju sa napredovanjem
gestacije [20]. Prema Khan-Dawoodu [20]. tokom
trudnoce koncentracije 6-keto-PGEF1-alta vide su u
odnosu na ostale PG-¢e, ali nema korelacije sa gesta-
-:Uf.knm staroféu. Serumske koncentracije PG-a u
maj€ing) 1 fetalnoj krvi iznose 1/50. deo vrednosti u
uterusmim 1 tetalmm tkivima 1 pred kraj trudnoée
pokazuju samo blag: porast | EI]P

S pbzirom na veliki spektar PG-skih aktivnosti v
praktiéne svim tkivima, veoma je verovamo da
imaju veliki znacay o regulacip neurcendokrinih
upliva na lokalnom nivou. Porast koncentracije va-
zodilatatornog PGI2, moZze se objasniti prema Jobi-
nu i saradnicima stimulacijom aktiviiosti COX-2 en-
zima [22], éija se aktivnost ispoljava samo u kn-
titnim situactjama (oftecenje ¢elija uzrokovano in-
fekeijom, Hdi..ﬂl'ljt:m i drugim noksama), Stimu-
lacija COX-2 tipa enzima za produkciju vazodi-
latatornth prostaglandina, kakvi su prostaciklin i
prostaglanidn E2. vezana je za pojacanu produkeiju
interleukina- 1 (IL 1), od strane citokina TINF-alfa,
keii se oslobada iz ée:ﬁja koje ucestvuju u inflama-
tornom odgovoru [23.24].

Porast IL-1 istovremeno dovodi do pojacanog
stvaranja kertikotropin-rilizing hormona (CRH), us-
ted cega raste produkcija kortizola, steroidnog hor-
mona koji ima veliku ulogu u inflamatornim proce-
sima. Kortizel i progesteron su u medusobnop kom-
petitivno) inhibicipi u odnosu na vezivanje za serum-
ski transporter CBG (kortizol-verujuéi globulin). Sa
porastom vrednosti kortizela vedi deo ovog trans-
portera biva "okupiran". progesteron u krvi cirkulise
u vecim Koncentracijama kao slobodan, $to u od-
nosu na receplorski sistem stvara laznu predstavu o
njegovim povisenim vrednostima, te se njegova pro-
dukcija po principu povratne sprege blokira [23].
Lisled toga vrednosti progesterona u sluéaju infek-
cije niZze su nego kod pacijentkinja bez infekcije
donjth delova gem'mln-::g sistema. Snizene vrednosti
progesterona U naSem radu potvrduju i radovi
drugih autora. Prema rezultatima Fidela, transcervi-
kalna inokulacija infekeije kod mifeva u roku od 24
sata uzrokovala je pad produkcije progesterona za
60% [9]. Niske vrednosti progesterona stimulisu
produkciju oksitocina u malim nesteroidnim celija-
ma korpusa luteuma [21]. Povelana sinteza oksito-
cina stimulide sintezu avarijalnog estradiola, koj
takode stimuliSe produkeciju IL-1 a time 1 prosta-
glandina,

U nasem ispitivanju bile su, pored progesterona
stizene 1 vrednosti estradiola 1 prolakiima. Bethea |
saradnici [26] ispitnjuét decidualnu produkciju pro-
laktina u uslovima infekcije. na ekspenmentalmm
zivotinjama, primetili su da posle 36 sati vrednosti

-PGF1-alpha are higher compared to other prosta-
glandins, but do not caorrelate with gestational age.
Estimated serum concentrations of PG-s in maternal
and fetal blood represent only 1/30 part of their
concentrations in uterine and fetal tissues, and by
t[gcn ]cnd of pregnancy, reveal only slight incerease

Assuming hroad spectrum of prostaglandin ac-
tivities in practically all tissues, they probably have
greal importance in regulation of neurcendocring
relations an local levels and during pregnancy. Ele-
vation of vasodilatatory PGI2, during infection of
fetal membranes in pregnum}r, according to Jobin
and al. [22]. is a result of stimulation of cyelo-
oxygenase 2 (COX-2), enzyme whose activation is
expressed in critical situations {cellular damage due
to inflammation, irradiation or other noxes). This
explains elevated concentrations of 6-keto-PGF1-
-alpha, in cases of infecton. Cells that medate in-
{lammatory response release TNF-alpha. neurotro-

phin that {s responsible for elevated production of
Il. |, and consequently for stimulation of COX-2
enzyme resulting in increased concentrations of
va'amhiatamw prostaglandins, prostacyelin and
PGEZ 23,24

Increased llﬂ-’t]h of IL-1, at the same time, stimu-
late production of corticotropin releasing hormone
(CRH}., and steroid hormone cortisol, that has a
great importance in inflammatory response. Cortisol
and progesterone exibit competitive antagonism for
binding serum transporter, cortisol binding protein
(CBP}, which binds both hormones with equivalent
avidity, Increased levels of cortisol, "occupy" this
CBP, and retain progesterone in vascular space cir-
culating as a free molecule, that prevents its meta-
bolic clearance. This, on the Igasis of receptor
system, simulates false elevated levels of propester-
one, and "feed back™ mechanism blocks its produc-
tion [25]. This 1s probably the mechanism that
retains lower levels of progesterone during in-
traovarian infection.

Lower progesterone levels, found in our study
have been reported by other autors as well. Re-
search of Fidel et al. [9] revealed that transcervical
inoculation of bacteria. inside 24 hours, resulted in
60% lower progesterone production, in mice. Low
progesterone levels result in clevated production of
oxyiocin (OX) in nonsteroid luteal cells [21]. This
stimulates synthesis of estradiol, that again elevates
levels of IL-1, and prostanoids.

In owur slud}f levels of estradiol and prolactin
were also lower in the subgroup with positive vagi-
nal and cervical smears. Bethea and al [26], est-
mating decidual production of prolactin in animal
models, found that 36 hours after intracervical in-
oculation of infective agents, levels of prolactin de-
creased by 40%, and after 61-72 hours by 71%. In
this study, IL-1 infusion resulted also in decrease of
prolactin levels by 66%, inside 24-72 hours after
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PRL padaju za 40%, dok 61-72 sata po inokulaciji
inféktivnog agensa vrednosti prolaktina padaju za
71%. Infuzija interleukina-1(TL-1), v ovom ispiti-
vanju, dovodila je takode do pada vrednosti prolak-
tina za 66% 25-?2 h po administraciji, Blokada
Emdukcije prolaktina putem IL-1 beta, je logitna,
uduéi da prolaktin stimulise njcgovu produkeiju, te

njegove visoke vrednosti mogu delovari mehaniz-
mom “povratne sprege” inhibitorno na produkeiju
prolaktina. Ukoliko je u infuziju dodat indome-
tacin, koji blokira sintezu prostaglandina, promena
nije bilo, §to znaéi da pad vrednosti prelakting nije
vezan za promene nivoa prostaglandina. Pad vred-
nosti prolaktina delimiéno je takode odgovoran za
niske vrednosti progesterona, buduéi da prolaktin
blokira receptore za luteiniziraju¢i hormon u kor-
pust luteumu, preko kojih humani horionski go-
nadotropin stimulide sintezu progesterona [27,28].

Pored poznatih inflamatornih medijatora, kao §to
su citokini 1 prostaglandini, u inflamatomim reakci-
jama uéestvuju i histamin, bradikinin, zatim protoni.
ATP i slobodni radikali (azotni oksid-NO) {29].

Kod pacijentkinja sa pozitivmim nalazima na
prisustvo infekta u donjim partijama genitalnog
sistema, bila bi interesantno ukljuciti i analizu C-
reaktivnog proteina (CRP), bududi da su ispitivanja
De Meeusa i saradnika pokazala da su vrednosu
ovog markera infekeije povidene u sluCaju prevre-
menog porodaja provociranog infektom [30],

Lokalizacija infekcije unutar trofoblastmog tkiva
rezultira nastankom viloznog edema, koji izaziva
hipoksiju embriona, odnosno fetusa, zbog kompre-
sije krvnih sudova, usled prisustva mmtersticijalnog
edema unutar resica, kao i zbog zadebljanja difuzi-
one membrane izmedu majcine i fetalne cirkulacije
[31]. Kompromitovanje cirkulacije ka embrionu re-
zultira stagniranjem embrionalnog rasta, poremeca-
jima u njegovo] homeostazi i odbacivanjem kon-
cepta.

LZakljucak

Prisutnost infekta u donjim partijama Eﬁnilalnug
sistema Zene, ascendentnim Sirenjem i bez mani-
festne infekeije, moZe ugroziti plod. Prisustvo bak-
terija stimulige lokalno oslobadanje promilamator-
nih citokina 1 produkeiju vamdiljatammih prosta-
glandina, kako Ei s¢ kompromitovana embrionaina
cirkulacija pobolj3ala. Porast koncentracije prosta-
ciklina u sluéajevima patoloskih nalaza cervikalnih i
Eﬁinalnih brisgva istovremeno je udruZen sa blo-
adom produkeije estradiola, progesterona 1 prolak-
tina.

Mitreski A, { sar. Nivo prostaciklina i hormona

administration, by "feed back"” mechanism. Admini-
stration of indomethacin, prostaglandin metablolite,
by infusion, did not alter levels of prolactin, Low
prolactin [evels are partly responsible for progester-
one decrease, because prolactin blocks receptors of
luteinizing hormone (LH)} inside corpus luteum,
through which human chorionic gonadotropin
stimulates progesterone production [27,28].

Apart from the mentioned mediators of inflam-
matory reaction, such as cytokines and prostagland-
ins, other biologically active molecules, such as
histamine, bradykinin, protons, ATP and free radi-
cals (such as nitric oxide) also affect this response
[29].

In patients with posilive bacterial tests, analyses
shoud include determination of C-reactive protein
(CRP). because investigations of DeMeeus and al.
;3'.'}] revealed elevated levels of this marker of in-
ection in cases of preterm labor and asymptomatic
infection.

Spred of infection into trophoblast tissue results
i villous edema. This interstitial edema inside villi
compromises fetal circulation and causes hypoxia
of the embrvo, and preventing feto-maternal ex-
change (31). Disorders in supply result in stagna-
tion of embryonal development, disturbances of
homeostasis and spontaneous abortion.

Conclusion

Ascending infections of the lower genital tract in
women, althongh without manifestations, may jeop-
ardize the embryo. Bacteria stimulate local release
of proinflammatory cytokines and production of
vasodilatatory prostagiandins, in order to improve
the compromised fetal circulation. Increase in
prostacyclin levels during infection is followed by
suppression of estradiol, progesterone and prolactin
production.
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