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JlucepmayuoHeH mpyd, ¢ Koiimo e nMpudobuma obpaszoeamenHama u
Hay4yHa cmeneH ,,JJokmop“:

MpomMeHn B HMBaTa Ha LUpPKyNUpaliuTe 6MoMapKepu U exorpadpckm KputTepum
NpU XMNepTeH3UBHU CbCTOAHUSA MO BpeMe Ha GpeMeHHOCT

MpeeknamncuaTa (ME) e ocHOBHA NpMYMHA 33 MaluMHa U NepuHaTanHa 3ab6oseBaemocT u
CMBPTHOCT U YC/IOXKHABA OKONO 2-8% OT GpeMeHHOCTMTE NOo uennsa cBAT. HeMHOTO paHHO
OTKpPMBAHE € KPUTMYHO BA)KHO 3a CTpaTUPMKaALMATA HA PUCKa U NpeaoTBpaTABAaHETO Ha Mo-
HATATbLWHUTE KOMMMKALLUM.

B guceptaunoHHMAT Tpya Ha O-p Hwukona MNonoBcku uLenn ga ce Aage no-AcHa nNpeacrtsa 3a HOBWU
noTeHUMaHN BUOMapKepn B KOMOMHALMA C HEMHBA3MBHU exorpadCckM MeToamM 3a CBOEBPEMEHHO
OTKPMBAHE Ha }KEHUTE C BUCOK PUCK OT pa3BuTMe Ha npeeknamncua. Tosa 6bu HGnraronpuaTcTBano
AnarHosaTta n nporHosara Ha bonecrra.

JduncepTauMoHeHHMAT Tpya e B 0b6em 138 cTpaHuuM, pasnpeseneHn Kakto cnegsa: BobeegeHue - 2 cTp.,
0630p — 56 cTp., Llen n 3agaum - 1 ctp., Matepuan n Metoam - 12 ctp., CobcTBeHn pesyntatm - 17 ctp.,
O6cbxkaaHe - 14 ctp., U3Boau - 2 cTp., MpuHocK - 2 cTp., Bubnuorpadus - 24 ctp. HayuHua tpya e
oHarnegeH ¢ 9 Tabanum mn 23 durypu. N3nonseanHm ca 334 AnTepaTypHM U3TOYHKUKA, OT KOUTO 15 Ha
Knpuamua. JucepTaumoHHUAT TPYL, € NPaBUIHO CTPYKTYPUpPaH.

LienTa v 3aaunTe ca AcHO GOpPMY/IMPaHM, KOETO e NPenoCcTaBKa 3a KayecTBeHa paboTa v nosiyyaBaHe
Ha afeKBaTHU pe3ynTaTW. 3a M3cieABaHe Ha CbpLETOo, CbAoBeTe M HpeMeHHOCTTa ca M3M0/3BaHM
CbBPEMEHHU HEMHBA3WBHW METOAM, C aKLEHT BbpXy exokapguorpaduata u TpaHcabaomuHanHaTa
exorpadus 3a onpegensHe Ha Jonnepos Pl Ha ymbuanKanHa v yTepuHHa apTepums.

Martepuan u metogu: AKTyanHu ca NabopaTopHUTE U MMYHONOTMYHUTE METOAM 33 OLEeHKa Ha
NPOMEHUTE B CEPYMHMUTE HMBA HAa MMP-2,-9,-8,-13, TIMP-1, -2 1 log0KaNNKCUH NpU NPeeKamMncus.
N3cnepBaHu ca 55 NauMeHTKM ¢ Npeeknamncusa U KOHTPOHa rpyna oT 35 34paBu KeHU ¢ HopMasiHa
6pemeHHOCT OT KnmHuka no ,AkywepctBo u MHekonormna”, YMBA/ ,O-p I.CtpaHckn”- MNneseH,
Kategpa , AKyliepcTBo M rmHekonorusa”- MeanunHckm YHusepcuteT, MneseH npes nepuoga ot HOnu
2020 po Asryct 2021r. AHanusupaHun ca cnegHuTe nokasatenu: 1. CpegeH nyncatMeeH MHAOEKC Ha
YTEPUHHA M Ha ymbuAMKanHa aptepus npu npeeknamncma M HopmasHa bpemeHHocT 2. CpeaeH
nyncaTMBeH MHAEKC Ha yTePUHHA M HA YMOMAUKaNHa apTepua cnopes BpeMeTo Ha maHudecTaumata
Ha npeeknamncusTa 3. CpeaeH nyncaTMBeH MHAEKC HA YTEPUHHA M HA YMBUAMKAIHA apTepua cnopes,
TeXecTTa Ha npeeknamncuata 4. MaltumHn exokapauorpadpckm napameTpu Npu npeeknamncua 5.



CepymHu HMBa Ha KonareHasmute MMP-8, -13 npn npeeknamncua 6. CepyMHM HMBA HA KenaTnHasumTte
MMP-2, -9 npu npeeknamncma 7. CepymHu HuBa Ha TIMP-1, -2 npu npeeknamncma 8. Pona Ha
CEePYMHUAT NOAOKANNCUH B NaToreHe3aTta Ha NpeeKkaamncuaTa n onpeaenaHe Bb3MOXKHOCTUTE My KaTo
MapKep 3a paHHa AMarHosa 1 NpPorHo3a Ha npeeknamncua 4 HanpaseHa e CbBpeMeHHa CTaTUCTUYECKA
0bpaboTKka Ha pe3synTaTtuTte Ype3 codpTyepHu cTaTucTnyeckm naketm STATGRAPHICS mn SPSS.

MocoyeHun ca cneaHute pesyntatu: (1) CpegHUAT NysncaTMBEH MHAEKC Ha apTepusa yTepuMHa M Ha
apTepua yMBUAMKANUC ca CUTHUPUKAHTHO MO-BUCOKWU MPWU MpPeeKknamncua CnpAMO HOpPMaHaTa
6pemeHHoCT; (2) Mpu paHHa npeeknamncus B 71.43% oT cnyyauTe ce oTKpmBa BMCOK UtA Pl, gokaTo
28.57% ca c HopmaneH nHaekc. MNpn KbCHa NpeeKkiaMmncna CboTBETHO npoueHTute ca 43.9% n 56.1%
(3) Npu neka npeeknamncua B 20.69% oT cnyyaute ce oTKpmBa BMcOK UtA PIl, pokato 79.31% ca c
HOpManeH uHAeKc. Mpu TekKa MpeekNamncus NpoLeHTUTe ca CboTBeTHO 84.62% u 15.38%; (4)
N3cnepBaHuTe exokapanorpadCckm napameTpu ca CUrHUGUKAHTHO MO-BUCOKM MPU Mpeeknamncusa B
CpaBHeHMe C HopmasHaTa bpemeHHocT; (5) He ce ycTaHOBABAT CTaTUCTUYECKM 3HAYMMU PA3SIMKK B
HMBaTa Ha KonareHasute MMP-8 u -13 npu KeHuTe c NpeeKknamncus n Tesm ¢ HopmasaHa bpemeHHOoCT;
(6) CepymHuTe HMBAa Ha MMP-2 ca CTAaTUCTMYECKM 3HAYMMO MO-BUCOKM MNpU BpemeHHUTe ¢
npeeKknamncua B CPaBHEHWE C YKEHMUTE C HOPMANHO MnpoTuyawa bpemeHHocT; (7) He ce gokassa
CTAaTUCTUYECKM 3HAYMMa pas3anKa B HMBATa Ha TIMP-1 1 -2 npu npeeknamncua cNpAMO HOpMasHaTa
b6pemeHHocT; (8) CepymHUTEe HMBA HA MMOAOKANMKCMHA Ca CUFHUOUKAHTHO MO-BUCOKU NPU KEHWU C
npeeknamncua B CpaBHeHMe € Te3n C HopMasiHa bpemeHHOCT

NpuHocuTe ca 7 c OpUrMHaNEeH XapaKTep 1 3 ¢ NOTBbpAUTENEH., ACHO GOPMYANPAHU M 060CHOBAHU

MpnHOCKU C OPpUTUHANEH XapaKTep

1. AHanM3MpaHo e YeCTOTHOTO pa3npeaeneHne Ha CPeAHUAT NyNCaTUBEH MHAEKC Ha
YyTEPUHHA 1 Ha yMBUAMKanHa apTepusa cnopes BPeMeTo Ha MaHudecTaLmaTa Ha
npeeknamncuaTa u cnopes TexecTTa M.

2. U3BbpLUIEHO e NpoyYBaHe Ha NOAOKA/IMKCMHA NPU NaLMEeHTKM C npeeknamncma. 3a
MbpBY NbT e AedUHMPaHa Nparosa cTOMHOCT OT 3ng/ml 3a cepymeH NOAOKaMKCUH,
KOATO pasrpaHMyaBa Npeeknamncus oT HopmaaHa bpemeHHOCT. KOHCTpyupaH e
JIOTUCTUYEH perpecMoHeH Mmoaen NokasBall, Ye 3aBULLEHUTE CEPYMHH
NOAOKa/NIMKCMHOBM HMBA UHAMLMPAT 3 NbTU NO-BUCOKA BEPOATHOCT 33 Pa3BUTUE Ha
npeeknamncusa, CNpamo 34paBn bpeMeHHU KeHun 6e3 noBuweHU HMBA. basnpaiku ce
Ha Te3u pe3yaTaTu, HaCTOALLETO NPOyYBaHe AaBa OCHOBAHUA Aa Ce CYUTA, Ye
CEPYMHMAT NOLOKAZIMKCUH MOKe Aa 6bae M3MnosiBaH KaTo MHAMKATOP 3a AnarHosa u
NPOrHo3a Ha NpeeKknamncus.

3. 3a NbpBM MbT € OTKPUTO, Ye MPOMEHUTE B NOAOKA/IMKCUHOBUTE HMBA UTPanT
onpezeneHa posa B Npoueca Ha NOBMLIABAHE HA apTEPUANHOTO HaNAraHe No Bpeme
Ha HpeMeHHOCT, KaTo MO TO3M HAUYMH ca CBbP3aHM C NaToreHesaTta Ha
npeeknamncmaTa. 3a ToBa CBUAETENCTBA HAMepeHa Kopenauma Ha MNogoKannKkemH
CbC CUCTONIMYHOTO M ANACTOIMYHOTO apTEPMANHO HaNATAHE.

4. 3a nbpBU NbT € NOKaszaHOo B3aumogencrene mexagy PCX n cneundmyHn cbpaeyHm
CTPYKTYPW, OCHOBABALLO CEe Ha OTKPUTATA Kopenauua Mexay ManymHute
exokapauorpadckm napameTpu gebennHa Ha MexXayKamMepHUAT cenTym n aebenvHa
Ha 334HaTa CTeHA Ha /IABaTa Kamepa M NOAOKANMKCUH. HamepeHa e 1 Bpb3Ka mexay
JonneposuTe ynTpa3ByKOBM NOKa3aTeNn CpeneH NyacaTMBeH MHAEKC HA YTEPUHHA U
yMbUAMKaNHa apTepuma U NOAOKANIMKCUH, KOATO OTPa3sABa CbA0BM U3MEHEHUA



acouMUpPaHn ¢ pa3BUTUETO Ha abHOPMANIHOTO peMoaenunpaHe Ha Te3un apTepun npu
npeexknamncua.

5. 3a nbpeBu NbT B Bbarapua ca onpegeneHn cepymHUTE HMBA Ha XKefaTUHasuTe
MMP-2, -9; konareHasnte MMP-8, -13 1 TbKaHHUTE UM UHXMbUTOPU: TIMP-1, -2 npwu
npeexknamncus.

6. 3a NbpBU NBT € YCTaHOBEHA B3aMMOBPDb3Ka MeX a4y NPOMEHUTE B CEPYMHUTE HMBA
MMP-2 n cpegHWNAT NyacaTUBEH MHAEKC Ha apTepua yTepuHa. KoOHCTaTMpaHo e
oTHoweHue Ha MMP-2 KbM NaTONOMMYHO NOBMLLEHATa BaCKyapHa pe3nCcTeHTHOCT
npu npeeknamncua, CbA0BOTO pemoenmpaHe, pasBuTneTo 1 NporpecuaTa Ha
npeeKknamncuaATa, KaTo rope-cnoMeHaTaTa MeTanonpoTenHasa urpae BaxkHa pons B
naToreHeTUYHUTE MeXaHU3MM 33 Pa3BUTUETO HA TOBA XMMEPTEH3UBHO CbCTOAHUE HA
bpemeHHoOCTTa.

7. 3a nbpBU NbT e nscnegsaHa MMP-8 npu npeeknamncua. U3BbpLlieHUAT aHanus
pa3KkpuBa, Ye HMBATa Ha cepymHa MMP-8 He NoKa3BaT CTaTUCTUYECKMN 3HAYMMA
pasanKa Npu NPeekNamncma cCnpsmo HopmaaHa bpemeHHOCT. YCTaHOBEHO €, Ye
MMP-8 He yyacTBa AMpPEKTHO B NaToreHesarta Ha npeeknamncuaTa.

MpuHOCK C NOTBLPAUTENEH XapaKTep

1. NoTBBbPAEHO €, Ye CPeaHUAT NyNCaTUBEH MHAEKC Ha apTepua yTepuHa u

CPeAHUAT NMy/acaTUBEH MHAEKC Ha apTepua YMOUANKaAnUC ca CUTHUPUKAHTHO MOBUCOKU MpU
npeeknamncusa cnpPsimo HopmMasiHa 6peMeHHOCT.

2. U3cnepBaHu ca MaiinMHUTE exoKapamorpadckmMTe napaMmeTpu Npu npeeknamncus.
Bbnpeku ye, CTOMHOCTUTE Ha TE3M NapameTpu NonaaaT B pedepeHTHUTE rpaHnLM,
npoy4eHnTe exoKapaMorpadckm NokasaTenm ca CUrHUGMKaHTHO NO-BUCOKM NpU
npeeKaamMncmMs CNPAMO *KeHM C HoOpMasiHa bpeMeHHOCT.

3. MoTBBbPAEHO €, Ye cepyMHUTE HMBA Ha NoA0KaNINMKCUH NPU NALMEHTKM C
npeekaamncma ce 3aBULLIABAT CUTHUOUKAHTHO CMPAMO KEHU C HOpMasHa
6peMEHHOCT, KaTO NOAOKAa/IMKCUHUBUTE HUBA NPU KeHUTE C PaHHa NpeeKks1amncua ca
CTaTUCTUYECKM 3HAUMMO MO-BUCOKM OT TE3U MPU KEHUTE C KbCHA NPEeKkNamncus.
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LIPID INDICES, ELASTIN TURNOVER AND THE
DEVELOPMENT OF MICROVASCULAR COMPLICATIONS -
A STUDY IN DIABETIC PATIENTS WITH ARTERIAL
HYPERTENSION
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Abstract. Background and Aims: An important factor in the developmeni of vascular
wall lesions is the degradation of the elastic fiber major protein — elastin. Elastin peptides
(EDP} derived from this degradation are present in the circulation and are a stimulus for
the production of anti-slastin antibodies (AEAbs) IgM, IgG and IgA. The aim of this study
was o investigate the possible associafion between AEADs, lipid indices and the develop-
ment of microvascular complications. Material and Methods: Sera of 93 patients with type
2 diabetes mellitus (T2DM) and arierial hyperiension (AH) were investigated (mean age
61,4 £ 11,3 years, diabefes duration 9,88 + 3,12 years; hyperfension duration 9,28 £ 4,98).
ElISA was used for determination of anti-elastin antibodies. These levels were compared
fo serum AEAbs in 42 age- and sex-matched controls. Diabefic pafients were divided in
fwao groups according to the presence — Group 1 (n = 67) or absence — Group 2 (n = 26)
of microangiopathy. The lipid profile and lipid indices (log TG/HDL, LOL/HDL, TC/HDL and
TG/HDL) were also studied. Resuits: Patients with T2DM and AH showed siatistically
significant higher levels of serum AEADs IgA than healthy controls — 0,338 (0,133+0,452)
vs. 0,006 (0,052+0,068) (KW = 19,54; P < 0.0001). Group 1 showed stafistically significant
higher levels of AEAbs IgA than pafients without microangiopathy — 0,353 (0,173+0,471)
vs. 0,235 (0,098+0,377) (KW = 3,36; p = 0.05) and healthy controls — 0,353 (0,173+0,471)
vs. 0,006 (0,052+0,068) (KW = 20,37; p < 0.0001) {0.37 £ 0,03 vs. 0.06+0.01) (p = 0.0001).
Pafients from Group 2 showed significantly higher levels of AEADs IgA than controls 0,235
(0,098+0,377) vs. 0,006 (0,052+0,068) (KW = 8,54, P = 0.003). AEAbs IgA showed correla-
tion with insulin dose (r = -0.35); {p = 0.01), S8F (r=0.31); (p = 0.001), HbATe {r=0.21);
o =0.04), BMI (r= 0.22); {p = 0.01). AEAbs igA correlated with log TG/HDL (r=0.28); (p =
0.001), LDL/HDL r=0.22); (p = 0.01) TGHDL (r=0.22); (p = 0.01) and with T&HDL (r=
0.15); {p = 0.05). Conciusion: Our study proved a relationship between elevation of AEAD
IgA, high lipid indices and the development of microvascular complications in patients with
type 2 diabefes mellitus and arferial hypertension.

Key words: diabetes mellifuz, arenal hypertension, anfi-elasztin anfibodies (IgG, igM, igd), microan-
giopathy; lipid indices
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Abstract

Background and Alms: Proteins containing advanced glycatton end products are highly immunogentc and antt-advanced glycation
end products antthodies (ant1- AGEs antibodies) are found i the sera of diabetics.

Materials and metheds: Enryme-linked immunosorbent assay (ELISA) was used for measuring levels of antl-advanced glycation
end products antibodies in sera of 93 patients with type 2 diabetes mellitus and arterial hypertension (mean age 61.4211.3 years, diabe-
tes duratbon 9.8823.12 years; hypertension duration 9.28:4.98). These values were compared to serum antl-AGEs antibodies in 42 age
and sex matched controls. Diabetics were divided in two groups according to presence or absence of microangtopathy, group 1 {n=67)
and group 2 {n=16), respectively.

Results: Serum kevels of antl- AGEs antibodies in patients with type 2 diabetes mellitus and artertal hypertension were statistically
significantly higher than those In the control group (1.39:0.39 vs. L05+0.32), (p<005). Group 1 showed significantly higher levels of
antl- AGEs antibodies than those of healthy controls (L53+0.14 vs. 1L05+0032), (p<0.01). Ant-AGEs antibodies levels were higher in
patienis with microvascular complications than these in patients without complications. Antl-AGEs antibodies correlate with diastolic
blood pressure (r=0.26, p=0.05) and body mass index (r=0.37, p=0.03). We found significantly higher percentage of positive patients for
anti- AGEs antibodles (mean+250) tn group 1 than in group L

Conclusion: Determining the levels of serum antt- AGEs anttbodies can help physicians make early diagnosts and prognosts of the sever-
ity of kate diabetic comphications i hypertenstve patients.

Keywords
anti-advanced ghycation end products antibodies, arterial hypertenston, diabetic microvascular complications

INTRODUCTION

tes.!" Long living proteins such as collagen, elastin, lens
crystalline and DNA are particularly susceptible to AGE
Non-enzymatic ghycation of proteins or lipids can lead to  modification.” In our previous studies, we found elevated
the formation of reactive advanced glycation end products  serum levels of anti-collagen type IV and anti-elastin anti-
(AGEs), which are thought to be implicated in the forma-  bodies in patients with type 2 diabetes mellitus with micro-
tion of micro- and macrovascular complications in disbe-  angiopathy®” Reactive AGE can directly alter the physical
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Abstract: Gelatinases (matrix metalloprokinase-2 and -%) are eneymes from the mabrx metallo-
proemases (MMPs) family, which ane associated with collagen degradation. MMP-2 is capable of
cleaving gelatine, types [and IV collagens, while MMP-9 14 incapable of dinect probeoclysis of collagen
I and digests collagen type IV, MMP-2 and -9 are both important regulators of vascular and wlerine
remodeling in a healthy pregnancy. Alterations in the collagen structure of the uberus and spiral
arteres are observed i women wath hy pertensive disorders of pregnancy. Dysregulation of MMP-2
and MMP-9 has been imphicated in abnormal vasedilabion, placentation, and wlerine expansion
in preeclampsia Early preeclampsia detection is paramount for risk stratification and prevention
of further complications. Understanding the role of MMP-2 and-9 in uteroplacental and vascular
remodeling could help design new approaches for prediction and management of preeclampsia. Thas
review presents a general survey of MMP-2 and MMP-9 faulty regulation and impaired collagen
types Land IV turnover in complicated pregnancies. Their potential role as circulating markers for
diagnosis, prognoss, and montonng of preeclampsia development is discussed as well

Keywords: extracellular matrix; spiral arterses; collagen types Land IV; microcireulatory ischemia;
emarkers; preeclampsia

1 Introduction

Preeclampsia (PE) is one of the most significant causes of maternal and perinatal
morbidity and mortality. It has been estimated that around 2-8 per cent of pregnancies
in the world are complicated by PE. Fetal growth restriction is also generally seen. The
mechanisms of PE have not yet been clearly identified. Theme is evidence that vascular nesis-
tance is abnormally increased and leads to hy pertension in women with PE, but the causal
mechanizms kading to preeclampsia have not yet been fully estimated. Poor placental per
fusion plays an important role in increasing maternal vascular resistance, thus, it has been
proposed as a significant reason for subsequent placental ischemia. Impaired expression of
matrix metalloproteinases has been associated with shallowing cytotrophoblast invasion
and incomplete remodeling of the spiral arteries. Studies have demonstrated placental
ischemia and hypoxia as a central causative factor in the etiology of preeclampsia. Hence,
altered placental perfusion has been highlighted as a major reason leading to widespread
maternal endothelial dysfunction.

2 General Concepts of Extracellular Matrix of Uterus and Vasculature

A normal pregnancy is associated with marked hemodynamic and uterine changes
that allow adequate uteroplacental blood flow and uterine expansion for a growing fetus.
It has been reported that extracellular matrix (ECM) might modulate tropheblast invasion

Dignostics 2021, 11, 480. htps:/ [ doiarg/ 10,3300/ diagnostics11030430
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Abstract: Galectin-2 (gal-3) is lectin which is presumed to interact with extracellular
matrix proteins and cell surface glycoproteins in normal and pathophysiclogical
conditions. The expression of gal-3 at the fetal-maternal interface partially overlaps
that of gal-1, suggesting that an interplay between them might be important for
hypertensive disorders in pregnancy like preeclampsia. The aim of ocur study was

to test the hypothesis whether galectin-3 could be used as a predictive marker for
early-onset preeclampsia development. 32 patients with early-onszet preeclampsia
were examined, mean age 28.8 £ 5.5; and 22 age matched normal pregnancies
mean age 28.5 £ 6.0. The enzyme-linked immunosorbent assay (ELISA) was used
for measuring serum galectin-3 levels. There were no significant differences between
serum levels of galectin-3 in sera of preeclampsia patients compared to normal
pregnant women — 141 £ 477 vs_ 157 £ 5.95 ng/ml (p=0.05). Serum galectin-3
levels correlated with maternal age (r=0.33; p=0.03) and BMI (body mass index)
(r=0.52; p=0.01). Our data suggest that determination of serum galectin-3 levels
may not be a useful method for prediction of early-onset presclampsia. Studies
should be aimed to other categories of biomarkers.
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Collagen type lll to type | propeptides ratio is a better indicator of
early-onset preeclampsia than a single propeptide

Colagen type |1 bo Cype | propeptides ratie- an early onset presclampsia indicator
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Abstract

Aim: In this study, we aimed o ivestigate whether matemnal serum levels of collagen propeptides N-terminal propeptide of collagen type NI [FIINF), M-
terminal prepeptide of collagen type | [FINF) and C-terminal propeptide of collagen type | (PICF) warmant further shudy as candidate Blochemical markers for
the develcpment of eary-cnset presclampsia Materal and Methods: The sera of 32 patients with early-onset presclamesia (x 34 gestarional weeis) were
emined The mean sge of the patients was 2A8:55 years; and the mean age of 72 sge-matchid nomal pregnants was TAS 6D pears. The enzyrme-lisked
Imrunosorbent assay [ELISA] was used for measuring collagen type | and |1 propeptides- FIINE, PINF, and FICF.

Results: Senum levels of PIINP in women with presdampsia were significantly higher than in normal pregaancies (150,3231,0 vs 120,5:29,5 pgiL) [F=547;
p=0,015]. There were ne significant differences betwesn levels of FINF and FICP in presclamgsia women than nomal pregnancies [18,715,5 vs. 18826, 7 pgiL)
lp=005] and (10,958 wva. 105229 pgil) |p=0,05] respectively Athough type | procolagen bessls vere ms@ihanq, ebevated in preeclampdaia, the mato
of type I to type | precollagen in sera of patients with presclampsia was significanty higher than sermal pregnancy [PIINF/PICP= T3E ws. 11,5 (t==2.01;

p=0.04].

Déscussion: Our data suggest an association behween changes in levels of FIIINF and the development of sarly-cnset presclampsia. Determination of the
PIINPFICR ratio may ke & mone wseful method for g the devel and progression of sarky-cnset presclampsia than & separate colligen pro-
peptide marker.
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Abstract Extracellular matrix (ECM) turnover is characterized by a unique balance between matrix
metalloproteinases” degradation activity and their natural inhibition by collagen specific tissue
inhibitors. Human uterine ECM is a complex structure, majorly consisting of proteins as fibrillar
collagen types I and 11, fibronectin, and laminin. Collagenases are enzymes from the matrix
metalloproteinases” family, which are predominantly involved in fibrillar collagen types I and
Il degradation. They are mainly represented by matrix metalloproteinase-1, -13 (MMP-1, -13),
naturally inhibited by tissue inhibitors (TIMP-1, -2). The collagen structure of the uterus has been
shown to be impaired in women with preeclampsia. This is a result of MMPsTIMPs dysregulation
interplay. This review article summarizes the actual available research data in the literature about
the role of MMI-1, MMP-13 and TIMP-1, and TIMP-2 in collagen types 1 and III tumover in healthy
and complicated pregnancy Their potential use as circulating markers for diagnosis, prognosis,
and monitoring of the development of preeclampsia is discussed as well.

Keywords: extracellular matrix; collagen types [ and [II; biomarkers; preeclampsia

1. Collagen Type I Characteristics

Collagen type | is a major connective tissue protein. It increases the strength and stability of the
cytoskeleton. The exceptional strength of skin, ligaments, tendons, and vessels requires a long protein
chain characterized by repeated amino acid residues and a regular secondary structure.

Type I collagen is fibrillar collagen and a major part of the interstitial membrane’s structure. It is
the most prevalent type of collagen and a key structural composition of many tissues. It is found
practically in all structures involving connective tissue. Type I collagen is the main structural protein
of bone, skin, tendon, ligaments, sclera, cornea, and blood vessels, as well as an important component
of other tissues. It is gathered in fibers forming a structural-mechanical scaffold (matrix) of bones, skin,
tendons, cornea, blood vessel walls, and other connective tisswes [1].

The COL1A1 gene produces the pro-alphal (I) chain. This chain combines with another pro-alphal
(I} chain and also with a pro-alpha2 (I} chain (produced by the COLTA2 gene) to make a molecule
of type I procollagen. These triple-stranded, rope-like procollagen molecules must be processed by
enzymes outside the cell. Once these molecules are processed, they arrange themsehves into long,

Appl. 5a. 2020, 10, 7731; doi:10. 3390 app1 0217731 www.mdploom/fjournalapplsc
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Abstract

Intreduction: Podocalyxin (PCX) 15 an indicator of glomerular injury. Astde from the kidney, it 15 expressed in the endothelial cells
of variows organs. Echographic examinations are wseful in assessing the alterations in cardiovascoular structure and function during
pregoancy.

Alme The aim of the present study was to evaluate PCX concentrations in preeclampsla (PE) and to investigate the existence of associa-
tion between PCX levels and maternal echocardiographic and Doppler ultrasound parameters.

Materlals and metheds: Fifty-five women with PE were examined. The mean age of patients was 24.9+4 vears; and the mean age of
the control group of 35 women with normal pregnancles was 24.7+5.4 years. ELISA was used to determine concentrations of PCX.
Echocardiographic assessment of all subjects was performed. In addition, umbilical (UmA) and uterine (ULA) artery pubsatility indices
(PT} were evaluated.

Results: The levels of serum PCY in PE women were statistically significantly higher than those in women with normal pregnancy:
2 a6+067 va. 2402033 ngm] (p=0.03). Cut-off value at 3 ng/ml was obtained for podocalyxin in order to discriminate between PE and
healthy pregnancy. Logistic regresslon model was statistically stgnificant: OR=3226, (95% C1 1.084-9.5949); (p=0.01%). PCX correlated
with systolic blood pressure (r=0.30; p=0.004), diastolic blood pressure (r={.35; p=0.0007), UtA P1 (r=030; p=0.004), UmA PI (r=021;
p=0.047), IVS (r=0.32; p=0.002), and LNPWI} {r=0.28; p=0.007}.

Conclusions: Healthy pregnant women with PCX kevels above the out-off valwe of 3 ngml are at a higher risk for developing preeclamp-
s1a. Flevated PCX levels indicate three times higher probability for PE development than women with values below the cut-off value.
PCX might be a promising marker for diagnosis and prognosis of PE.

Keywords
diagnosis and prognosis, echography, podocalyxin, preeclampsta, serum levels
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Abstract. Background: Matrix metalloprofeinase-2 (MMP-2) is an enzye from the gelafi-
nases family involved mainly in collagen degradation. It is also known as a key reguiator
of normal vascular remodelling during a healthy pregnancy. Failure of regulation of MMP-2
has been associated with abnommal vasodilation, placentation, uterine expansion and de-
velopment of preeciampsia (FPE). Aims: (1) defermine serum MMP-2 levels in women with
PE and healthy pregnancy, (2) evaluate mean uterine arferies Doppler pulsatility index (LA
Pi}) and (3} investigate the a possible association between these parametfers. Materials
and methods: This was a case-conifrol sfudy. Fifty-five women with PE (mean age 24.9
+ 6 years) and a control group of 35 women with normal pregnancies (mean age 24.7 +
5.4 years) were examined. An enzymeinked immunosorbent assay (ELISA) was used fo
determine serum levels of MMP-2. Mean Ut4 Pl were evalualed by Doppler velocimetry.
Results: Serum MMP-2 levels in preeclampsia were significantly higher than in women
with normal pregnancy 11.7 (9.115.5) vs. 7.7 ng/ml (6.5513.4) (p = 0.016). Mean UtA PI
was significantly higher in preeclampsia than in healthy pregnant women: 1.12 (0.82=1.5)
vs. 075 (0.6950.85); (p = 0.024). MMP-2 correlated with UtA Pl r= 0214, p = 0.043). Cut-
off value at 14 ng/mi for MMP-2 was found fo discriminate between PE and healthy preg-
nancy. Conclusion: Our dafa showed an associaion between serum MMP-2 and Mean
UtA PI. We suggest that MMP-2 cowld have a potential imply on matemal uterine artenes’
structure, favoring their constriction, increased resistance and abnormal uterine wascular
remodeling. Further studies are warranted fo clarify whether defermination of MMP-2 cui-
off value might contribute in the diagnosic work-out strategy for PE.

Key words: mainix mefalloproteinase-2, preecdampasia, uterine Doppler pulzatiliy index
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Abstract. Rheumsfic diseases (RD) primanly affect young women of reproductive age, and thersfore pregnancy
in these patients requires move affenfion. Pregnancy i women with RD requires a8 muitidisciplinary;, carsfully
coordinafed approach before, during and after pregnancy fo ensure the best possible prognosis for the mother
and fhe baby Treafmenf of patients with AD during pregnancy and in the post-nafal perod may be 3 major
challenge for both rheumatologists and obstedrcs-gynecologists. Risk strafification and pregnancy planning are
key fo ensuring normal pregnancy in women with RD and minimal risk of complicafions. On the other hand,
the risks to the fetus are relsfed fo the acfivify of the mother's disease, the presence of specific sufoantibodies,
and mother’s therapy: it is of great imporfance fo stabilze the disease, replace the medication with pregnancy-
compatble drugs, fest the autoanfibody sfatus and assess the organ damage. For these reasons, aclive
maoniforing of pregnant women with RD showld be camied owt by rheumatologists and gymecologists.

Key words: rheumatic diseases, pregnancy, pregnancy complications, intendisciplinary approach, prognosis and
tregtmeant

INTRODUCTION

It i a wellknown fact that rheumatic disease
(RD) has been associated with an increased risk
of developing complications during pregnancy. RD
has limited spread, and therefore their effect on the
course of pregnancy has been studied extensively in
the population of women with the most commen dis-
eases in this group: systemic lupus erythematosus
(SLE) and rheumatoid arthritis (RA). Other systemic
connective tissue disorders (SCTD) also increase
the risk of complications in pregnancy, especially
when disease activity is high, antibodies are detect-
ed, or organ complications occur.

Retrospective data have shown that pregnancy
complications such as hypertension during pregnan-
cy, preeclampsia, fetal growth resfriction and pre-
mature delivery were observed significantly more
frequently in patients with RA than in healthy preg-
nant women. Moreover, these pregnancies require
more frequent Cesarean delivery [1-3]. A meta-anal-
ysis of 2001-2016 studies incleding 3395 SLE pa-
tients demonstrated almost double the relative risk
increase for hypertension during pregnancy and
preeclampsia, more than three times the risk for pre-
mature delivery and more than four times the risk of
child growth retardation [4].

Pregnancy is a condition characterized by major
physiclogical cardiovascular structural and hemody-

namic changes such as Increased cardiac ocutput,
stroke wolume, increased LV size and mass, while
peripheral vascular resistance is decreased. These
mechanisms contribute to the adaptation of the
circulatory system of the pregnant woman. These
changes have a different effect on the RD activity.
Patients with RD may present a challenge during
pregnancy as disease exacerbation may be incor-
rectly interpreted as pregnancy complications or
physiclogical changes. This is because some symp-
toms of RD may overap with normal physiclogical
changes during pregnancy. The distinction between
these different processes is very important. There-
fore, pregnancy in a patient diagnosed with SCTD is
a condition that requires close cooperation between
rheumnatclogists and gynecologists for a nomal
pregnancy and reduced risk of complications [5].

MODERN GUIDELINES FOR PREGMANCY
AND RHEUMATIC DISEASES MANAGEMENT

Fertility and contraception

Studies have shown that RD does not negative-
ly affect fertility [6, 7, 8]. Women with RD can use
mest types of birth control without major concems
about side effects. For example, an intrauterine
device such as a hormone-releasing 1UD (with low
rsks of infection) and progesterone-based therapy
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Abstract Accumulating evidence indicates that two major proleins are responsible for the struc-
tural coherence of bounding cardiomy ooy tes. These biomolecules are known as myocardial Bballar
collagen type I ({COL1) and type T {COL3). In additicn, Gbromectin, laminn, Abrillin, elastin, glyoo-
protems, and protecgly cans take part m the formaton of cardiac extracellular matew (ECM). In phiys-
iological conditions, eollagen synthesis and degradation m human cardiac ECM ane well-regulated
processes, bul they can be impaired in certain cardiovascular diseases, such as heart failuee (HF).
My ocardial remodeling is part of the central mechanism of HF and nvolves cardiomyocyte injury and
cardiac Abrosis due to increased Abanllar collagen accumulation OOL1 and COL3 are predominanily

dheck for
updates involved mn this process. Specific products dentihed as collagen-derived peplides are neleased in the
Cltatian: Mikaloy, A ; Popovals, N circulation as a fesult of abnormal COL1 and COL3 turnover and my ocardial remodeling in HF and

Extracellular Matrix o Heant Diwasz can be detected in patients” sera. The role of these products in the pathogenesis of cardiac fibrosis
Focus on Cireulating Collgen Trpe 1 and the possible cdinical implications are the focus of numerous investigations, This paper teviews
ared 1 Dievived Feplicdies s recent studses on COLL- and COL3-derived peptides in patients with HE Their potential application

Bicanarkess f My ecantial Pdroie as indicators of myocardial fbrosis and prognestic markers of HF i also highlighted.
iared Their Podential @ the Progresis
of Heart Faihane A Conciar Bevions.
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Keywords extracellular matrix; collagen type [ and I derived pephides; bromarkers; heart failune;
myocardial Abrosis
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Paabilichund: 28 nch A1 Heart failure (HF) has been recognized as a worldwide health burden that affects

approximately 40 million people globally [1]. It has been estimated that the incidence of HF

in adults is about 2%, and the rate rises to 6-10% over the age of 65 [2]. For those older than

75 years, the rate is mome than 10% [3]. In addition, because of the increased life expectancy

and risk factors such as hypertension, diabetes, dyslipidemia, and obesity, the morbidity

rate is also expected to rise [4]. It has been reported that in people over the age of 65, heart
failure is the leading cause of hospitalization.

re".;. Based on left ventricular ejection fraction (LVEF) values, the European Society of
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Adtribuaticn {00 BY) license (hitps//

crentiveeommeds oty oo by

40/

Publisher’s Mok MDP] stays canatral
with segard o jurssdsctional claims in
prablished maps and institabonal affl
mabice

Metahalites 2022, 12, 297. hitps/ / dod org)’ 10,3790 metabo] 2040207 https:/ fwww.mdpicom/ joumal/metsbalies




My6ankaumm n aoknaam, nybaMKyBaHU B HayYHU M3aaHuA, pedepupaHn U MHAEKCUPaHU B
CBETOBHOM3BECTHM H6a3un AaHHM ¢ HayyHa Hbopmauus (Scopus n Web of Science) n = 6poit aBTopu

FPYNAT?7

Popovski NK, NikolovAG, Popov YD, Blazheva S. Relationship between
elevated maternal serum podocalyxin concentrations with blood pressure
values and routine laboratory parameters in preeclampsia. J Biomed Clin Res
2021;14(2): 156-161 (ISSN: 1313-9053) — Web of Science - 15T.

J Biomed Clin Res Volume 14 Number 2, 2021

Original Article

RETLATIONSHIP BETWEEN ELEVATED MATERNAL SERUM
PODOCALYXIN CONCENTRATIONS WITH BLOOD PRESSURE VALUES
AND ROUTINE LABORATORY PARAMETERS IN PREECLAMPSIA

Nikola K. Popovskitl,
Asparuh G. Nikolov2,
Yordan D. Popovi,
Svetla O. Blazheva3

Clinic of Obstetrics and Gynecology,
University Hospital - Pleven
‘Department of Obstetrics and
Gynaecology,

Medical University - Pleven
2Dqvision of Medicine,
Cardiovascular Research Working
Group,

Institute for Scientific Research,
Medical University - Pleven
3Department of Clinical Laboratory,
Clinical Immunology and Allergology,
Medical University - Pleven

Corresponding Author:

Asparuh Nikolov

Division of Medicine,

Cardiovasoular Research Working Group,
Institute for Scientific Research,

Medical University - Pleven

1, 5t. Kliment Ohridski Str.

Pleven, 5800

e-mail: a_nicoloffi@yahoo.com

Received: May 11, 2021
Revision received: June o3, 2021
Accepted: November 25, 2021

Summary

Podocalyxin (PCX) 15 a glycoprotein member of the CD34
transmembrane sialonmcin family and covers the surface
of podocytes. It is assumed to be a marker of glomemalar
endothelial injury. In conditions, pedocalyxin excretion in
the urine is increased as a result of podocyte myury. Fecent
studies show that PCX 1z expressed not only m kidneys but
also m the endothelial cells of other organs. Preeclampsia
(PE} 15 characterized by new-onset hypertension, generalized
endothelial injury, and glomemlar alteration. Having this
i mind in the present study, we ammed to: (1) determine
circulating PCX levels i sera of women with preeclampsia
and normal pregnancy; (2) explore for an association between
PCX and blood pressure and (3) mwestigate a possible
relationship between PCX and routine laboratory markers of
cardiac and renal injury/dysfinction. Fifty-five women with
preeclampsia were exannned The mean age of patients was
24 946 years, and the mean age of the control group of 33
women with normal pregnancies was 24.7+5 4 years. The
enzyme-linked mmmmosorbent assay (ELISA) was used to
determine concentrations of PCX. Levels of serum PCX in
preeclamptic women were statistically significantly higher
than those m women with normal v 2662067
vs. 2402033 ng/ml (p=0.03). Podocalyxin correlated with
SBP (=0.30; p=0.004), DBP (r=035; p=0.0007), uric acid
(=0.32; p=0.002), CPK (r=022; 0.03) and ifs 1s0enzyme
CE-MB (r=0.21; p=0.04). Our results showed significantly
higher levels of serm PCX m women with preeclampsia
than in healthy pregnancy. Elevated podocalyxin levels are
associated with an increase inblood pressure in preeclampsia.
We found a relationship between PCX and routine laboratory
mdicators of cardiac (CPE and CE-MB) and renal injury/
dysfimction (uric acid). PCX has the potential as a future
preeclampsia diagnostic biomarker.

Keywords: podocalyxin blood pressure, preeclampsia,
laboratory markers of cardiac and renal mjury/dysfimction

Introduction

Preeclampsia (PE) is defined by the occumence of
new-onset hypertension (140/90 mmHg) and either
protemmuria (0.3g i a 24h urine sample) or end-organ
dysfunction developing after 20 weeks of gestation.
PE occwrs as a complication in approximately 2-8%
of all pregnancies throughout the world [1]. It 15 one of
the leading canses of maternal and perinatal morbidity

and mortality [2]. Current approaches to preeclampsia
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Abstact Vaginal infections /VI/ represent some of the most common diseases by infection of FGS. The
aim of this study is to analyze clinical and bacteriological efficacy of Polygynax in the treatment of vaginal
infections and to take into account the correlation between the results of microbiological controls and reduction
of clinical symptoms. The study included 100 patients, including 50 pregnant and non-pregnant 50 for a
period of 3 months. All of them was diagnosed with vaginitis clinical examination, taken material from vagina
for microbiological testing. The studied women was conducted targeted therapy Polygynax 12 capsules, in
the form of vaginal capsules for 12 days, after which the sample control microbiology. Behind the subjective
complaints ofthe patient and to reduce them as a result of treatment. The effective implementation of Polygynax
12 capsules is equally good as in non-pregnant and pregnant women. In a summary of the survey data to
make relevant analyzes and conclusions from the results
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Summary

We studied the incidence and canses of transition disturbances
in the first 30 minutes of life in full-term newboms. This
one-year study was retrospective and mcluded 1147 full-
term live-bom neonates without life-threatening congenital
anomalies and surgical complications. They were divided
into four groups: 0 (with normal transition), 1 (resuscitated
without endotracheal mtubatiom), and 2 (infubated); A
{(without underlyng matemal obstetnc or fetal'neonatal
problem, with adequate for GA eight and from single birth)
and B (with ene or more of following: inderlying maternal,
ohstetric or fetal'neonatal problem. SGA or LGPL from
multiple pregnancies).

Of the newboms, 9.1% of requred resuscitaion and
1.6% - extensive resuscitation with infubation. The groups
significantly differed mn the medence of wmderlymg
maternal, ohstetric, or fietal/meonatal problems. Resuscitated
babies were bom via Caesarean section (C5S), in abnormal
presentation (PalN) and by vacuum extraction or forceps
{(V/F) predommantly. The highest meidence of the small for
gestational age (GA) babies — SGA, was detected in Group
2. Twins and large for GA (LGA) had prevalence in Group
1. Resuscitation was necessary for 18.1% of CS-delivered
babies. V'F and Pal lead to the highest need for intubation.
According to our data, every 10th of the full-term neonates
required assistance in the fetal-to-necnatal fransition. The
causes could be diseases of the mother or fetusnewbom,
nmltiple births, SGA, or LGA. A compromused medical
decision about the time and way of delivery may result m
latrogenic transition disturbances.

Key words: fetal-to-neonatal transiion, way of delivery,
newboms

Introduction

The fefus-to-newbom transition iz a critical process
and the most complex physiological adaptation that
occws in human life [1].

The fetus nmst shift from reliance on the maternal
heatt, longs, metabolic, and thermal systems (via the
placenta) to being able to self-sufficiently deliver
oxygenated blood to the tissues and regulate vanous
body processes. The tramsition requires complex
physiological changes that mmst ocour in a relatively
short time [1].
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Hypertensive dizorders in pregnancy (HDF) are the most common medical
complications, afferting 5-10% of pregnancies worldwide, Their early detection is
critical for risk stratification and prevention of further pregnancy complications, Despite
current intensive search of biomarkers for early detection and prognosis of HDF, the
clinical efficacy of these markers has shown low predictive value, There is a growing
evidence for extracellular matriz involvement in HOF's pathophysiclogy Clinicians need
better tools for predicting HDE. Biomarkers of extracellular matrix tirnover are one of
the possible candidates.

Abbreviations: HDP: Hypertensive Disorders In Pregnancy; PE: Preeclampsia; MMP:
Matrix Metallo Proteinases; ECM: Extra Cellar Matrix; TIMPs: Tissue Inhibitor of
Matrix Metalloproteinases; VEGF: Vascular Endethelial Growth Factor; RUPF: Reduced
Uteroplacental Perfusion Pressure; VEGF: Vascular Endothelial Growth Factor; RUPP:

Matriz Reduced Uterine Perfusion Pressure; HTH-Preg: Hypertensive-Pregnancy
Introduction
Hyp ion is the co medical problem d] Renal dysfoncton- microalbuminuria, serum uric acid,

urinary calcivm excretion.

encountered during pregnancy, complicating 2-3% of pregnancies.
Hypertension in pregnancy is not a single entity bot comprises pre-
existing hypertension, gestational hypertensien, pre-eclampsia,
pre-existing  hypertension plus  superimposed gestational
hypertension with proteinoria and antenatally unclassifiable
hypertension [1], Preeclampsia (PE) is a disease, which has not
been fully stedied yet. It is a major canse of maternal and perinatal
maorbidity and mortality [2]). Preeclampsia is a prevalent and
ambigous disease, in part chararterized by poor remodelling of the
spiral arteries. However, preeclampsia does not always clinically
present when remodelling has failed to occur [3), Biomarkers of
early preeclampsia detection are critical for risk stratification and
testing therapies [4].Traditionally preeclampsia biomarkers are
erouped into the next categories [5]-

b) Fetoplacental unit endecrinology and vascular resistance
and perfusion dysfunction- human chorionic gonadotropin,
pregnancy associated plasma protein A, adiponectin, mean
blood pressure, Doppler ultrasound, renmnin, vasopressin.

c) Endothelial dysfunction, growth factors and oxidative

stress- prostacycline tromboxane, cytokines, vascular

endothelial growth facton isoprostanes apolipoprotein E

placenta growth factor soluble FMS tyrosine kinase, soluble

endoglin.

These molecules have shown low predictive values as individuwal
biomarkers, Moreover, the sensitivity of a single biomarker tends
to be very low: When a combination model is used, the predictive
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Abstract

Backzround and Aims: Arterial hypertension [AH) = a leading cause for heart fatlure with mid-range ejection fraction (HfmrEF). The aim of
cur study was to:

1. Measure levels of tizsue mhibitor of matrix metalloprotease-3 [TIMP-3) and Angiotensin 11 (All) in sera of patients with AH and HFmrEF,

2L, In sera of controls.

Material and Methods: 55 patients with AH and HimrEF were examined, mean age 65.6219.69; and 22 age and sex matched healthy subjects,
mean 328 56.425.53, 41 of patents were with hypertension mediated organ damage and 15 were without. Patients were divided in two subgroups-
subjects with left ventricular hypertrophy (n=32); (HFmrEF+LVH) and subjects without left ventricular bypertrophy [n=24); (HFmrEF-LVH]. ELISA
was nsed for measuring All and TIMP-3.

Results: Patients with HFmrEF-IVH showed higher levels of TIMP-3: 7.747 (1.219+16.725) than HFmrEF+IVH 4.693 [2.062=10.463);
[¥0W=0.48; p=0.48) and healthy controls £.460 (1.007=12.5200; (p=0.05), but not significantly TIMP3 showed correlation with grade of AH [r=0.85;
p=0.02) and stage of AH (r=-0.52; p=0.05); and FLVW (r=-0.40; p=0.03). Patients with HFmrEF:LVH showed statistically significantly higher levels
of All: B533 (L.477<13.009) than HFmrEF-LVH 1.333 (0.477+6.932) and healthy controls 1,539 (0.274=5.218); (KW=3.48; p=0.04). All correlated
with TIMP-3 (r=-0.50; p=0.0001], bypertensive cerebrovascular damage (r=057; p=0.000%), DBF (r=0.30; p=0,05), stage with AH [r=0.47; p=0.001);
CE-MB (r=0.42; p=0.002) and U4 [r=0.35; p=0.02).

Conchasion: Qur data suggest an association between changes in levels of TIMP-3/Angiotensin I profile and cardiac remodeling, Determination
of sarum TIMP-3/Angiotensin Il profile may be a useful method for monitoring of development and progression of LVH.

Abbrevations: BMI- Body Mass Index; DBP- Diastolic Blood Pressure; HDL- High Density; Lipoprotein Cholesterol; HFmrEF+LVH- Mid-Range
Ejection Fraction and Left Ventricular Hypertrophy; HFmrEF-LVH- Mid-Bangze Ejection Fraction Without Left Ventricular Hypertrophy: LDL- Low
Demnesity Lipoprotein Cholesterch; SBP- Systolic Blood Pressure

Introduction
- - - . that cardiac ECM is metabolically active and dymamic structure,
Traditonally cardiac extracellnlar matrix (ECHM) is thought to . . .
be a relatively fnactive structure, which takes the role as scaffolding mu’“gm'ﬁ A mdﬂ"“ ECM ““_“““‘f are 5“? rected f contributing
for cardiac myocytes and vessels, Recent studies show evidence Eenesls Progression o [1]. Degradation
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The Working Group on “Pregnancy and Cardiovascular Diseases™ part of The
American College of Obstetricians and Gymecologists (ACDG) recently published a
new practice bulletin on 23 April 2019 (ACOG No212 Practice Bulletin) in Ohstetrics
& Gynecology 2019, which is the official journal of ACDG. The updated guideline
provides an information about gestational hypertension treatment with an emphasis
on the management of acute hypertensive disorders as well as recommendations for
the treatment of pain postpartum in patients with arterial hypertension. The practical
bulletin also discusses the different strategies for delivery, the use of antihypertensive
drugs and upper limit normal values of blopd pressure (BF). A special chapter gives
a light of the treatment of preeclampsia with HELLP syndrome (hemolysis, elevated
liver enzymes, low platelet count), optimal treatment of eclampsia. Treatment of
hypertension and headache postpartum has been discussed too,

Heywords:Pregnancy and Heart Disease; Practice Bulletin of American College of
Obstetricians and Gynecologists 2019

Citation: M Popovskd, 4 Nikolow Practice
Bulletin of the American College of Dhstet-
ries and Gymaecologists 2019 on Magement
of Hypertensive Disorders in Pregnancy- A
Short Review of the Current Recormmenda-
tions. Biomed ] 5ci & Tech Res 23(2}-2019.
BJ5TR. ME.ID.003861.

Introduction

In the current review we would like to give our comments on
the most important aspects of NEWSLETTER Me.212 /2019 clinical
behaviour “Pregnancy and Cardiovascular Disease”, The Working
Group for the Study of pregnancy and hypertension was established
in 2011 as part of the presidential initiative of ACDG, which foruses
on pre-eclampsia and hypertension during pregnancy. The Working
Group is chaired by Dr. James M. Roberts of the University of
Pittsburgh and includes 17 internationally recognized experts in
hypertension during pregnancy Bulletin Ne.212/2019 clarifies
the classification system for hypertensive disorders in pregnancy
identifying problems in the treatment of pre-eclampsia, eclampsia
and chronic hypertension in pregnancy that deserve special
attention and emphasizes the potential impacts of the conditions
later in life of the patient.

Preeclampsia, eclampsia and HELLP syndrome affect many
women and lead to a high percentage of maternal and perinatal
complications [1]. It is important for cinicians to accurately
diagnose the conditions to prevent any adverse outcome. In maost
cases, classic presentation with hypertension and proteinuria in
pregnancy=20 g is observed. However, recent studies show that
some women develop preeclampsia without showing any classic
symptoms. Atypical cases are those that may develop before 20gw
orwith signs and symptoms of preeclampsia without hypertension
or proteimuria, or those with mild abnormalities in laboratory tests
[2].

In the countries of South America and those in the Caribbean
hypertensive disorders account for almost 26% of deaths among
mothers, while in Africa and Asia contribute abowt 9% of deaths [3],

Copyrighti 4 Nikelov | Biomed | Sci & Tech Res | BJSTR. MSID.003B51,
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cgoiicTBa Ha KONENTUH Npu
CbpAe4HO-CHAOBK 3a60naBanyg .
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KONenTUHLT € MMKOINAKPAH NenTHa, NONY4eH OT PA3rPAMAIHETO HA Npekypcopa

HWH-B330NPECHH. 33 Pa3NKMKa 0T 3

PrHWH-Ba30NPECHUHET, KONENTHHET e cTabuny
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CHPALYHE HEAOCTATHHHOCT, MCXEMUUHE 6onect Ha CHPUETO. [AMarHOCTHYHATA U npork
Ha CTOMHOCT Ha KONENTHHA NPW Pa3ANHHA CHPAEBYHO-CHA0BM 3360nABAHMA (0cTHp
CHHAPOM, CTaBNNHE KOPOHapH2 GONECT HA CHPUETO, 3aCTONHA CHLPABYHA Hey

OCTHD MCXEMWYEH MMCYAT) NOHACTOALLEM & OGEKT Ha MHOMECTBO U3CheaBaHus
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Bbnpesu KAKYO8aTa U POAR B Pa3BK-
THETO Ha ChpAeyMO-Cha08aTa Gonecr,
BA3IONPECHH HE C8 MIMEPBA BbB BCEKM-
LHESHATA NPAKTHKE K HE C8 MINON3Ba
PYTHHHO XaTO AHATHOCTHYEN MapReD
NOPAAK TEXHUUHUIECKM TDYAHOCTH W
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M3PKEP 33 CEKPEUMATA Ha 8a30NPECUM
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MO CHULWA HAYWH KATO BA3ONpecunal,
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HOCT >99%. YCTanoBeHa e acoumauma
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BuomapKepu 3a paHHa AeTeKuus
Ha XMNepTEH3MBHUTE HaPYLUEeHuy
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XMNEpPTEHIUBHUTE HapyWeH!s Ha BpemerHocTTa (XHE) ca HaW-4eCTO CPEWAHNUTE MELNLMHCKY

YUIORHEHWA, 3aCAT3Wm 5-10%

OT BPEMEHHOCTHTE NO CBETA. TAXHOTO PAHHO NTKPURAKE & &

THNHO BAMHO 33 CTPATUOUNAUMATA Ha PUCKA W NPEAOTBPATABAHETO HA NO-HATATHIIHKTE K

AVKIUMK, KAMHKUMCTAT
ce HamanatT XHb e ¢
Ha nogxoaAwm Buomaprepu 61 n

2 L8 HYMAIRT NO-TOYHK M3ICNEeABAHKA 33 nporHoanpane Ha XHb. 3a aa
0 A3 6pAaT MABHTHRUUMPAHM HKEHMUTE C BUCOK PHCK Minonisarero
BONMAD OCHILECTBABAHETO HA PUCKOBA CTPATHDUKALMA, ¢

LeN PAHHO ABTEKTHPAHE HA XUNEPTEH3MBHUTE HAPYLWEHWA Ha DPEMEHHOCTTE M NPUAGTaHE Ha

CBOEBPEMENHA TepaniuA, Bonpexn MHTEHIMBHOTO THPCEHE Ha M3pPHEPH 33 DAHNO OTKPHBaHE
W NPOrHO3upPane Ha XHB, KAWHKWYHATE eDUKICHOCT HA TE3N MAPKEDH € NOKa3aNa HWCKa Npor-
HOCTWYHA CTORHOCT B NPaKTHKaTa. ChuecTaysat MHOroSpORHM NOTEHUMANHK BHOMapKepy 33
npeexknamncun (NE), HO TAXHATE EPHHACHOCT € HE3AA0BONMTENHAE M CPIBHEHNUATA Ca TPYANK,
KAY PAIAMYHATE MICNLABAHMA. Hanuue e cnewHa HeobxoaumocT

nopaa
OT BUCOK

MECTBEHW, WK

HHOCTTa M

omalabnm nicnensaHma Ha brnomapkepy 3a XHb, 3a Aa ce no,

DpAT AMErHO3aTa, NPOrH03aTa U TePANUATA HA EHWUTE C BUCOK PUCK

PTEPHUENHATA XMNEPTOHKA €

HaW-YECTO CPeWAHMAT Mean-

UMHCKK Nnpabnem no speme

Ha BpeMeHHOCT ¥ YCAOKHABA
2-3% OT BpemeHHOCTHTE, XHNePTOHHATA
N0 BPEME Ha BPEMEHHOCT CE KNACHDH-
umpa KkaTo: (a) npeABaPUTENHO ChbluecT-
ByBawWa xunepTorua; (6) rectaymuon-
Ha xunepronus; (8) npeexnamncus; (r)
NPeAWecTBaLLa XMNepTOHHA NAKC Cy-
NePNOHKPaHa recTauMoHHa XMNEPTOHHUA
€ NPOTEMHYPHMA M AHTEHATANHO HEKNA-
cnduumpyema xuneprormua'’l,

Npeexnamncunta (NE) e cocToAnme,
KOETO HE € BCE OLYE €3 HAMBAHO NPoY-
weHo, MNE e 0OCHOBHAE NPHYHHA 33 Mai-
4MHa M NepuMaranua sabonesaemoct n
CMBPTHOCT . PAHHOTO OTKPUBAHE Ha
NPEEKNAMNCHATA @ KPUTHUHO BAMHO 33
CTPATUOHMKALMATA HA PHCKA M 33 NoBe-
pernerol, Tpaguymonnure Guomap-
Kepi 33 NPeeKNAMNCUA C3 FPYNMPaHK B
cneammre Kareropuw™;
a) 6vbpeyHa MCdYHRUMA - MURpOanby-
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MHHYPHA, CEDVMMB NUKOYHI KNCeNMHa,
EKCKDEUMA HB KANUMA B YPHHATA,

b) eHAOKPUHONOTHA HA BETONNALEHTAP-
HaTa eAMHMUE M CHA083 PEINCTEHTHOCT
1 Nepdy3NoHHE AUCHYHRUMA - HOBELIKK
XOPMOHIOH3A0TPONKH, CBBP3aH ¢ Bpe-
MEHHOCTTA NNA3MEH NPOTEMH A, CPEAEH
JANNOHEKTHH, KPBBHO HaNAraxe, 40~
NNEPOB YNTPAIBYK, PEHUH, BAIONPECHH,
8) eHA0TENHA ANCHYHKUMA, PACTEMHA
HAKTOPK U OKCHAITUBHA CTPEC - NPOC-
TAUMKNMH, TPOMBOKCAH, LUTORMHM, Cb-
A0BM eHAOTENEH pacTexeH dakTop,
M30NPOCTaMK anonunonporeuH E, pac-
TemeH PAKTOP Ha NAAUEHTAT], pasTeo-
prm FMS THPO3MH KMHa3a, PasTeopum
eKAcTNnK™,

Tezn MONEKYNM Ca NOKAIANM HIUCK]
NPOrHOCTHYHA CTORHOCT KaTO MHAM-
BUAYaNHM Bromaprepy. OcseH Toaa,
HYBCTBHTENIHOCTTA CAMO H3 €4WH Map-
Hep € OTHOCUTeNHO Hucka. Koraro ce
“3n0n38a KomBrHMpaK moaen, npe-
AUKTHBHATA CTOMHOCT @ 3HAYMMO

no-eucoka. Cnenosarento, CoulecTey-
B3 HYMAA OT BMCOKOKIYECTBEHM, HOBH
Suomaprepu 3a NE, Taka ye prucross-
Te BpemeHHu Menu Aa morar aa Govpar
MASHTHOUUMPAHM NO-PaHo, 33 A3 Goae
NOACOPEHE NPOTrHO3A W CHOTBETHO Te-
panwAara,

l‘lpeexnamncmm’a € OCHOBHA NpUYruKa
33 MaiumMHa 3360NeBaeMOCT U CMBPT-
HOCT 8 ceeToBeH mawab. Bunpekw gece-
TUNETUA HA NPOYYBAHE HA CHCTORHME-
10, CNOCOBHOCTTA HA KAMHUUMCTHTE A2
NPOrHO3MPAT NPEeKNAMNCUATE Npesm
HA4ANOTO H3 CHMNTOMMTE He Ce € NO-
A0BpuAa 3HAUMTENHO. He3asueumo ve
NOACOBPEHUATA B AKYLIEPCHUTE W He-
OHATaNHUTE FPUMM Ca AOBENM A0 Ha-
M3NIRBAHETO Ha 3abonesaemocTTa 1
CMBPTHOCTTa Npw XHB, cnocobHocTTa 3@
NPEBEHIUMA HA TeIN CHCTOAHMA He e &
noaoBpuna 3HaUMTENHO, MOHACTORWEN
€& Pa3UNTa HA ,BTOPHSHA NPEBEHLMA’
Ha NPEEKNIMNCHATA: MEHUTE, HOHTO
npeay T08a ca Hmanu 3a60nABIHETO, €€
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KAMHHYEH CAYYAI! HA QYAMUHAHTEH TEXXBK HELLP CHHAPOM

MPH PAHHA NPEEKAAMIICHA
Moncecku H.', K. Monoe’, A. Huxonoe*
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HIELLP cusdporm ofumncys T0%% o CTyMSUING ¢ Marn NDGEaTaoan U MEuGAusumano wone 56% om crysaums
¢ ernannun. Cusdponnen 4 HELLP 0 »uaomesaompaasesiu YonavHauLG 42 Soeseivocming, K0SM0 COUNHIRM o8
CUATRY 38 GHDATHITI M SRS HELLP cumdpoarsitt O5MMOSRM0 230409 NDEI MOCHSINUINE MY MECBUS H&
GeumMn0cITIs W ManvD STed PANOGHEMD. YONCAMONLINTIS MOSAT! 38 EXTVONBST CUCOMUNUDING LMTIDSSICNAIRE
soaeynacs JAHK), eyt we AnausHmams o Sulipewa nedocmanamac. Onueawesm cyund npedemenmes
Dy LaHmon Mk HELLP Gondpos (pu Dasms NpEssiauncun o 23-ma secrayuonhs cedwuya Taau pavew v Supos
DASBUSHLY 05 HELLP cumiipam © dmymmysuun K8 CECMORMUAMD Mewdy Nodofpenue U an0uisases § DRIND cpowne
SONEHLE, ELIDON MUNMHLIMG NS00PATCEHU PETTUNSTIU NOKBIBSLAY XFNONLIA, ACOULEN YnOdpoiuy GHauMY &
wasanow Epol mposSauamy.

Knwoucan aywe: HELLP cundpow, npeev/ SunCui-aRnasniug, foma SECTaULLMWE Ehioacm

FULMINANT SEVERE HELLP SYNDROME IN EARLY ONSET PREECLAMPSIA: A CASE REPORT
Popovski N.°, I. Popor', A, Nikofov®

' Department of Obslatrics and Gynaecclogy, Medical University, Pleven
! ingtituse Sor Scientific Research, Medical University, Pleven

Abstract

HELLP comprises 10% of the casas of ssves preeclkmpsia and apprmmimaley 50% of eclampal cases. NELLP
amtmba&bmmmnﬁcnhndmmwuwyuwdmduamdmw.w
conditions usually aceur durivg the Jfer sages of pregraancy or somelines aferhinh, Rmﬁb@whpmm“
months of prognancy or shordly affer bivth Wmmwm«mwm
ahaon and menal insufioancy. W descnibe & case of fulminant severs MELLP syadrame i» eady onse! preeciips of
23 geatstional wask. This aary and rapidly deseloping HELLP syndmme with fluciuation of Sngvoament 6nd detenoaton
is & ram Rncking, AThaugh M fypvosl borafory findlnge of NBMOES, akvatad (ver enzymes and dacres e piasial coun

Keywords: HELLP syndrome, presciamsia-clampsis, sady gastslions! sge

Bwneaemwee: Crngoonest #a HELLP & onacav ot o-p
Mywc Badsuady npes 1962 1 cuc cnenHaTe XApEKTEpHITHET
H [westonma); EL {noaswesss sepiogpcbun erinuwa); LP
{noraii TPOWECLMTH ). HELLP comgponsT 0B nerossno
SUNOMEA NDEI NOCIHMTE TPH WACaLA K3 BpewisiCCTa
ANK DHOD0 G DERA=ETO. YCNONHANNRTAE NOTaT a8
PXNOSEAT ANOENHHIDEHE NHTPASACKTIEPHS LR Y/RLMS,
alpy Mo Ha PnaueyTaTa w SuSpees raaocTars HooT (1)

HELLP oGxaawa 10% or cnysanre =8 TOXK3
npessnanncus » apnlasakrenno 50% or coyante
M2 esnaMncan, TPOSKNAUNCHATA, SXNANNCANTS W
HELLP cumgpoMsr SSOWET MHOMO MEHH W BOSAT 2O

TONAV PROUSHT MEAMNHA W NEPRHITAIS 32ECNNESHIN
Baooio © KNAHALACTHTE (18 HENPARART TOMMA AMarWaa
HE TEAN CUCTORMMA, 38 N3 CO NPOFOTRDATA BCoxe
HESMRrONPHATEN NI, P NOBANETO CIYSaM & HarvLe
ANECHHEON0 TPANCTARRNE C XA ITOHKA A IPCTBRYDRA Tpn
GpanvermnCT> 200C, BRNpe 108, NOCHRAMATE NOOYMESHAS
NOKASEAY, YO HAOM NEHA DaaRMRaT npooknawcan Ges
NPOASM HA KNACHISCEA CHMITOMM, ATRNNEM CITyyan C3
TEIW, KOMTC NOMAT A3 OF PESSWRT Npegm 20rc, Hnu ©
DEMSHBUN W CONITTOMA HA BROENAWNCIR GE XNNERTCHIA
AW DPOTORTYPHR, NN TRIN CRYPQM & PEON OTRNICHERAS B
NABOPETOPHITE rasnRNRsMS [2).
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CopaeyHo-cbaosu 3abonasaHua
NPW XXeHU cnep XunepTeH3uBHU

CbCTOAHMNA HA GPEMEH HOCTTA

[Nob6pe nagecTeH GaKT e, 4e HANMMYMETD HA XMNEPTEHZHWBHO CheToAHKE Ha GpemennoctTa [XCE)
npu GpemeHHHTE HEHW € CEDP3AHO0 C NOBMIEH PHCK OT pasenTHe Ha Fogeuwm copgeyHo-co-
Ao0ed 3360NABEAHKA CRepf paxaaHeTo. Hewo noeeye, NpH MEHWTE, KOMTO C3 PA3BHAH Npee-
EA3MMNOWA, BEPOATHECTTA 33 CMbPTHOCT OT ChpAe4Ho 3abonAeane, ChpAEYHa HEAOCTATHHHOCT

HAK MHCYAT & AB0HHD NO-BHCORA. HAKOH APYTH YCAOMHEHWA H3 GPEMEHHOCTTE ChlD €3 CEBR-
33HH C NOBHILEH PWCK 33 PA3VTHE HA GbAEWM HAPAWOBACHYNAPHM 3360NABaHHA. TaHbE NPHMER
£3 MEHHTE, KOMTD PAXAAT Npesgespemento (no-pane ot 37 rc), npW kowTo Hma 40% no-rona-
M3 BEEPDATHOLT 23 Pa3ENTHE Ha mﬂE“"D-nﬂntiﬁDﬂﬂﬂaHHH ENDCAEACTEHE.

NUTEPATYPHW JIAHHKA

CnegHWTE M3CNEAEEHWA NOGHPENAT
TESH JAHHK: FOAAMOTO NPOYYEaHE Ha
noeeye o1 10 000 #exy o1 PHHAEHOWA,
HOETO YCTEHOEH, Y& HEHHTE, HOHTD
wraaT KCE, 3 No-CHADHHK Kbl pa3En-
THE H3 CbpgeYHO-CogoEk 3abonAga-
HHA, Gobpeynn sabonaeadns M guateTt
oo 40-rogyuHa sw3pact. fpyro rona-
MO Npoy4E-aHe Ha noseye ot 300 000
HeHH BvE Pnopuga, CALL yoTaHoeM, 4e
HEHHTE, HOMTE MMaT NPSEHA3MNCHA,
WraT 33% No-ronAmM WaKo 33 pI3EUTHE
H3 ChpgeYHo-Cogoen 3abonAeannA
CAMD NET MgHMHK CNe P OaHETD.
HomEMHMPEHKH 4aHHK OT MHOToBpOH-
HH NPOYHBE3IHKA, 33 4,3 HANP2BAT EAHD
WHPOHEMAWIGHD NPOYHEIHE Ha NOBE-
42 oT 3.5 MMAMOHA HEHW, HICAS40ES-
TEAKTE Ha TO3H NPOGNEM YCTAHOEMES,
Y& NpH HEHWTE BEPOATHOCTTA 33 pa3-
EMTHE Ha ChpfevHO-CoA0EM 3a6onAsa-
HHA & AEOHHO NO-TORRMA, 3HO C3 pas-
EHAM NPESHAZMNCHA.

CopaesHo-ChO0BHTE yEPSH AaHHA
CAEM NPEEHNAMNCHA NPEANHIBHHEET aH-
THEHD TBDCEHE Ha 061, MEXaHHI DM
WK NPEAPAINONETaLM GaHTopM, No-
paaM CASAHWTE BAXHKW MDHYHHK

1. He & ACHO 8any $HIHONOTHYHHTE
MSMCHEAHHA HA BPEMEHHDCTTE MaCHH-
PaT OCHOEATA Ha MET3GONMTHOTE M Cb-
posoTe 3afonAeaqe, waK ganu XCE
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MPHHMHABE YEPEHOAHE HA ChL08ETE,
HAK NpEgH3EMHES Bu3NaNHTENHHK, 8-
TOMMYHHH HAM PYTH PEaKLHH;

2. HAmoW 3ETOPW NPEANAraT ¥ geaTa
MEXEHMIMA A3 MIPaAT SOHEKBO SHIYM-
M3 pOnA;

3. OcHoBHMTE PUCHOEM $EKTOPH 33
PEIEMTHE H3 CHPGEYHO-ChgoEH 2afo-
NABIHMA MPH HEHW CAEM XMNEPTEHZHE-
HH CHCTOAHKMA Ha BpemeHHoCTTa Ca no-
EasaHM Ha $ua Tu

1. AHamHEIa 33 NPESKAIMICHA
Cnegeaiim mogen, nogobed Ha

CC3, cemeiHaTa aHaMHesa 2a npee-
KNEMINCHA YBENWHEEE PHCKE HA MEHETA
03 Pa3gle NpeesHnamMncHAa. MHTEpecHo
2, Y& MPEgMILKH G3HHK 33 HANKMYME H3
CC3 B ceMeRCTEOTO ChIUD & CEBP3aHa C
NOBHIUEH PHCH OT NPESHNAMNCHA.

2, OfieauTeT

MNpes nocnegHHTE rogHHH BCE NO-TORR-
MO BHHMEHWE & HECO4EHD KbM TEMNOTD
EaTo pMcKoE dawTop 3a CC3. 3armecTa-
BAHETD yBENWHAES pHcHa oT CC3 Tpm-
EPETHO. BHOOKHAT MHOEKC HA TEREC-
HaTa maca ka maikata [MTM)] e cunen
NPenHKETOR 33 HAKOAKD HeGnaronpraT-
HH PESYATETH OT GPEMEHHOCTTE, BHAK-
YMTENHD FECTALMOHHE KHNEPTOHHA W
npeesnasncua®,

2, MeTaGonHTeH CHHADOM

HprrepumTe 3a MmeTabonMTeH CHHEpOM

EHNHIMEET:

+ [MoBMLEHE NNEIMEHS MMKDIKO3a Ha
rnagHo 5.6 mmol/l;

* MoBMWEHD apTEPHANHD HANATAHE
[ewcTonmo 2130 mmHg WAk guac-
Tonko 285 mmHgl;

* MoHmwens Huea va HOL (no-manko
ot 1.0 mmel/l 3a mome, no-manko ot
1.3 mmol/| 33 smenn);

* MoBMLIWEHH MNA3MEHH TRHIAHLERH-
a1 =1.7 mmol /P9,

MeTaGonHTHUAT CHHAPOM Y43CTEa

E NaTorexde3ara Wa CC3, guabierT, Gu-

Gpevro 3abonreane. HAma HOHOEH-

CyC OTHOCHO TOEE AaNH MeTabionmT-

HHAT CHHAPOM & NO-CHAEH NPegHHTOR

Ha CC3 0T CymaTa OT BCERM OT HETOBM-

TE HOMMNOHEHTH. HeHHTE C aHaMHEsa 33

NpecHA3MNCHA N BPEME HA Gpemen-

HOCT 4&CTO NPOREARST KAPAHTEDHCTHEN

Ha MeTabonMTeH CHHg PO

4, iuaber

OuabieTyT YyESNWY3Ea PUCHA OT Pasem-
THE H3 NPESEKNAMNCHA OT BBA 40 YETH-
p meTH™. CC pMCE Ce YABOREA OT gM-
abier TN 2 W pUOHDT & NO-BUCOK NpH
HEHHTE, OTHOMHOTO NPH MBMHETE, 0C0-
B2HO CPe MEHHTE H3 EbIPacT MEM-
Oy 40 W 59 rogmHK. NocnegHHTE H3-
CNEABAHHA ChULD TAKA QEMOHCTPHPET,
4y GpemeHHHTE HeHH © guateT Tn 1,
HOWTO MMET NOBMILEHD HHBO H3 CEBP3-
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B s KonareHosu tun lll v Tun | nponentugm
et TIPW PA3BUMTUETO M NpOrpecuaATa Ha

Sy esmemeces XMMEPTEH3UBHUTE CbCTOAHMA NO Bpeme Ha

unemumym, Mednyunecrn

Viugeprumem - Mrasen ﬁpEMEH HOCT

Karowoow dysu: | Ljen: ONpefenaHe PONATE H3 MAHYMHWTE CEPYMHH HWBE3 H3 KONAreHOBMTE NponenTHgn: N-Tep-
woaczen mun |, sanazen | gy nen nponenTg o koaared T I (PIINF), N-TEpMHHaNeH NpoNENTHA OT KOA3reH TN |
mun i, _'""'mmm (PINP)  C-TepmmuHanes nponentug ot konared Tin | (PICP) kaTo NOTEHUYWANHK MapKEpH 33 pas-
n,m: BMTHETO Ha PaHHAE NPEEKNAMNCHA.
Marepuan W meTopm: bAxa H3chegBEaHK CEPYMMTE Ha 32 NAIMEHTHM C PaHHA NPEEKNEMNOHA
(234 recraymorHm cegmmuym). CpeaMaTa Bb3pacT Ha nayuenTruTe Gewe 28 845 5 rogmHu; a
CpEAHaTA BbIPACT Ha 22-TOQHIIHMTE MEHH C HOpManHa pemennoct: 28 546.0 roguHK. EHamm-
HO CEBP3aHWAT MMYHOCOpEeHTeH aHanus (ELISA) Gewe H3NOA3BAH 33 HIMEDEAHE HA KONAreHo-
euTe THN | 1 Il nponenTigw - PIINF, PINP w PICP.
Peaynrama: CepymumTte Huea Ha PIIINP npu seHHTE C npeexknamncHA GAXE SHAYHTENHD NO-BH-
COKM, OTHOAKOTO NpW HopmanHa Gpessensoct (150.3331.0 cpewy 1206229, pg/L) [F=6.47,
p=0.016). HAMaWe CTATHCTHYSCKM IHAYHMH PAZAMKH Mesgy HueaTa Ha PINP u PICP npw sxevm-
TE C NPEEKNAMNCHA, B CPABHEHHE C HOpManHaTa GpemenHocT (18 7455 cpewy 18 8+6.7 pgfl)
(p>0.05) m (10,543 8 cpeugy 10.5+2 9 pg/l] (p=0.05), cooTeeTHO. Bhnpeun 48 HHBATa Ha NPOKD-
nared THN | He GANa IHAYMTENHD NOBMLEHH NPW NPEEHNAMNICHA, ChoTHoWeHHeTo Ha THN |l koM
THN | NPOKROAAIEH B CEPYMMTE H3 NALHMEHTHHTE C NPEEKAIMNCHA Gele CTIaTHCTHYECHH ZHANH-
MO NO-BMCOKD OTEOAKOTD NPM Hopmanka Gpemesnoct (PIINP/PICP =13.8 cpewy 11.5 (t=-2.01; p
=0.04]).
Jawmosenwe: MonyHeHHTE PE3yNTaTH NPEANONATaT BPbIKa MEHSY NPOMEHHTE B HMEATA Ha
PIINP 1 pazevTHeTo Ha paHHa npeegnamnoia. OnpegenaHeTo Ha cooTHowekneto PIIINP/PICP
mose a3 Gohe No-NoNEIEH METOM 33 NPOCASAAEIHE PAIEMTHETD M NPONPECHMATE Ha Npee-
EAMNCHATE C PAHHD HIYAN0, OTHOAKOTO MACNEAEIHETO H3 EAMH OTASNEH KOAATEHOE NPonen-
THA-

BLBEEHHE *  IHTEHATANHO HEKNAoKhMUMpyEmMa Pas KAKHDEE PONA 23 cTabunHocTTa

Mpesknamncnara [PE] ce xapaxTepe- XMMEQPTOHHA. Ha CTPYHTYP3Ta Ha ToHEHWTE W peryna-
3Mpa C HOBONOABWAW C2 ¥HNEPTOHMA WHMATE HA KNETHYHHA PacTem M gufe-
{2140/90 mmHg) u npoTerHypua (0.3 g PE e OCHOBHA NPHMHHE 33 MaHYH- peHuMauMA. Konared, GHEPOHEKTHH W
& npofa o 24-yacoea ypuHa), caeg 20 H3 M NEpHHATaNHa 3300Ne838MOCT H NAMHHWH C3 CCHOEHM KOMMNOHEHTH Ha
recTauMoHHa cegpmuya. PE yonomHaea CMBPTHOCT. Bonpekrs Tozn dakT, PE sce ECM ma yorswkaTa maTka. Konared Tan
oxono 2-8% oT GpemeHHOCTHTE No Ue- DUE HE & HaMeNHD NpoyyHeHa. Man- | wTin [l ca rRaeHH CTPYHTYPHW Npo-
AvA caaT, KD GaKTH Ca M3BECTHH 33 NPOMAHI- TEMHM Ha MaTO4YHaTa CTeHa. 3Hae e,
Td B CbiTaBa Ha YTEPMHHHAT M3BTH- Y& HONAreHoBaTa CTPYKTYPE Ha MaT-
XHNEPTOHMATA NO BEPEME Ha Gpesmen- KneTt4eH matpuac (ECM) no epems HaTd & HAPYLEHE NPH MEHH C Npee-
HOCT C2 KnacHfHuMpa KaTosl Ha NpesknamncdA. MaTtoyHara cre- ERET i T
* NpegWweCTEIWE XHNEPTOHHA; Ha C2 ChCTOM MABHD OT Konared TMn |
* IECTAUMOHHE KHNEQTOHMA; u lll. MpogyKTH OT TEXHHA METIG0NK- KonareHoEWAT METaGOAHITM & OHHA-
* MpESHNZMICHA; IBM H3TO BMMHO-TEPMHHINHA H Kap- MiEH npowec. NenTHaM oT HEroBMA
* NpegWeCTEILLE KHNEPTOHHA ChC Cy- GOHCH-TEPMHHANHH NPONENTHOM UHp- CHMHTES W pAIrpaxfaHe MOME 0a Ce aT-
MEpNoHMPaHa rECTaLMOHHE XMNep- HYMHPAT B CEpyYM3 HE NaLMEHTHWTE © HPHAT B cepyma. MaprepuTes 3a Ho-
TOHKMA W NPOTEMHYPMA; npeexnamnoHA. Cuwra ce, we ECA mr- NAreHoOE3 CMHTE3E BHAOHEAT N-Tep-
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CepymHU HUBA Ha raieKTUH-3 U
MaTpUKCHA meTanonpoTtemHasa-1
NMPU XXEHU C paHHa NpeeKaamMncua

Llen: FanexTrk-3 (gal-3) e nexTvH, 33 KOWTO CE NPEANOAETa, 48 CB BKCIPECHPa NP XMNEPTEH-
3HMEHM CHCTOAHMA Mo Epeme Ha GpemeHnocT, Hanp. npeeknamnoxA. MaTpuxoHa meTanonpoTe-
HHaza-1 (MMP-1) npegcrasnaBa NeNTHAa3a, KOATO Pasrpasga HHTEPCTHUMANHHA KONAred W o2
HaMHP3 B NOAAMa HOHUEHTPALHA B ThKaHMTE Ha NA3LUSHTaTa M AEUMAyaTa. LjenTa Ha HacToAWE-
TO npoy4eaHe Gewe ga ce MICNegEAT CEPYMHWTE KOHUEHTPaUKK Ha gal-3 w MMP-1 npu menn c
pPaHHA NPEEKAAMNCHA.

Marepuan u meTogu: bAxa HICNEABEaHN CEPYMHTE Ha 32 NayMEHTHH C PAHHE NPEEHNaMIITHA
(%34 recraymormm cegruym). CpegraTa EnzpacT Ha nayvenTrMTe Gewe 28 8 £ 5.5 roguum; a
CpEAHATA Bb3PacT Ha 22-TOgHIIHKTE MEHH C HOpManHa GpemennocT: 28.5 * 6.0 rogwHK. Ex-
IHMHO CEDP3aHWAT HMyHoCo phenTeH anamms (ELISA) Gewe wanonssaH 33 uamepeane Ha gal-3 u
MMP-1.

Pezyaramh: He 6Axa yCTaHOBEHH CTATMCHHMECHH IHIYMMMH PAZNMEM MERY CEPYMHHTE HHEA HA
ranexTiH-3 1 MMP-1 npH NauKEHTEXTE C NPEEKNAMNCHA B CPAEHEHME C MEHWTE C HOPMAan-

Ha BpemenHocT — 141 * 4 77 cpewgy 15.7 # 595 ngfmil [p > 0.05) w 2.097 (1.384 + 2 923) cpewy
2539 (1.41 = 4.533) pg/L (p > 0.05), cooteeTHO. CEpyMHMTE raNexTHH-3 HHEA, HOPEANPAT C Bh3-
pacTTa Ha mankaTa (r = 0.33; p = 0.03) w c BMI fr = 0.52; p = 0.01).

Janwmouenwe: ONpefenAHETD Ha CEPYMHWTE HHEA Ha ranenTiH-3 W MMP-1 e manko eepoATHD
Aa Gope nonezen NOEAIaTEN 33 PaHHE NOABA W NPOCAEAABAHE PAZBMTHETD H3 NPESKAAMICH-

ATA C paHHO Ha4ano. MNpoyyeaHuATa TPRGEA 03 GbH4aT HACOYEHHW KbM LPYTH KATEMOPHH GHo-

MAPHEDH.

BbBEEHHE

Mpesknamncusta (PE) ce xapaxTepwm-
3Mpa C HOBOMOABMAKM CE XMNEQTOHHA
{2140/20 mmHg) » npoTenHypua (0.3
g B npoba ot 28-4acosa ypHKa), cneg
20 rectaumonHa cegmuya. PE & ooHoe-
H3 MPH4MHEE 33 MARYKMHE 9 NEpUHATAN-
Ha 3afonesaemMOCT W CMBPTHOCT. PE
yCnoesHABA oHono 2-8% oT GpemeHHD-
CTHTE No uenuA ceAT . ToBa & egHo OT
HaM-4&CTO CPELYaHHTE XMINENTEHIMEHK
HapPYLWEHKA Ha GpemeHHoCTTa. Bonpe-
®M To3M akT, PE BCE OIS HE & HEMhAHD
npoy4exa. Bre noseye gaHHN couyecT-
BYEST 33 YY3CTHETD Ha GHOMapHEPHTE
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OT IPYNaTa Ha AEKTHHHWTE W MaTPHECHH-
TE METANONPOTEMHEEAN B I'laTD‘bHEHOﬂD—
THATA Ha NPpEELNaMnNCHATa.

Mpeaex WHpokaTa SuonoreHa dyHH-
LMOHANHOCT Ha [aneTHH-1 gHeC o2
aHae, 4e TOH Y4aCTea B NaToreqe3ana
Ha3 paKa, Fb3INANEHHETD K duBpo3aTa,
EaT M HAKOW ChpASYHH 3a60nABIHHA W
wroynTA TNpes 2009 r. aeTopuTe van
Kimmenade 1 cuTp. chofwasaT gasHm,
42 eHCnpecHATa Ha FanekThs-3 & aco-
LMMPEHAa C PESAM4HM MPOLUSH, CEbp3a-
HHM Cbi ChpQEYHETE HEQOCTETEHHOCT,
BRAKMHTEAHD NpONM$epanHa Ha MH-

odubpofinacTy, fubporexesa, BbIcTa-
HOEAESHE H3 TOHIHWTE, BDEMANEHHE H
HAaMEpHD pesogennpaqe’™. ManenmmH-3
MOOYNMP3 pRcTEma Ha GubpeynnTe
HMCTH NP EPOOEHE NONMEKMCTOSHE Bb-
BpeyHa BonecT.

MMP-1 & BameH 4NeH oT CEMESHCTEOTO
Ha MMP. CyGcrpaTtire Ha MMP-1 ca ko-
MEreH W METATENaTHH, KOWTO MIPEAT oC-
HOBHA PONA B MHEA3IMATA Ha Tpodob-
nacta®. MMP-1, M3BecTHa Colo KaTo
wonaredaza-1, @ mopearta MMP, nges-
TrduuMpana oT Gross 1 Lapiers npes
1962 7, MMP-1 mose Cowo fa HHIY-
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CbpAaeyHa HegoOCTaTbYHOCT
npu 6pemeHHOCT - aKTya/IHU
TepaneBTUYHU NPENOPBKU

CupaeuHo-cogoeuTe 3afonreanua (CC3) ca Hal-4eCTaTa NPHYMHE 33 YCNOMHEHHMA W CMBPT No
BpEsME Ha EFEMEHHGCI' B PAa3EMTHTE CTPaHW- HEI'IFEI'IIEHETD Ce NoBHWaea EPUHT H3 WEHHMTE Cbl

CC3, kowTo 3afpemMeHABaT, KOBTD OT CBOA CTPEHA BOAM 40 3ABHIIEHHE M H3 NOKA3ATEAA MAHYH-
Ha CMBPTHOCT. [ioGpe u3BecTeH GanT e, 4e ChpAE4HaTa HEADCTAaTHYHOCT NOBHIWIAEA PUCKHA 33
NpesAeBpEMEHHD PaMaHE, AHXaTENH HELOCTATHMHOCT M PA3BHTHE HA APUTMHH.

NWTEPATYPHH JAHHW

ChpaesHaTa HegocTaTeMHoCT (CH) &
E4HD OT HAH-YECTHTE YCIOMHEHKA NPk
HEHWTE CbC CopAeyHM 3afonABaHHA
no epeme Ha GpemerHocT™. MpHaHHK-
TE, HOMTO MOTaT 43 UESAET 40 paz-
enTHe Ha CH npw GpemedxocT, ca pas-
HOOGPAIHH - PEEMETHIBM, MHTPaNHa/
IOPTHE KN3NHa CTEHO3E, BPOASEH Chp-
geveH nopox [Npegoopges cenTaned
OedeHT, KamMepeH CenTaned gedienT,
HOAPHTAUMA HE SOPTATE), HANHYKE Ha
HNanHa NpoTela, eHg0HaEDGHT, MH-
OHAPOMT, NEPHHAPIMT, 30PTHA 3HE-
BpHMEME, cHgpom Ha Mapdax » gp.
DomeAHKUTEAHK $AHTOPH, KOWTD MIpa-
AT BE3¥Ha pONA 33 NnoAsaTa Ha CH npu
ChpAS4HD GOAHA HEHH N0 BPEME Ha
GpeMEHHOCT, MOTaT g3 GbaaT aHemMHA,
THPECTOKCHED3A M ap. MexaHWameT,
MO KOWTO NALMEHTHHTE C NPefWecTea-
wo cepaeqHo safionREaHe moraT ga
pazeMAT CH, e Hai-4ecTo B pe3ynTar
Ha MHOYLMPaHa 0T BPEMEHHOCTTE M-
NEPEOAEMMA W 3HIYHTENHD NOBHILEH
MMHYTEH ofem Ha CopLYETD B TPETHA
TpHMecTep™. NopagH Ta3x NPHYMHE,
NPOLEHTET Ha OPEMEHHH HEHH, HOMTO
PE3EMEAT CbpOS4HE HEADCTATHHHOCT,
oCoBEHD B MEpHOLE CNES PaKgaHETD
ce noerwasa™,
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ETo 33W0, paHHOTE OTHPHEBIHE Ha Me-
HHMTE C NOBMWEH PHCK 33 PA3BMTHE Ha
CH G1 nozecAMAC 1 No-paHHa TEpaNes-
THYHE Hameca'™. Oceer TOBa, NO-TRCHO-
TO CHTPYAHHYECTEO MEHTY SHYLUED-TH-
HEHONOSHTE M KAPAHOAOIMTE N0 EPEME
HE MOHHTOPHMpPaHETo Ha GpemeHHoCT-
Ta NpH #eHd cbe CC3 6W nossonuno
OCDIECTEREAHE HE PHCHOSE CTPATHEH-
KaWHA, NO-TOYHD NPOCHEgRBaHE, Ha-
BPEMEHHE TEPANHA, HIMANABAHE Ha Y-
NOMHEHMATA W No-gobbp W3xog NpM
BMCOHOPHCOHOBHTE GpemeHHoCTIo L

Crornacho 2021 ESC Heart Failure
Guidelines'™, HacokMTE 33 TepanMa Ha
ChpAEYHE HEAOCTATHHHOCT NpH Gpe-
MEHHOCT MOT3T 43 Ce PA3gensT B gae
FMABHM HANPEENEHKA: Neverne Ha CH,
ChlYecTEYBaNa npeaM SpemMeHHoCTTa
W NEYEHWE Ha HoBonoREKNa ce CH no
Bpeme Ha BpeMeHHOCTTA.

* [penopbiy 2a nevenme Ha CH, cb-
WecTEYEANa NpenH GpemeHHOCTTa
TepanuATa BEKNKHEA MOgQUbHLMpa-
HE H3 MEHHAMEHTHTE 33 NE4EHHE Ha
CH, za ga ce wabierHe yepegaTa Ha nno-
na. ACE-rrmbuTopKTE, aHrMoTeHImMH ||
peusnTopHuTe Gnokepw (ARB], anrmo-
TEHIHH-PELENTOPHHTE HENPHAMIMHO-

BH MromGrTOpK (ARNI), MuHepankop-
THHOWZHHTE DELEMNTOPHH AHTATOHHCTH
[MRA), meabpagnsH v HHXHMGHTOPHTE Ha
HATPMEBD-TMIHOZHWA KOTPAHCNopTEp 2
[SGLT2) ca npoTHaonokazaHK M TpAGEE
A& GhEaT cNpeH 4o 334e8aHeTo C 3K-
THEHO KAMHMHHO M 2X0H3PaHOTPadoHe
MOoHMTOpHpake. BeTa-GnokepuTte TpAbt-
B3 A3 GbAaT NPogbAMEHH M NPSEKAK-
“EHH Kb GeTa-1-censHTHEHK BnoRepr
[Buzonponon, MeTonponon CyKUMHET).
XMADANAIMHYLT, NEPOPANHHTE HHTPETH
M METHMAGONA MOraT A3 GugaT 3ano4-
HaTH NpW Hyaa. Npw sessTe cbe CH

M Npegcopaso mmsgeHe (M) o2 npe-
NOPLHEa SHTMKOAMNYNAUHA C HHCHO-MO-
nexynApeH xenapkk (HMX), 8 mpewTe
M NOCNEOHHTE TRMMECTPH, 3 BHTEMHH
H-aHTaroHmcTi © oBH4afHMTE TapreTHM
INR s HMIY - EBE BTOPH TRHMECTRE
[®uz 1) QruperTHWTE OPEAHH BHTHKDE-
rynaHTH TpRGEa ga Gogat mabareann™.

* [IpenopbHH 33 AEYEHHE HA HOBOMO-
Aeuna ce CH no epeme Ha Gpemen-
HOCTTa

J2HMTE W CPEAHO-TEHEHTE CRYHIH MO-

raT fa Gbgat TReTHPaEHH © NEpopanHH

OuypeTHL, GeTa-Gnokepw, xmgpana-

3IHH M NEpOPENHA HHTPATH. BpemMeH-
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Abstract

Intreduction: Tissue inhibitor of matic metalloproteinase-2 (TIMP-2) suppresses naturally the
aciivity of matrix metalloproteinase-2 (MMP-2), which is an important regulaior of vascular collagen
tpe IV (CIT) remodeling in healthy and complicated pregnancy.

Amm: Having in mind, the impaired CIV turnover in preeclampisa (PE), the aim of the present study
was to deferming levels of MMP-2 and TIMP-2 in sera of women with preeclampsia and fo investigate
an existence of association between their levels and preeclampsia severity.

Muaterials and methods: Fifty-five womesn with presclampsia were examined in the present study. The
mean age af the patients was 24.9=6 years. Patienis with PE were divided on two subgroups: mild PE
n=29) and severs FE (n=26). The enzyme-linked immunosorbent assay (ELIS4) was wsed fo
detarmine serum levels of MMP-2 and TIMP-2.

Results: There was net stafistically significant difference between serum MMP-2 levels in Severe PE
vs. Mild PE 11.8 (9.1<13. 3)vs. 11.1 ngiml (9.1+15.2) (p=0.03). Serum TIMP-2 levels in Mild PE were
statistically significantly higher than in Severe PE 1.06 ng/ml (0.71=1.63) vs. (.33 (0.32<1.05)
(EW=6.103; p=0013). Logistic regression model for evaluation the relationship between TIMP-2 and
severity of presclampsia was statistically significant: OR=0382, (93% CI=0.313=1.081); (p=0.032).

Conclusion: TIMP-2 iz invelved in the abnormal collagen type 1T remodelling of uterine arteries in

preeclompsia. Further studies are needed to clarify whether diminished serum TIMP-2 levels could be
used as biomarker for the severity of preeclampsia.

Eeyweords: collagen type IV, tissue inhibitor of manix metalloproteinase-2, preeclampsia

INTRODUCTION

Matrix metalloproteinases (MMPs) and tisspe inhibitors of matrix metalloproteinases
(TIMPs) are important regulators of uterine amd vascular extracellnlar matrix (ECM)

365
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DyHKLUMA Ha MaTPUKCHUTE MeTa/lonpoTenHasu-2 1
-9 B naToreHesarta Ha XMNEPTEH3MBHUTE CbCTOAHUA
Ha bpemeHHocTTa: BbsmoXKeH noTeHUMan Kato
6bvaewm auarHocTU4HM Buomaprepu

Bce nogese qaHHM NOKa2EAT, 4e excrpauenynapHuAT marpumc (ELUM) urpae easmua pons e natore-

HE33Ta HA XMNEPTEHIMEHMTE CHCTORHMA HA GpemerHocTTa. OT OrpoOMHD 3HIUEHHE € PABHOBECHETD
MEXAY NPOLUECHTE H3 CHHTE33Ta W AETPAAALHATA Ha HETDBMTE OCHOBHH KEDOMNOHEHTH - HONAMEH THN
1, Il w IV, BazansaTa memBpasa W NPOTECMMKIHWTE. B TO3H aCNexT, MaTPHECHWTE METINONP OTEHHI-

2u [MMPs) mmat ka40Ea POAA B NPOWSCHTE Ha PaZMPaMGaHE Ha FONAME Y2CT OT TEIW HOMMNOHEHTH
Ha ELM, goaTo perynauMATa Ha aKTHEHOCTTa Ha MMP ce oCmuecTEABA NOCPEACTEOM ThHAHHHTE
HHXHGHTO DM HA MATPHECHWTE MeTanonpoTenHain (TIMPs). Mo epeme Ha NPEerNamMncHA e YCTako-
BEHD, Y& METAGONHIMET HA MaTOMHHA HIEBHIAETHHEH MITPHHE & 3GHOPMANHD NPOMEHEH.

JHTEPATYPHH AHHH
KMNEepTEHIWEHWTE CHCTOAHMA Ha Ope-
meHHocTTa [KCE) ca Had-yecTo cpa-
LWEHHTE MEAHLIMHCHH YCAOKHEHKHA,
aacArawm 5-10% ot GpemeHHoCTH-

Te B mofaneH mawab. TRkHOTO paH-
HO OTKPHESHE & KPHTHYHO B2HHO 33
CTRPATHHMKILMATE HA PHCKE W NPEGo-
TEPATABAHETO HA NO-HIATATHLUHHTE
komnukawme. Mpeexnasmncuara (ME)
yonomHARE okono 2-8% oT GpemeHHo-
cTiTE no yenuA ceAT. TA e xapak-
TEPHIMPA C HOBOMCABMAK CE XHNEPTO-
HHA (214090 mmHg) W npoTerHypHA
(0.3 g & npoa ot 24-4yacosa ypHHa) KAKH
KpafHa opraHHa grodyHEgRA, creg 20
rectauyuoHHa cegmmya. NE e ocHoe-

HaE NPHYMHE 33 M3HYMHE W NepHHATAN-
Ha 336 onNSE3EMOCT H CMBbPTHOCT. ToBa
2 BAHD OT HA-YeCTO CPEIAHNTE KH-
NEPTEHIHEHK HAPYILEHHA Ha Gpemen-
HocTTa. Hag 2/3 or smnepreHzneHnTe
YOAOHHEHHA Ha BPEMEHHOCTTAE 02 KNa-
cudmuyspaT kato NEX. NME e Haf-yecTo-
T YOMEHHEHHE HA GPEMEHHOCTTE M &
CPef OCHOBHHTE NPHHHHA 33 M3AYHHA
cvbpTHOCT B Bearapua™ . Yeranose-
HO &, 42 NPHENHIHMTENHE NOAOBHHATE
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OT CAYHENTE Ha GPEMEHHHMTE MEHH CbC
cynepnoHupana MNE wmar aHamHesa 33
APTEPHANHE XMNEPTOHHA Npegy Gpe-
raeHHOCTTE . Bonpexw Toau daxT, ME
BCE DULE HE & HAMBIHO Npoy+eHa. Boe
MOEE4E QaHHHM CHUECTEYEAT 33 y4ac-
THETO Ha GHOMEPHEPHTE OT rpynaTa
H3 MATPHHCHHTE METANOMNPOTEMHIAZM M
TEXHWTE HHXMGHTOPH B naToduanonc-
TMATE Ha NpeeKTaMnoMATa.

[ofipe nzeecTHo &, e 33 Nogabpwa-
He Ha GanaHCca MeXSY NPOUSCHTE Ha
CHHTE33Ta M AErpafauMATa B Cbagm-
HHTENHATA ThHIH, KAKMOBD IHFHEHKE
HMMET DCHOBHMTE KOMNOHEHTH Ha3 BHC-
TpayenynapkkA matpurc (ELM] - kona-
rex Tin |, Il v 1V, GazanHara membpa-
Ha W npoTeorMKaHnTe’. MaTpHKcHuTe
meTanonpoterHazd (MMPs) urpanaT sa-
WHE PONA B NPOWSCHTE HA Pa3rpasga-
HE Ha FONAMA 43CT OT TEZK HOMNOHEH-
™ ka2 ELIM, goxato perynaymATa Ha
aHTHEHOCTTA HA MMP ce ocbwecTeA-
BR NOCPESCTEOM THHAHHKTE MHMMEH-
TOPM H3 MAaTPHHCHHTE METANGNPOTEH-
Hazm [TIMPs). Konaresazute (MMP-8

# MMP-13) pasrpass,aaT konares Tvn |

Il - DCHOBHM CTRPYHTYPHKM HOMINTHEH-
TH H3 METOHHATa CTEHE, AOK3TO KWena-

TrHazuTe [MMP-2 1 MMP-9) ca samen

PEryNaTopy Ha YyTEPHHOTO Ch080 pe-
MOZENMPAHE NPKM HOPMaNHa Gpemen-

HOCT, 4PE3 PAsrpamiaHETO Ha KONEreH
TIn WL

$MMONCIH4HETE GPeMEHHOCT & CEbp-
3EHE C M3PAZEHH XEMOGHHAMIHHN 1
M3TO4HH NMPOMEHH, KOMTO NO3BCNAEAT
BASHEATEH YTEPONNAUESHTAPEH HPb-
BOTOK M PE3WMPREAHE HA M3THaTa 33
PACTAWMA MAoA. TE3M NPOMEHH, CEbp-
33HM € GPEMEHHDCTTA, BHAKNEST 3H3-
HMTEMHO YTRONNALYEHTAPHD W CogoBe
pemogenupade. MaTpuucHMTE MeTa-
NONPOTEMHAIM C3 BAMHN PEMYNETOPH
Ha ChE0BOTO M MaTOYHOTO PEMoge-
mvpanHe. YeenvyasaneTo Ha MMP-2 1
MMP-5 & cEDP2aHO C BA30QMNETIUMA,
MASWEHTAUMA M PESWMPREIHE Ha MET-
KaTa No Bpeste Ha HOPMAanHa GpemeH-
HOCT. ¥EenwyagaHeTo Ha MMP mome
43 Gufe NpegMIEMKIHD OT YESMHEHD-
TO NPOH3BOACTED H3 ECTPOTEH M NPo-
reCTEPOH No BpEME Ha BpemMaHHoCT.
MMP excnpecHATa/aHTHBHOCTTa MOE
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TPAEHHUAT EHCTPALENYNE-
pex matpuc (ELIM) ce coe-
TOM OT KHOMIMMEKCHE MPEHE OT
mbpunapeH wonareH, Gasan-
Ha MemBpEHE W NPOTECTNMHE-
HH. MuoxapgruTe duiprnapHd nonare-
Hi [konareH TMA | 1 Tian [1l) ocnrypARear
CTPYKTYPHHA MHTETPHTET Ha IPEHHYE-
WHTE KAPEHOMHOLMTH, DCHIYRABIAKH
N0 TO3H HE4HH Eb3MOMHOCTTE MMOLMT-
HOTD ChHPELIEHME 3 O TPaHCHOpA-
pa B yAnocTHa fIK-nomnexa EyHELAR.
ToEa & MHOTD BRMHO 38 NOLEbIHEHE-
TO H3 PARBHOMEDHO PaInpefsnsHie Ha
MHOGHEDKAMTE B MMOLWTHTE HPES KD-
NareH-HHTETPHH-LMTOCHENET- MM O HH-
GpnnHKTE BpbakM. JoHa3aH0 &, 4e KaK-
TO NPH HUBEOTHWTE, TAKa M NPH X0paTta
MpOMEHKTE BbE dIBpMNEpHaTa HonNE-
TEHOES MPERE C3 CEbP3aHH C NpOoME-
HH B JTH recmeTprA ¥ dyHuuMA. Nopagk
TOEE NATONOTMYHH NPOMEHH B CTRYH-
TYPaTa Ha MHOKADGHHA HONAreH Morat
0a noeenar po nporpeckexa N guna-
TALMA W PEMOGENHPEHE, HOWTO C3 B OC-
HOB3Ta HA PA3BHTHETD HA XPOHWYHATA
ChpgeyHa HegocTaTwHHocT (XCH). Mo-
BHIEHOTO HETPYMEAHE HA duBpMnz-
pes wonares (Grbpoza) ce vatmogasa
NpH MHEEHECTED CopAeHHA 3ationREa-
HHA. BaxsHO & 03 Ce NOgHEpTaE, He Taka
HAPE4YeHaTa 3amecTHTenHa fubpoza”
& HaH-4eCTo KpaiHa $a3a B ToSK NaToe-
nomyed npouec. CnegosaTenHo, pemo-
OENHPEHETO Ha MHOHAPOHWA KONareH,
HOETO C& HafinoOasa NpW NporpecHEHa-
Ta JIK HEgOCTaTHHHOCT C8 ShiiHM Ha 36-
HOPMENHOCTH HE CAMO B HONareHoEaTa
CMHTE3E, HO M B HEMDBOTD Pa3rpasgaHe.
ETo 230 gHeC C2 CMATA, 4E MHOKEPE-
HiAT ELM & B guHams4Ho pagHoBRCHE
ONPEJENRHD OT MONEKYTIHTE, KOMTOD £3
CEbP3aHH C METPHHCHETE AErPANELHA W
GHOoNenTHOMTE, HOMTO MHXKOWPaT ToBa
pazrpaxgase. NocnegHuTe Npoy4eaHKA
B ofinacTTa Ha XCH RcHOD geMOHCTPHEET,
HE EHCTPALEMYNAPHHTE EHIMMH 33 8-
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rP34ALHA, HAPHHAHH MITEHHCHH MET3-
nonpoteasu (MMP) ce cpewaT B mMo-
Kappa Ha Gonkn o XCH.

CBPAEYEH EKCTPALIETYNAPEH
MATPHHC - CTPYKTYPA M ©¥HELIKA
Cbpae4HuAT EHCTPALENYASPEH M-
TPMKC NPE4CTIBNAEE QHHIMHHHE M ME-
TafonNMTHD BKTHEHE CTRYRTYPE, KOA-
TO MIPEE HEIZBMCHME W E3MHE PONA B
NPOrpECMATE Ha ChpAE4HaTa HEgOCTa-
TouHocT. fobpe MapecTer HaKT &, 4
Copge4HMAT ELM ernsoqEs papema oT
EMOpHnapeH HonareH, Ga3anHa Ment-
GpaHa 1 npoTecrnMEalik. Konared Tin

| {KOML) 1 miam Ml (KON3) ocurypraaT
CTPYKTYPHHA WHTEMDHTET Ha IPaHMYE-
LHTE HAPAMOMHOLMTH, OCHIYPABIAEK
Mo TO3M HE4HWH NPEAEBAHETD Ha M0~
LMTHOTO ChKpawexne B JIH nomnexsa
dyHrumal. CopgeaumaT ELM e cmaTan
ObAro EPEME 33 PENATHEHD HHEQTEH,
MOANOMarall CHENET Ha MHOWHTHTE W
ChACBETE HE ChpleTo. Cera ce 3Has, 4e
Copge4HHAT ELM & egHa GuoanTHeHa
CTPYETYPa, KORTO HIpas KAK408a pona
B NPOrpecHATE HA ChpOEYHETE HEQDC-
TaTeqHocT . flokazaHo 8, 42 oueHKa-
T3 HE KEPAMANHATE KonareHosa ob-
MAHA NOCPEACTECM ONPEAENAHETD Ha
GMONOrMHHN MapHEDK & NONESHD CPEg-
CTED 33 MOHHTOPMPEHETD HE PEMOGE-
NHPAHETD M GMBPpo3aTa Ha ChpAEYHa-
T3 ThHaH K3KTO NPM EHCNE PHMEHTANHH
HHEOTHHCEM MOOENH, TAKE W NPH KAK-
HWYHH NPOY4B3HMA C NayWeHTH L

CBEPEMEHHA HOHLIENLIMA 3A
ABHOPMANHMWTE NPOMEHH B
CBPAEYHHA EKCTPALLE MYMAPEH
MATPHHKC NPH CLPOEYHA
HEAOCTATEMHOCT
M3EBHRASTHMHHAT MATPMKE NpegCTa-
BAAE3 CTRYKTYPA, KORTD MIPae Ba#Ha
PONA B PA3EMTHETD M NPOTPECHATE M3
MHOrG CbpAEYHO-ChA0EN 3a6onRBa-
HWA (CC3). Jobpe nisecTeH HaKT &, 4e

A6HOpMaNHU NPOMEHU B CbpAeuYHUA
eKcTpauenynapeH MaTpUKC NpU cCbpaeyHa
HeA0CTaTaTbyHOCT: OCHOBHM NMaToreHeTUYHU
MexXaHU3MM1

twbpozara mome ga ce Habnogasa
np pazHoobpasqK CC3. Copgeynara
HEQDCTATHHHOCT & NPHMED 38 abHop-
MAaNHO HONArEHOBO HATPYNEAHE, HOS-
TO MOEWILAEE MHOKIPEHATE PHIMOHOCT
W BNOWAES HOHTPAHTHAHKTE CBOHCTEA
Ha MMoKapga. OCBEH TOBE & HAMEDE-
H2 W EPb3Ka MEHTY CopgEYHOTD pe-
MOOERHPIHE M PAZBHTHETO Ha KCH!.
Chphe4HOTO PEMOJENMPEHE C8 qe-
PMHKPpE K3To "rpyna oOT MONEKYNAPHMH,
HNETB4HH M MHTEPCTHLMANHH NPOME-
HH, HOMTO C2 MEHWBECTHPAT KAMHM4-
HO C HAaPYLIEHKA B pa3Mepa, MacaTa,
rE0METPMATE W GYHHLMATE H3 ChpUETD
Cneg gedicCTEMETO HA CNPegensH cTpe-
CoB Maamync =5, Toan npoyec mowe
Aa Gbae 3a0elcTEaH OT GaKTOPH KaTO
MCXEMHA [MHOK3PAEH HHAADKT), Bb3-
nanesme (MMoKapaHT], XenmogHHa-
Mirk0 obpemenAsaHe (oGesmHo WAK
NPECOPHO) HAK HEEPOXOPMOHANHE 3H-
THEAUMATA,

MNapagoxcanko, ChpdeYHOTD PEMOTE-
MMpEHE CB CHHTE HAKTD 33 3JanTHEEH,
TaKa M 3a ManaganTHesH npoyec. Mop-
EOH34ENHO C8 OCbECTEAEST KAET b4~
HH MPOMEHH B ChpOEYHaTa CTRYRTYRE
HETD MHOLHMTH KHNEpTOdHA, HEKpO-
33 M aNoNTO3a W CNef TOBE 08 HaTpyn-
B3 dubpHnapen wonares 8 ELIM [Toam
NPoUEC 4eCTo Ce gedHHMpa KaTo "MK-
oxapaHa ¢ubpoaa™" = Tod ce
CELP3EA C HAPYLIEH HONAreHoE Me-
TaboNHITM, NPOABRBALY C2 C YCHOpe-
H3 CHHTE3E W aHymMynawma Ha HOML w
KO3 e muokapga™ 9. EgHoBpesex-
HO C TOB&, KONarsHOBaTa AETpaAaLMa
& zafiaesHa ¥ ChpAEYHATE (yHELMA He-
ofpaTHMOD C2 YEPERAE B KDCHHTE CTa-
BHMIE,

MEXAHHIMHA HA MHOKAPOHATA
SHUEPD3A MPH CLRAEYHA
HEOQOCTATEHHOCT

PaHHHTE NPOYYBAHHA Ha HONAreHoBa-
Ta 06MAHS NPH CHPE4HE HEQOCTAETLH-
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Abstract

Intruduction: The lepomyoma is the most commean gynaecological tumor: Uterine niyomas during pregnancy occur in 2 to 10% aof all
cases, One tenth of those may lead to complications of the pregnancy: According to most ultrasounds studies myomas remain the same size or
become smaller during pregnancy

Case: This case report is about 34 year old woman, nullipara, in 14th week of pregnancy. Through ultrasound observation was found
subserows pediculated myoma node with dismeter of 20cm. When the pregnancy was found, the myoma was not. A median laparotonyy with
myomectomy was performed without any complications. On the 38th week of pregnancy a healthy, 3400z, full-term baby was delivered by
CESArean section.

Conclusion: Though rarely, rapidly growing and very large myomas can be an indication for miomectomy during the second trimester of
pregnancy. Laparotomic myomectomy should be preferred over laparoscopic myomectamy in cases of very large myomas, due to prolanged

operative time, inapplicability of in-bag marcellation and related risks of dissemination of a leiomyoma or lelomyosarcoma,
Keywords: Very large myoma; Pregnancy; Myomectomy; Rapidly growing myoma

Introduction

The leiomyoma is the most common benign gynaecelogical
tumonr [1]. Uterine myomas during pregnancy cccur in 2 to
10% of all cases, One tenth of those may lead to complications of
the pregnancy. According to most ulrasounds studies myomas
remain the same size or become smaller during pregnancy [2-2].
Estrogen and progesterone were thought te play a major role in
the development and growth of myomas, but recently this theory
has been questioned.

Usually myomectomy is aveided during pregnancy, but in
some situations it is indicated, despite the risk of hemorrhagic
complications that may require hysterectomy due to the
inecreased wascularity [5-7]. Laparotomic myomectomy during
pregnancy has been reported as a safe approach more than
& hundred years ago [B/9]. The most common indications for
mpomectomy during pregnancy are acute pelvic pain that is not
responsive to medical therapy, signs of red infarction or torsion

of pedunculated myomas, and abdominal discomfort due to a
large or rapidly growing myomas [7,10].
Clinical Case

We present a 34 year old nulliparons, Cawcasian woman at
14th week of gestation. The patient was admitted in oonr clinic
with a 20cm myoma. A few months ago, before the conception,
through ultrasonnd observation a normal gynecologyeal status
was found, At 5% gestational week a normal pregnancy was
detected, without any signs of myoma. At 7% week of pregnancy
& 3.5cm subserous myoma was found. At 12 week of pregnancy
the ultrasound chservation showed a subserous pediculated
myoma on the left edge of the uterine fundus with dimensions
15,/10.%cm, The analysis of the ultrasound observations showed
unexpected progressive increasing of the myoma size. Because
of the rapid growth and the big size a median laparctomy with
myomectomy was performed. A 23cm pedunculated subserosal
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