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YBa)KaeMT/I KoJIerm m 4mrTarTtesiy,

IIpes M. MapT Tasu rogmHa B boposer; Oe mposemen “8™ HarpoHaseH KOHIpec IIO
CTepWINTEeT, KOHTpaleNlys, XOPMOHO3aMeCTUTe/IHa Tepanus ¥ T[MHeKOJIOTMYHa
€HJIOCKOIIVSL C MeXXIyHapoaHo ydacTue”. Ha To3m KoHrpec npucbcTBaxa Hazt 450 ereraTu
VI ToCcTU OT bbirapus 1 uyx6mHa, BKIIOUnTestHO OT bernrns, ['epmans, Vispaern, ViTamms,
Xonmauaus v BermmkoOpuranmg. Criopen, MHO3MHA TOBa OIlpefiejieHO Oe Hall-yCIIeITHMST
KOHIpeCc IpOBeXIaH JI0 cera y Hac B Ta3u oOiact. Brmpouem, OraromapeHme u Ha

aKTMBHOTO y4dacTue Ha wieHoBeTe Ha HamaTta Aconmarie.

Ha Tosu dpopym npemoxmxme Ha Bairero sBHManme Opoit 3 Ha ci. “EmMGpuosnorusa”, B
KOEeTO 3a IIPBB ITBT Oe OTIleuaTaHa OPWUIVHAIHA CTaTVs Ha aHIJIMWCKM €3UK OT Yy XXOu
aBTOPM ¥ TO KaTo oduIIMaIHa CBeTOBHA ITpeMuepa. CunTamM, de 1 3a HaIlpel MOXKeM Ja CU

IIO3BOJIVIM Ia 3alla3sviM Ta3W ITPpaKTVIKa.

MexyBpeMeHHO wWieHCKaTa HIM Maca IIpOIbJDKaBa [la ce yBeJIndaBa, BK/IIOUMUTEIHO C
Kostery, paborery B uy>xOnna (Jor. M. AHI0HOB - r71aBeH eMOpuosior B London womens

clinic).

HeotnaBHa ce cmobuxme (3a IIPBB ITBT) M C OTHOCUTEIIHO CTPOVHO 3aKOHOMATEJICTBO B
obracTra Ha acucTMpaHaTa PempoOAyKIIMs, KaKTO M CbC CBbOTBETHMS MEIVIIMHCKU
CTaHJapT, OTHOBO OJlaromapeHme Ha akTuMBHOTO ydactue Ha BAPYE. B ciepsarmure
HSIKOJIKO OpoeBe TeMara 3a jleraytHUTe actiekTt Ha APT HeMmHYyeMo Ite IPUChCTBA 3a€THO
VI ¢ MHOTO OpyTu MHTepecHN Temn. Ho 1a He ce oTKIIOHSBaMe OT Ham-BaXHOTO - Oport 4 e

npen Bac.
B Hero cme ce mocrapaym ga cbOepeM B eQHO MH BUTPO MaTyparmysara, heat-shock
IIPOTEVHNTE B YOBEIIKATa IUIAIIEHTA ¥ TeMa 3a eNUIeHeTIHITe MeXaHV3MM Ha KOHTPOJI

Ha CTBOJIOBVTE KJIETKWN.

[IpugaTHO YeTeHe 11 4O HOBM cpelu B Opont 5 Ha cri. EMOGpuosorns!

H-p I'eoprm Huxgrios,
(r71aBeH pemakTop)
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EKCIIPECV HA HVUCKOMOJIEKYJIHU CTPECOBWM ITPOTEVIHU
aa¢a-KPVICTAJIVTHU B YOBEIIIKA IVTALIIEHTA ITPV PA3JINYHW ITATOJIOI'MN

M. Cramenosa, C. ITonoscka', T. berosa', I1. Pamtes, E. CanyHmxues?,
M. Cumeonosa’', H. Tpudonosa’
Wncmumym no 6uosoeus u umyHoo2us Ha pasmuoxabanemo “Axao. K. bpamano8”, AH
' Meouyuncku gpaxyamem kem Meduyuncku yHuBepcumem - [1reben
> Bemepunapromeduyurcku paxyamem xom Jlecomexnuuecku Yuubepcumem - Cogpus
* Kamedpa no buosoeus, Meduyurcku gpaxyamem xom MY - Cogpus

EXPRESSION OF LOW MOLECULAR WEIGHT STRESS PROTEINS (sHSPs)
a-CRYSTALLINS IN HUMAN PLACENTA IN DIFFERENT TYPES OF PATHOLOGY

M. Stamenova, S. Popovska’, T. Betova', P. Rashev, E. Sapundzhiev?,

M. Simeonova', N. Trifonova®

Institute of Biology and Immunology of Reproduction “Akad. K. Bratanov”,
Bulgarian Academy of Sciences - Sofia

" Medical Faculty, Medical University - Pleven

? Faculty of Veterinary Medicine, University of Forestry - Sofia

° Biology Department, Medical Faculty, Medical University - Sofia

WscaedBaremo e punancupano om oo “Hayunu uscreobanus” kem MunucmepcmBomo na odpasoBaruemo u Hayxkama 1o
npoexm JI-1511/05.

Pestome: [1rayenmama e opean c 6vp3 pacmesx u Gucoka buoxumuuna akmubrocm. Ts e ocobero uybembumenna kom
HeeamuBHume paxmopu Ha cpedama. EOun om saujummuume MeXaHusMu HA KAEMKUMe KoM HeOAAONPUSMHUTIIE
haxmopu e cunmesama Ha cmpecobu npomeunu. Kem epynama na HuckomosekyAHume cmpecobu npomeunu cnadam
arpa-kpucmasunume. Lleama wa uscaedbaremo e 0a ce npocaedu excnpecusma U AOKAAUSAUUAMA HA AAGha-
kpucmarunume 6 wobewixa niayenma 6 nopma u namosoeus. Iloryuenume pesyimamu 0eMOHCIPUPAI HAAUYUE HA
mo3u cmpecob npomeut 6 HopmaiHa naayenma, kakmo 6 pannume cmaduy om pasbumuemo 1 (8-10 cedmuyu), maka
u 6 mepmunasen cmaduil. HeeoBama excnpecus u A0KAAUAYUS e NOUINIU HENPOMeHeHA NpU N0-20AAMAMA HACTH O
usc1edBanume namoaoeuu, c uskAoHeHue HA 064 CAyuAA C MeXKU NAMOA0UU, HAAAAUU NpekscBaHe Ha
opemennocmma. Tosu cpakm ce cBep3ba c yuacmuemo Ha asa-kpucmarunume 6 npouecume HA KACMBYHA
npoaugpepayus u OuppepeHyuayUs, KaKmo u AHMuU-AnonmoutHama um pos.

Abstract: The placenta is an organ characterized by fast growth and high levels of biochemical activity. It is particu-
larly sensitive to negative factors of the surrounding environment. One of its cells' defense mechanisms against these
negative factors is the stress proteins synthesis. Alpha-crystallins are a member of the low molecular stress proteins
group. The aim of our work is to study the expression and localization of alpha -crystallins in normal and pathological-
ly changed human placenta. The results, which we obtained, demonstrate the presence of this stress protein in normal
placenta at early stages, as well as at the final stage of its development. Its expression and localization are almost con-
stant in most of the pathologies we have tested, except for two cases with severe pathologies that demanded termination
of the pregnancies. This fact is related to the participation of the alpha-crystallins in the processes of cell proliferation,
differentiation and their role in apoptosis.
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BwBedenue

[TnartenTaTa e opraH, CBBp3Balll MayikaTa ¥ IUIOAA,
KOWTO ce XapaKTepwsupa ¢ Obp3 pacTeX M BUCOKa
OmoxmMIYHaA aKTMBHOCT, M3pa3sdBalia ce IJIaBHO B
VIHTEH3VIBEH CVHTe3 Ha OeITwIin. Be3mericTBuero Ha
pemiia HeraTMBHM (PaKTOPM KaToO: XWUIIepTepMIs,
XUITOKCVIS,, HaJIgvie Ha TeXKM MeTaIvi, He[JOCTUT Ha
IJIIOKO3a I pacTeXXHM (PaKTOPW, €TaHOJI, IPUCHCTBIE
Ha cBOOOIHM paaMKaiy, MHMEKIVO3HN areHTw,
npoMsiHa Ha pH m ngpyru Bomm mo0 cTpec Ha
xi1eTknTe!”. KaTo pe3ysitaT OT [IeViCTBIETO Ha cTpeca
ce HaOmomaBa HOeHaTypaumus W arperauusi Ha
IIpOTeVMHNUTe, C KOeTO ce HapyllaBa TsXHaTa
HopMasiHa yHKIMg®®. VIsBecTHO e, We emmH OT
3alUTHUTE MeXaHM3MM Ha KJIeTKaTa KbM
HeOnaronmpugaTHUTe ¢daKToOpM Ha cpemaTa e
CUHTe3aTa Ha IIPOTEKTMBHM OeNThIN, KOWUTO
IpuTeXaBaT BB3MOXHOCTTa Ja  IIpefrasBaT
BBTPEKJIETBPYHNTE IIPOTEMHM OT HENPaBUIIHO
acembimpare. ToBa ca Taka HapeueHUTe CTPECOBU
nporensaN - heat shock proteins (Hsp). Illoxosure
IIPOTEMHM Ca BUCOKO KOHCEpPBAaTWBHM KJIETHUHU
IIPOTEeMHY, KOUTO Ce eKCIIpecupaT BbB BCEKU
OpraHM3bM. B 3aBMCHMOCT OT MOJIEKYJIHITE TeIJIa Te
ce KTacMuITIpaT B pa3INIHM ceMericTBa, Kato Hsp
¢ MosexystHo Terso 20-30kD criagaT KBM rpyriaTa Ha
HuckoMosiekyaaute Hsp - sHsp”. Epum ot
WIeHOBEeTe Ha TOBa CEMEVICTBO ca CyOemyHMIMTe Ha
CTPYKTYpHMTe 3a OYHATa JIellla IIPOTeMHU -
kpuctammH - oA- (HspB4) m oB- xpwucrammu
(HspB5). aB-kpuctamHbT ce HaMMpa M B ThKaHU
V3BBH OYHATa JIellla, T0KaTO OA-KPUCTAJIMHBT Ce
IlOKa3Ba IIpefdVIMHO B JjlerleHn ThKaHu. Har-Brcokn
HUBa Ha oB-kpucramme (ocBeH B OYHaTa Jiela) ce
HamupaT B CbpIle, MYCKYJIM, MO3BK, Os1 gpo0®.
Buicokn HmMBa Ha ekcrpecus Ha oB-kpucrayimH ca
OTKPWUTU B TPKaHW C IIPOAB/DKUTE/IEH MHTEH3VBEH
OKWCIIUTENIeH = MeTaOoimM3bM, Hamp. Cbple u
nvadpparma®. OcKbIHM ca JaHHWTE 3a eKCIIpecis Ha
oB-xpucranua B dYoBemKa  IUIaleHTa U
eBeHTyaJIHUTe My IIpOMeHM MpW IaTOJIOrUNn
CBBp3aHM ¢ OpeMeHHOCTTa.

Ileama H©Ha HaCTOSIIIOTO WM3C/IeBaHE € [ga ce
Hpociefi IPUCHCTBUETO 1 JIOKaJIM3alusTa Ha o-
KPUCTaIVHY B HOpMaJlHa ITalleHTapHa ThKaH V1 Ipu
pasIMyHM HaTOJIOTMM Ha IJlalleHTaTa.

Mamepuau u memoou

[NonmkIToHaIEH MMyHEH CepyM CpeLly o.-KPVCTaIH
Oelre IOIydYeH cjlefl WMMyHM3aLMsl Ha 3aeK C
V30JIMpaHMs aHTUTEH I10 CXeMa oIlvcaHa ot Zigler et
al.,, 1980"". Ypes abcopOmmonHM mpoIEAypHU
cepyMbT Oellle JI0OBEIeH 10 MOHOCIIEILMPUIHOCT U
HPWIOXKEH 3a JO0KasBaHe IPWUCBCTBUETO WU
JIOKQ/IM3aLMsITa Ha O-KPUCTAIMH B M3CII€IBAHNUTE
TBKaHW. 3a [poCiesiBaHe eKcIpecusara U

JIOKaIM3alMaTa Ha o-KPUCTaIMH Osixa WM3CIeqBaHN
TBKaHHI Cpe3y OT HOpMaJIHa TepMMHaJIHa IUIalleHTa
(2 cnyuas) u 1wiatleHTH OT 17 cilydasi ¢ pasiudHU
IaTOJIOT VML,

berre nipruioxxeH abudun-0uomun nepokcudaser memoo
¢ Universal Elite ABC kit (Vectastain, Burlingame,
CA 94010) 3a ycraHoBsiBaHe JOKaJIM3allMsTa Ha
andpa-KpucTaIMHNUTe B M3CIeIBaHNUTe THKaHWM B
CJIemHaTa II0CIIeIOBATEITHOCT:
HemapaduHupane u pexuaparupaHe Ha
cpesuTe B KCWIONI M Hafalliyl paspeXgaHyis Ha
aJIKOXOJINTEe 3a 5 MWH. BBbB BCEKM Ha CTaHa
TeMIlepaTypa;
Crrenr m3MmMmBaHe Ha cpesure ¢ docdart
Oydepupan dpusnomnormyen pasrsop (PBS) Ge
OrtoxmpaHO HecrenmWIHOTO CBBP3BaHe C
2,5% xoHckM cepyMm 3a 20 MMH. Ha cTaviHa
TeMIepaTypa;
VBKyOupaHe ¢ HOIMKIOHAJIEH 3aellIKy aHT-
aripa-KpUCTaIMHOB CepyM (ITbPBO aHTUTSIIO)
3a 18 yaca Ha 4 °C;
- Cren, tpukparHo msmusaHe c PBS, cpesure
Osixa MHKYyOMpaHM ¢ OMOTMHWIVPaHU KOHCKI

aHTu-3aemkn IgG  (BTOpo  aHTUT:IIO),
paspeneno 1/400;

Ciiem HOBO TPWKpAaTHO W3MHMBaHe Oele
OCBIIIECTBEHO MHKyOmpaHe CBC
CTpenTaBVANH-TIepOKCHIa3a;

Peaxmmara e IIposiBeHa c

3,3 nMaMMHOOEH3UAVMH TeTPaxuIpoXIOpu/,
(DAB) m crommpana cimen 5 MuH. C
IleCTWIVIpaHa BOJIa.

- Cpesure Osixa KoHTpaouseTeHM ¢ Mayer's
XeMaTOKCWIVIH, IIeXVApaTUPaHN VI BKIIIOYEH
B KaHa/ICKy OasicaM.

3a omnpenerIsHe JIOKaJIM3aysiTa Ha MHTepeCyBaIIyis
HVI aHTUT€eH, TbKaHHWTe cpe3y Osixa HalromaBaHm ¢
mukpockonn Olympus BX 40 u doTorpacdupanm c
nudposa Kamepa.

Msoenextpodokycupane (IEF) Ge ocbmiecTtseHO
BBpXy monmaxkpriamuaes rei (30% T, 3% C) 1 mm,
ceabpxKary, Ampholine 3-10 (Amersham). IIpoGure
ce pastBapaT B 7M ypes u ce HaHacAT BBPXY
aIUIMKaTOPHM XapTUVIKM, IIOCTaBeHV BBPXY Tresla.
PasnersreTo mpoTmva B IpOIBIDKEHMe Ha 2 Yaca
opu 2000V, 14mA wu 14W. Cien sasbpliBaHe Ha
pasmersiHeTO, TenbT ce oueTsiBa ¢ Coomassie
pasmeieHUTe MPOTEMHW ce TpaHCcepupaT BBPXY
HUTpOLIeTyI03Ha MeMOpaHa, KOATO cJIeJT ToBa Oerire
VMHKyOMpaHa CBC CBOTBETHO CIIENMMUUHO KBM
TBPCEHMS aHTUTeH (O-KPUCTaJIMH) WU BTOPO-
MapKMUpaHO C eH3MM (HepoKcuaasa) aHTUTIO, a
peakumsATa Oellle IposBsiBaHa C A00aBsSHETO Ha
XpOMOTeHeH cyOcTpaT. 3a IpeHacsiHe Ha OeThlinTe
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BBPXy  HUTpOIeJyJo3Ha  MeMOpaHa Oeirre
V3II0JI3BaHO YCTPOVICTBO 3a IIOJIyCyX IIpeHoc (Semi-
dry elektroblotter, Ancos, Denmark). Benrsinre
Osixa mpeHacsHM 3a 60 MMH. TIPY IIOCTOSTHHA CUIa Ha
TOKa, choTBeTCTBala Ha 0,8mA /cm? res.

Pesyamamu

Ypes mpmiaraHe Ha m30e1eKTpodoKycrpane (wr.
1-a) m nocnensamy wmmyHOONIOT (pur. 1-6) Oe
IpociefeHo HaIu4dmMeTo Ha oB-kpucrammu B
JoBelllKa IIaleHTa - 8-10 cetMuYHa 1 TepMMUHAIIHA.
Karo xoHTpona 0Oe m3moisBaHa wM30/IMpaHa OT
dertasHa ouHa Jiema pakus, ChIbpIKalia auda-
kpuctamvuau  (pur. 1-a,). Karto crnenmdmann
aHTuTesla Oellle  NpWIOXKeH MOHOCHeNudUeH
3aelKn aHTH-a1daB-kpucranHOB cepyM
(Calbiochem).

o

4 "

by

-
— —
N - St =
—
-
- . -
— —
a o

Dueypa 1. VisoenexTpruHo doKycupane (a) v Tocsiepany nMyHoos10T (6)
€ M3II0JI3BaHe Ha crienndudeH aHTn ajidaB-KpucTanHOB cepyM.

1 TOTasIeH JieleH eKCTPAKT (ChbpoKall, ajipa-KpviCTavHm)

2 KuT 3a m30eteKTprdHa Touka pl 3 -10

3 KuT 3a M30esIeKTprdHa Touka pl 5 - 10,5

4 dpaxums asida-KpUCTIVHY, N30/IMpaHa Ypes rejiHa XpoMaTorpadst

5 paknms anda-KpycTaavHM, U30JIMpaHa upes rejiHa xpomaTorpadmsi,
paszesieHa 4pes M30e/IeKTpOdOKyCHpaHe M MHKyOuMpaHa C aHTU
ajipaB-KpuCTaIMHOB CepyM B yC/IOBMsATa Ha MMYHOOJIOT.

6 TepMMHaJIHa TUIAlleHTa, pas/iefieHa 4pe3 M30e/1eKTpodoKycupaHe u
MHKyOVMpaHa ¢ aHTM ajdaB-KpucTayMHOB cepyM B yCIOBMSTa Ha
VIMyHOOJIOT.

7 panna  (8-10  cemvwuHa)  IUIalleHTa  pasjesieHa  upes
m30es1eKTpocboKycrpaHe v MHKyOupaHa ¢ aHTU ajidpaB-kpucranHos
CepyM B yCJIOBUSTA Ha MMYHOOJIOT.

KakTo ce Birkga oT durypata, IpmChCTBUETO Ha o.B-
KpUCTaJIMHOBaTa CyOelmHMIIAa € KaTeropudHO
JIeMOHCTPUPAHO U B JIBeTe IUIALeHTU - paHHA W
TepMMHAaJIHA. 3a MOTBBbPIK/IaBaHe Ha ITPUCHCTBIETO
7 oIpesiesIgHe JIOKaIM3alysTa Ha HUCKOCTPeCOBUTe
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IIPOTEVHM O.-KPVICTAJIMH B Cpe3M OT IUIalleHTa Oerrre
npwioxeH ABC-mMmyHomepokcumgaseH MeTop Ha
TPKAaHHM Cpe3M OT HOpMajlHa IUIAlleHTa U Ha
IDTaleHTM OT Pas/INIHM HaTostorum (Tadmira 1).

ITpn HOpMaTHaTa TatieHTa Oe HabIOmaBaHa Jo0Ope
M3pa3eHa eKCIIpecus Ha aHTUIEHA B eluTela Ha
XOPUAIHUTE BBCU W CUHOWUTUYMa; 3bPHECTH
obpasyBaHMs B UTOIUIa3MaTa Ha
cuHIUTHOTpOodoOIacTTa, IUTOIUIa3MeHa peaKIys B
Me3eHXVMOLIUTUTE U €HAOoTe/la Ha apTepuoInTe U
Kamwisipure (dpwur. 2).

a

@ue.2. Jlokamvzanys Ha anda-KpUCTaIVHM B HOpPMaJHAa TepMUHAIHA
IUIAleHTa; a) ONUTHA Ipoba, 6) KoHTpoIa 6e3 aHT 0-KPUCTaJIMHOB CepyM

OnvicanaTta kapTuHa ce Ha@mofasa M MPW I0-
rojasiMaTa 4acT OT IatosiormmTe. [lpm ciydas c
KIMHWYHA auarHo3a Abortus incompletus ml V-VI
(F.mortus) m  xmcToJIOrMYHA  JMarHosa -
VHTPaBWIO3HM  KPHBOM3INWBY, OTJaraHe Ha
dpnbpmrony (Tadima 1, Ne 1), Gerre HabsromaBasHoO
OTCBCTBME Ha peakiyus B NUTOIUIA3MaTa Ha
nuToTpodobiacTTa; WM3KJIIOUMTE/IHA —anMKajlHa
eKcITpecys Ha aHTUTeHa, CaMO B OT/EIHV KIeTKI ce
HabsofaBa caba nuToruiasMeHa peakius (dur. 3).

IMpn crywan ¢ xIMHMYHA OMarHo3a Obs.ﬁELLP S-
m. St.post sectio Caesarea v X/CTOJIOTMYHA JIlarHO3a
VHTEepBUJIO3€H XeMaToM, aHeMW4eH uHdap
KPBBOHOCHW CBH/IOBE C MeTaxpoMasyis, 30HMpaHe



Ne | Mime |Tom. Knuanyna ngmarsosa X¥cTosI0rMYHa JMarHo3a - IIalleHTa c:
1 Ilmc |20 Abortus incompletus ml V-VI. | VIHTepBII103H KpBBOMU3IINBY, OTJIaraHe Ha
(Foetus mortus) JpubpuHOMTT
Abortus completus (F.mortus) XurtepcermenTarys, Gubdpos3npare Ha BbCH,
2 |ACB |27 oTlaraHe Ha KaJIL[VIeBV COJIVI, aHeMM4YeH
MasdopmartviBeH CMHIPOM
vHDapKT
XurepcerMeHTarius Ha BbCY, OT/IaraHe Ha
3 | MAT (30 Partus praematurus ml VIII q;l/lré I:I)/IH(I;M HVIHL;e ;/mo3eg K 'BBOVIZIJ'IVII;
(bigemini). Placentitis chronica PYHOML P P ’
aHeMI4eH MHGaAPKT
4 |ara |33 Grav. ml X, praeeclampsia, XuriepcermeHTaIs Ha BecuTe, Gudposmpae,
(Sectio Caesarea), Pl. chronica | kaivieBu oTaraHms, aHeMIT4eH MHMAPKT
VIHTepBIWIIO3eH XeMaToOM, aHeMIYeH MHMapPKT,
OHOCHM CHIOBE C METaXpOoMassi,
5 |THI |28 HELLP cumyipom. Z(E)}?I]jl I;HeHI-II/; CTI)/IL; BMTMMMTa povet
(Cectio Caesarea) P HTyma,
XUIIepcerMeHTaIVs Ha BbCH,
MUKpPOKaIIMPUKaTH
. 30HMpaHe Ha CMHIIUTIYMa, OTJlaraHe Ha
6 |CIIX |24 Partus normalis. Pubpuronn, prubprMHOMIHY Hera 1
Marika ¢ XMJ1 PYIHOL, POV Y
HEKPOTWYHV BbCU
Gr.ml X,, hypotrophia foetus,
7 185 |25 asphixia foetus (dpeto- AHeMunueH MHapPKT, oT/IaraHe Ha
IUIalleHTapHa dpubpurOM, OCTHP Oa3ajieH IUIalleHTIUT
VHCY DUITVIEHTIVIS)
Ab. inc. ml VIL XurepcerMeHTalyisl ¥ OFHUIIIHO OT/IaraHe Ha
8 |BLIT |14 : .
(Abrasio residuorum) dpubprrHOMIT
Grav. ml X. Olygohydramnion | XumepcermenTarysi, pudposa Ha BECUTE,
9 |MM]I |24 | (S. Caesarea). ITmanenTrapsaa oTJIaraHe Ha KaJILIMEBV COJIV, aHEMUYEeH
VIHCY PUITVEHIIVS MH@aPKT
Abruptio placentae partialis. XUTIePeerMeHTALIS. SOHMDAHE Ha
10 |ACS |26 |TInauenrapha P TV, SoHVp
CUHIIUTIYMa
VHCY PULVEHIINS
F. mortus ml IV-V. Orxmina c omiarade Ha (pUOPWHOMI, OCTHP
11 | THB |41 .
Abr. residorum. XOPMOAMHVIOHUT
3oHMpaHe Ha CMHITUTIYMa, OTJlaTaHe Ha
12 | TIBO |27 Chorioamnionitis pmbpuHOMT, KarindnKaTy, JIeK 000CTpeH
XOPVIOAMHUOHUT
F. mortus. Ormiarane Ha PUOPMHOWI, 11 30HMpaHe Ha
13 | TBC |24 .
Ab.incompl.ml IV CUHIIUTIYMa
. . IoBurmero otarase Ha puUOpVHOW,
Abruptio placentae partialis. XPOHWYHO Bb3NaJIMTEIH MHPMITPATI
14 [KMIT (23 | Ab. incompl. (Abrasio P patit,
: oTyIaraHe Ha KaJIIIVieBV COMM, CyOaMHMOHaIeH
residorum)
KPBBOMS3IIVB, XUIIEPCETMEHTaIIVS
. . OcTbp rHOEH Oa3aJieH IUTaIleHTHUT,
Praeeclampsia Placentitis ac. p H ¢
15 | ANA |22 XUIlepcerMeHTals, 30HIpaHe Ha
(S.Caesarea)
CUHITUTIYMa, hrbdposa
F.mortus ml V.
16 | AOB |27 .
6 | AL Ab. incompletus YmepeHno omirarane Ha prOpMHOM,
XunepcermeHTarius Ha Bbcute, prbposmpare
17 | AKX [26 | Obs.placenta adhaerens P N ¢pubposvp

KaJIIIMeBW OTJIaraHMs
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CMHIOWTWUyMa, XWIlepcerMeHTalusi Ha  BBbCH,
Mukpokamudmkati (Tabmia 1, Ne 5) cpmmo ce
HabmogaBa mo-cimaba  ekcrpecust B OTHESTHUTE
y9acTbIV Ha XopmoHa (pur.4)

Due.3. Jlokaymsarys Ha ayidpa-KpuCTaavH B TUlarieHTa mpe3 ml IV - V ¢
nmarHosa Abortus incompletus ¢ MBpTBB IUION;
a) ormTHa 11poba, 0) KOHTposIa 6e3 aHTM -KPUCTAIVIHOB CepyM

Obcovikoatne

IToBeueTo mTpenCTaBUTENM OT CeMeViCTBaTa Ha
IIpOTeVMHNUTe Ha TOIUIMHHMS CTpec ca IIMPOKO
eKCIIpecpaHV B pa3IMdHM THKaHM U OpTraHW,
CBBp3aHM C PenpomyKIMsTa Hpu OosalHMUIIUTE.
Haxon Hsp (Hsp90, 70, 60 m Hsp27) ca moxazaHu 1 B
IUIalleHTa, IO-TOYHO B JIelyjlyajiHaTa ¥ YacT IIO
BpeMe Ha ITbPBWSL TPUIMeCTbp Ha OpeMeHHOcTTa!'.
YcraHoBeHO €, 4e ekcmpecuaTra Ha Hsp mHe ce

pasnuyaBa ITIpU  IUIalleHTa, IOJydeHa  Cjlef
HOpPMaJIHO paX/aHe ¥ TaKaBa, IOJIy4eHa HpU
npexaespeMenHo  paxpane'. Tesu pmaHHHK

npeprosarar BakHara posist Ha Hsp B parnamTe 11 110-
KbCHU CTaguyn Ha OpemeHHocTTa. IlonmydeHmTe OT
Hac pesyjTaT¥ JoKas3BaT eKcIpecugTa ¥ Ha
HewscJIeZIBaHWSL [locera B YOBeIIKa IDIalleHTa
HMCKOMOJIEKYJIEH CTPeCcOB IPOTEeMH O.-KPVICTaJIVH.
ITpoBereHOTO VIMYHOXVMCTOXMMIYIHOTO M3CilellBaHe
IToKa3a LMTOIUIa3MeHa JIOKaIM3aLys 1 CIelnUIHO
KJIIETPYHO paslpefiejieHne Ha o-KPUCTAIWH -
MIpeIMHO B CTpOMaTa ¥ CHMHIOWUTHUOTpodoOsIacTTa
Ha IvlalleHTapHUTe Buan. lluTomyasmenara
JIOKaJIM3alMsl Ha O-KpuUCTajlMHa e JloKasaHa U B
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Due.4. Jlokammsanys Ha ada-KpUCTaJIVH B TepMUHaIHA IDUIalleHTa CITef
sectio Caesarea ¢ guarsosa HELLPS; a) onmraa mpo6a, 6) koHTpora Ge3
AHTM OL-KPVICTAJIMHOB CEPYM

Opyru uscaefBady ThKaHN® ¥ 1omo0HO Ha IpyTru
V3CIIefoBaTeIV He ce OTKPVIBA PasiiiKa B IHTe3UTeTa
W JIoOKaJM3alMATa HAa MMYHHATa peaKius Mpu
HOpMajlHa IUIalleHTa W IIO-TOJIsIMaTa YacT OT
maronorvmte. [Ipn gBa or cirydamre obave (Nel m
No5) ce HaGmosaBa 3HAUMTENHO II0-Ciaba
aTUIIMYHA eKCIIpecus Ha IIpoTeMHa. BbIlpexm ue
dusmonormyHata pois Ha TOJSMA  YACT OT
HVMCKOMOJIEKYJIHUTe CTPeCcOBU IPOTEMHW, B TOBa

KaTeropu4HO ce TIpreMa, 9e eflHa OT c}/)yHKm/MTe VIM
e Ha MOJIEKYJIHU IIaIllepOHU f/ Jla TO//TbpKaT
€H3VIMHWTE aKTVMBHOCTU W OHg)opMaum{Ta Ha
KJIIETPYHUTE NpOoTeMHU. 3a oB-KpuctaymHa e

yCTaHOBEHO, dYe II0 BpeMeé Ha eMOpMOHaIHOTO
pasBuTiMe ce HaOmojgaBa B pavioHuTe,
HIpeThpIIsABaIIn Ha171-3Ha elHa MOpdoIornUHa
peopranmsarys . TTpu OIUTH ¢ KIIETHYHNM KyJITY P

e IIOTBBpHEeHA -HeFOBiz;a peryiaropHa pois B
KIIeThbYHaTa AudepeHnuanys u amonrosa’. Tom
mpelliasBa Mmuilla KIeTbYHa JIV;H'I_/I?[_ 1929 ot
VIH,uyuMpaHa or TNF- mporpan ¢
cMbpT™. Bemukm Tesm MaKafT " Her

HErOBOTO ONTMMAJTHO TIPVICHCTBYIE 32 TIPOITeCHT
KJIeThuHa Mposmdepariys 1 audepeHIiar
TaM ¥ 3a HOPMaJITHOTO pa3BUTHe Ha IUIaeHTaTa.

.
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XPOMATVHBT ITPEOOITIPEIEIISI CBABATA
HA EMBPVMIOHAJTHUTE CTBOJIOBWM KJIETKU

M. T'eopruesa, I'. Mutomes

Jlabopamopus no Moaexyaapna Ienemuxa, UMb - BAH, Cogpus

CHROMATIN DIRECTS THE FATE OF EMBRYONIC STEM CELLS

Laboratory of Molecular Genetics, Institute of Molecular Biology,

Bulgarian Academy of Sciences - Sofia

Pestome: EmbOpuonasnume cmboaobu kiemku npumexcabam oz2pomeH nOmMeHyual Kamo UMOYHUUU HA
KAemKU 3a mpancnianmayus, paspadbomebane na nobu asexapcmBa u kamo obekm 3a uscaedBane HA paHnume
emanu om embpuonainomo pazbumue. ILaypunomenmnama npupoda na cmboaroBume xkaemku ce ocnobaba
Ha 0B8e npomuBonoroxHu mexuu cBoiicmBa - noddspikane Ha cneyupuunume 3a ougpepenyuayus zenu 6
U3KAIOUEHO CocmoAHue U eOHOoBpemento ¢ moBa 3anasBane na Bv3moxHOoCmmMa 3a MAXHOMO Braoubate,
Ko2amo e HeobXo0uMmo. Yuenume ca OmKpusu HAKOU om npeonocmabrkume 3a CvCIMOAHUEMO HA
“cmboaoBocm” na mesu xaemxu. Ilonacmoauem ce npednosaea ue 6 embpuonasnume cmborobu xiemiu
0cHOBHA poas 6 mesu npoyecu uepasam enueeHemuuHy Mexanusmu. B mosu 0b63op nue npabum npeesed Ha
csBpemennomo pasdbupare 3a poaama Ha XpoMAmMuHoBama cmpykmypa u HeliHamMa OUHAMUKA KAMO 4aCH
om enuzeHeMUUHAMA NPUPoOa Ha embpuonariume cmboroBu Kiemxu 6 npoyecume Ha 3ana3ame HA MEXHUS
Heozpanuuen nomenyuai 3a oesexe, KAKINO U Ha cnocobrocmma um 0a ce Jugpepenyupam 8 pasisuunu
KaemsuHu munoBe. JJuckymupa ce Kax xpoMamunsm npedocmaba ocnobama 3a HacoueHomo axmubupane
HA eeHume U OUpUXKUpa OuepeHyuayuAma Ha mesu KAemxiu.

Abstract: Embryonic stem cells retain great potential as a source of cells for transplantation therapy, devel-
opment of new drugs, and as models for early embryonic development. The pluripotent nature of stem cells
relies on two opposing requirements - to keep differentiation-specific genes switched off while preserving the
ability to switch them on quickly when needed. Scientists have taken a step toward unlocking the mystery
of this “stemness”. It is now believed that the epigenetic program of ES cells plays crucial role in these
processes. Here, we review the current understanding of the role of chromatin structure and dynamics as a
part of the epigenetic landscape of ES cells in the processes of preserving their unlimited potential to divide,
as well as to differentiate in all types of cell lineages. We discuss how chromatin provides molecular base
for targeting gene activation potential and directing the ES cells differentiation.

Introduction

One of the major challenges of developmental biolo-
gy has been to elucidate mechanisms by which a
structurally and functionally heterogeneous organ-
ism is built from genetically homogeneous cells. As a
first step it has always been difficult to determine
how pluripotent cells, called stem cells, form differ-
ent cell lineages within a developing blastocyst.

embryonic stem cells, derived from the inner
cell mass of developing blastocysts. They are
pluripotent and able to differentiate into cellu-
lar derivatives of all three primary germ layers;
embryonic stem cells, called embryonic germ
(EG) cells, derived from the primordial germ
cells of the post-implantation embryos;
embryonal carcinoma (EC) cells, derived from
embryonic tumors®.

What are the Embryonic Stem (ES) cells?

According to a recent definition the Embryonic Stem
(ES) cells are “Pluripotent stem-cell lines derived
from early embryos before formation of the tissue
germ layers”®. There are three types of stem cells
that have embryonic origins:
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ES cells possess two ultimately connected features
that make them unique: an unlimited potential to
self-renew and an ability to differentiate into multi-
ple cell lines. The undifferentiated state of ES cells
lacks tissue-specific features. Furthermore, when
exposed to appropriate biological signals, these cells
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are capable of differentiating into all kinds of spe-
cialized cells types, a process, connected with loss of
their pluripotency and dramatic morphological and
molecular changes®.

What could ES cells be used for?

Now, 25 years after the first isolation of mouse
embryonic stem cells, it is possible to isolate and cul-
ture stem cells from embryos of many species,
including humans. Markedly, the pluripotency of ES
cells has elicited enormous interest regarding their
potential applications for cell-replacement therapies
for degenerative diseases, such as Type I Diabetes,
Parkinson disease, cancer and many others. The
recent success of establishing human ES cell lines has
ignited great excitement over stem cell research in
the biomedical field. On the other hand, progress in
human ES cell research has been hindered by diffi-
culties due to the poor understanding of the molecu-
lar and cellular basis of pluripotency. The lack of
knowledge often leads to failure of maintaining of ES
cells. Therefore, discovering how the properties of ES
cells are governed and directed is a question of great
importance.
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Figure 1. Chromatin organization in the eukaryotic nucleus

Which are the epigenetic mechanisms that play a key role
in ES cells pluripotency and cell lineage determination?
Cellular differentiation involves large changes in
gene expression together with alterations in genome
organization and chromatin structure. All these
changes are under control of epigenetic mechanisms,
i.e. a heritable code other than the DNA sequence
that include changes in the chromatin structure,
DNA methylation, post-translational modifications
to the histones, ATP-chromatin remodeling,
exchange of histone variants, and small RNA mole-
cules(4). The combinatorial association of these epi-
genetic marks on developmentally regulated and lin-
eage-specifying genes in undifferentiated cells seems
to define the pluripotent state.

What is chromatin and how it works - as a part of the epi-
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genetic mechanisms?

Genomic DNA in the eukaryotic nucleus is packed
into a compact structure known as chromatin. The
fundamental unit of chromatin is the nucleosome,
which is composed of two copies of each of the core
histones-H2A, H2B, H3 and H4-wrapped by 146 bp
of DNA®. Nucleosomes in turn, are connected by
linker DNA and histone H1. This primary structural
sequence is referred to as the “beads-on-a-string”
structure® (Fig. 1). In the eukaryotic nucleus, chro-
matin is folded into higher-order structures, of which
our understanding is very limited. It is considered
now that the genome is organized in complex chro-
matin structures as loops, with different size, speck-
les and chromosome territories?”.

In this review we will focus on one of the major play-
ers in the epigenetic program of ES cells involved in
the keeping of their pluripotent state and the possi-
bility to differentiate - the chromatin structure and its
dynamics.

How chromatin dictates ES cells fate

One of the main determinants of ES cells is their
nuclear and chromatin structure. It is becoming clear
that chromatin structure holds some of the secrets for
pluripotency, stem cells identity, regulation of differ-
entiation and cellular fate.

Nuclear architecture of the ES cells

The mammalian nucleus contains a large number of
distinct sub-compartments in which specific func-
tions, such as transcription and RNA processing, are
carried out. The genome is non-randomly organized
within the nucleus. Chromosomes occupy discrete
chromosome territories, and single genes are specifi-
cally arranged within both these territories and the
nucleus®. These preferential positions are functional-
ly very important as they vary among different tis-
sues and during development®.

A specific difference between ES cells and differenti-
ated cells is the absence of lamins A and C", which
are the nuclear structural proteins that play impor-
tant roles in the keeping of the nuclear shape and
integrity and presumably in the genome function-
ing?”. Interestingly, the position of some chromo-
somes in ES cells is variable. For example the human
chromosome 12, which contains a genomic region
that is enriched with ES-cell-specific genes"’, includ-
ing the stem-cell marker NANOG, changes its pref-
erential nuclear position and localizes significantly
more centrally in human ES cells compared with dif-
ferentiated B cells™. Furthermore, centromeres in ES
cells are mainly found within the nuclear interior,
whereas, in differentiated cells, centromeres tend to
localize at the nuclear periphery. However there are
exceptions from this rule: some chromosomes, like
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chromosomes 18, 19 and 6, the last containing the
pluripotency marker OCT4, are in similar positions
in human ES cells and differentiated cells®. A more
complete characterization of the nuclear landscape in
pluripotent ES cells will be a useful basis for a cell-
biological understanding of these cells.

Determinants of the chromatin structure in the ES cells
Direct visualization of centromeric heterochromatin
with a probe against the major satellite-repeat
sequence reveals a more diffuse heterochromatin
structure in undifferentiated ES cells versus more
compact heterochromatin with well-defined foci in
ES-derived neuronal progenitor cells (NPCs)®.

e TN
3

mod
mod me
'
~ a
%me me ‘remodeler
me !

mod ﬁf—//:
mod ﬁ me
histone modifications methylation of DNA
yyyyyy g |/
chromatin remodeling “~— snRNA

Figure 2. Epigenetic mechanisms in ES cells

It is becoming clear that chromatin binding proteins
associate with chromatin only transiently. This
fenomenon is particularly evident in undifferentiat-
ed embryonic stem cells and other multipotent cells,
where a fraction of loosely bound chromatin binding
proteins is present. This hyper-dynamic population
of chromatin proteins includes the linker histones,
the heterochromatin protein HP1 and the high mobil-
ity group (HMG) proteins representing 10-25% of the
total protein population. These proteins are charac-
terized by a residence time from a few seconds to
several minutes™. The presence of this dynamic pro-
tein population is a true hallmark of pluripotent cells.
Moreover, the chromatin of ES cells is also marked
by the existence of an unbound or loosely bound
fraction even from the otherwise tightly associated
core histones". Notably, in fetal ES cells there is a
complete absence of the specific for the differentiated
cells linker histone subfraction - Hlzero (Todorov
and Miloshev, unpublished). A wealth of data sup-
port a model in which ES cells preserve the potential
to differentiate into multiple cell types by maintain-
ing a loosely bound fraction of histones and other
chromatin-associated proteins, which through free
exchange with bound histones and chromatin, gener-
ate a state of active, “breathing” chromatin.
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Post-translational modifications of histone proteins and
DNA methylation in ES cells

Although, the molecular mechanisms for self-renew-
al, maintenance of pluripotency and lineage specifi-
cation are poorly understood, emerging data point to
a key role for the post-translational modifications of
the histone proteins as well as for the process of DNA
methylation (Fig. 2).

Global epigenetic landscape of ES cells

ES-cell chromatin possesses some unique and very
interesting features when compared to the chromatin
of other types of cells. It is overall more active and
marked with activity-associated histone modifica-
tions. Accordingly, recent mapping of histone modi-
fications has shown that developmentally regulated
genes in ES cells, which are either silent or active in
differentiated somatic cells, are in a potentially active
state in pluripotent ES cells. Genome-wide and locus-
specific ChIP analyses reveal that these genes in ES
cells are marked by repressed but potentially active
promoters by association with the so-called “biva-
lent” histone modifications. These “bivalent” modifi-
cations are characterized by histone H3-triMeK4, a
mark of active genes, and histone H3-triMeK27,
which associates with inactive genes™' (Fig. 3A). At
the genome-wide level, these “bivalent domains”
consist of large regions of H3-triMeK27, embedding
smaller areas of H3-triMeK4".

DNA cytosine methylation at the gene promoters is
another major epigenetic factor, which usually is
assumed as a repression mark®. Exclusively, ES cells
are almost completely devoid of DNA methylation®.
Futhermore, the treatment of partially differentiated
ES cells with the demethylating agent 5-azacytidine
(5-azaC) induces de-differentiation"”, leading to the
assumption that the methylation of DNA generally
induces differentiation.

Epigenetic features of particular genes in ES cells

Together with the global changes, local histone mod-
ifications have been shown to be important for the
proper control of differentiation-specific genes in ES
cells. It has been shown that the promoters of active
genes in ES cells, such as OCT-4 and NANOG are
marked by acetylation of histones H3 and H4 - a gen-
erally active mark®. A number of critical transcrip-
tion factors for cell lineage determination, including
Sox1, Nkx2-2, Msx1, Irx3 and Pax3 are not expressed
in ES cells, but are associated with both activating
(H3-AcK9 and H3-MeK4) and repressive (HS3-
MeK27) histone modifications®'. Besides, recent
results have confirmed these “bivalent” histone mod-
ification patterns at other key developmental genes
in ES cells. They have shown that the promoters of
the genes POU and HOX contain large stretches of
H3-triMeK27 together with H3-triMeK4". This per-
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Figure 3. Chromatin organization in the eukaryotic nucleus

missive chromatin conformation at lineage-control
gene loci in ES cells would make these genes accessi-
ble for chromatin remodeling complexes and tran-
scription factors for subsequent transcriptional initi-
ation in response to appropriate environmental cues.

An exception from the rule for the “bivalent” histone
modifications are other lineage-control genes,
including MYF5 and MASH1®. Myf5 is a member of
MyoD transcription factor and is a critical regulator
for muscle lineage determination, whereas Mash1 is
critical transcription factor for the production of neu-
ral precursor cells®. In addition, studies by
Bernstein have shown that some key developmen-
tal genes, like PBX3 are marked only by H3-MeK4,
while others, including FOXP1, are marked by H3-
MeK27. The functional consequences of these differ-
ences are yet not known.

General key events that govern the transition of ES
cells from pluripotent to a committed state

The general key events that govern the process of dif-
ferentiation is the selective silencing and activation of
specific subsets of genes, in combination with global
chromatin reorganizations via chromatin remodeling
events and epigenetic mechanisms®.

Selective silencing and activation of specific genes

The process of differentiation is an excellent model
system for studying the role of chromatin dynamics,
since the same cell with fixed genetic material trans-
forms from one type to another. This transition
involves perfect tuning between chromatin structure,
chromatin modifications, histone variants and chro-
matin remodeling.

14

Differentiation of ES cells is associated with global
changes in post-translational modifications of core
histones, as well as in the methylation of DNA.
Examples are the differentiation-dependent increase
in the silenced chromatin mark tri-methylated
residue K9 of histone H3 (H3-triMeK9) and a
decrease in the global levels of acetylated H3 and
H4™ > In other words, differentiation is accompa-
nied by a transition to transcriptionally less-permis-
sive chromatin (Fig. 3B). Furthermore during differ-
entiation ES cells acquire specific DNA methylation
patterns. One of the most prominent stem cells mark-
ers Nanog and Oct-4 involve sequential DNA methy-
lation of their promoters, as well as accumulation of
the inactive histone modification mark H3-triMeK9
concomitant to their differentiation-induced silenc-
ing®. While lineage-specific genes, mentioned in
Section II, undergo activation by removal of H3-
triMeK27.

Chromatin dynamics of the differentiation committed ES cells
Little is known about how proteins interact with
chromatin in pluripotent ES cells and how their inter-
actions are changed as cells begin their differentia-
tion process. Changes in chromatin of ES cells
induced to differentiation are brought about by the
interaction of a multiple of proteins with chromatin
and changes in chromatin structure. Hyperdynamic
binding of structural chromatin proteins is a func-
tionally important hallmark of pluripotent ES cells
and upon differentiation, the fraction of hyperdy-
namic proteins becomes immobilized on chro-
matin®. This tightly binding of chromatin proteins
provides essential building blocks for the formation
of chromatin domains as cells execute their specific
expression programs by the targeted sequestration of
genes into active and repressive chromatin domains.

By comparing the morphological appearance of hete-
rochromatin regions in undifferentiated pluripotent
ES cells and ES cell-derived neuronal precursor cells
has been found that heterochromatin undergoes sub-
stantial spatial rearrangements during the very earli-
est stages of ES cell differentiation™. While hete-
rochromatin showed a more dispersed pattern, hete-
rochromatin in neuronal precursor cells (NPCs)
appeared more similar to what is typically observed
in somatic cell types showing heterochromatin com-
paction and concentration in distinct foci. In addi-
tion, in ES cells, FISH signals of satellite repeats show
a more diffuse signal not restricted to distinct foci,
and these regions became more condensed in NPCs.

The positioning of chromosomes within the nucleus
might not be of functional relevance in ES cells; the
spatial organization of single genes, however, might
be because several key ES-cell genes undergo signifi-
cant positional changes during differentiation that
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are similar to those observed in other differentiation
systems. NANOG relocates from a more peripheral
position in human ES cells compared with B cells,
and the OCT4 gene seems to be looping out from its
chromosome territory®. A similar chromosomal
extrusion was observed for the HoxB locus in mouse
ES cells after induced differentiation. Whether these
positional changes are a cause or consequence of the
transcriptional status and whether they are required
for proper regulation is unknown.

Future perspectives

The emerging possibilities to direct cell differentiation
One of the fundamental mysteries of biology is the
basis of cellular state. Although they have essentially
identical genomes, the different cell types in a multi-
cellular organism maintain markedly different
behaviours that persist over extended periods. The
most extreme case is lineage commitment during
development, where cells progress from pluripoten-
cy to terminal differentiation with the establishment
of a stable state, connected with activation of specific
developmental genes. Considerable evidence sug-
gests that the cellular state may be closely related to
“chromatin state”. Elucidating this “chromatin-state”
in ES cells will be important to examine their entire
genome as well as to follow their fate during devel-
opment and differentiation. Furthermore, insights
into the role of chromatin structure and dynamics in
the maintenance and regulation of proliferative
potential of ES cells may aid in the discovery of novel
treatments for deregulated proliferative cells such as
cancer.
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OBV ACITEKTM HA VIH BUTPO MATYPALVSITA HA HOBEIIIKV OBOLINUTU

I'. Viarwmsosa’®, [. Tauesa', 1. Ilerposa' u f1. Bragumupos!
! Llenmasp no Penpodyxmubua meouyuna u onsoxoane ux Bumpo - Cogpus
* Kamedpa no yumosoeus, xucmoasoeus u emopuosoeus, buosroeuecku gpaxyrmen,
Cy “C8. Knumenm Oxpudcku”

COMMUON ASPECTS OF IN VITRO MATURATION OF HUMAN OOCYTES

G. Ingilizova?, D. Tacheva', D. Petrova' and 1. Vladimirov'
' Center of Reproductive Medicine and IVF, Sofia
? Chair of Cytology, Histology and Embriology, Faculty of Biological Sciences,
Sofia University “St. Kliment Ohridski”

Pestome: Memodsm un Bumpo mamypayua (IVM) ce usnoasba ocnoBuo npu xenu, cmpaoaujy om cuHopom
Ha noaukucmosuume Aiunuyu (PCOS) u xenu c pedoBen mencmpyasen yukKsa u HOPMAAHU AUUHUYU,
sexyBanu upes un Bumpo onaoxndane (IVF)/unmpayumonsasmeno cnepmasno urxcexmupane (ICSI) nopaou
mexoi Moxku paxmop. OcBen moBa moit ycnewno ce npuiaza npu nayueHmxu coc 3abosabanua kamo
axmuBen cucmemen Jlynyc epumemamoodec, KAKmMo u ¢ HAKOU 310Kavecmbenu 3a060446anus, npu Koumo
xumuomepanuama mpabBa oa sanoune bes omaazane. Ilpu me3u xenu un Bumpo mamypayuama Ha Hespeiu
oBoyumu e nadexcona armepuamuba Ha konBenyuonasnama IVF npoyedypa.

KatouoBu oymu: mamypayusa /IVM / IVF / uobewkcu ooyumu

Abstract: The method of in vitro maturation (IVM) is applied mainly in women suffering from polycystic
ovary syndrome (PCOS) and regularly menstruating women with normal ovaries, treated with in vitro fer-
tilization (IVF)/intra cytoplasmic sperm injection (ICSI) for severe male factor infertility. Also it is success-
fully applied in patients suffering from diseases, such as active systemic lupus erythematodes as well as for
patients with malignant diseases, who are to be treated without delay. In vitro maturation of immature

oocytes is a promising alternative to conventional IVF procedure for these women.

Key words: maturation/IVM / IVF / human oocytes

BoBedenue
CriocobHOCTTa Ha He3peluTe OBOLUTK [a
Bb300OHOBSBAT CIIOHTAHHO Merio3aTa IIpu

OTCTpaHsBAHETO VM OT (POJIVIKYJINTEe € yCTaHOBeHa
Ham-Hamper, oT Pincus m Enzman mpes 1935 . (1) u
IIO-KBCHO € HoTBbpaeHa oT Edwards (2). [Tpes 1969
roguea Edwards et al. 3a rbpBu IbT HeMOHCTpUpaT
OIUIOXKJIaHe Ha MaTypupaHM VH BUTPO YOBEIIKU
ANIeKIIeTKH (3).

Hespesnire osommty ce mostydasaT OT (DOJIVIKYJIIN C
auamMerep 2 - 10 mm dYpe3 TpaHcBarMHajIHa
acoypanys Mo, yATpasBykKos KoHTpos. Okoro 50 -
60% OT VIH BUTPO y3pesnTe OBOLITH ca CIIOCOOHM [1a
BH300OHOBAT Merpo3aTra M a JOCTUCHAT CTaiuil
Metadpasa I (MII) cnen nepmop Ha KynTuBMpane 28 -
36 uaca. [IpolieHTHT Ha OIUIOXKJaHe Ha Te311 OBOLIUTI
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€ CpaBHUTEJIHO BMCOK U IIPYM I'OJIsIMa 4acT OT TsIX ce
HaGHIO)IaBa eM6pVIOHaHHO passuTme.

Va BuTpO MaTypaums, IOociellBaHa OT IIpollefrypa
Ha VH BUTPO OIIoXaaHe 1 eMoprorpancdep (IVF -
ET): Ilo Bpeme Ha oBapmasHaTa CTMMYyJIaIus, B
MoMeHTa Ha miXekTpase Ha hCG, ronysianmsita ot
OBOIINTM MOXe Aa Oble XeTeporeHHa ¥ TOBa fa
IoBefle 10 acOupupaHe Ha OBOLWTM B PasINdHN
eTamyt Ha Martypatmg. Oxoso 15% ot oBonuTHTe Ca B
npodasa I Ha Merioszata. Tesn osoruTi Morar ma
y3pesiT VIH BUTPO 7 JIa Ce pa3BVIAT B XKM3HECIIOCOOHN
emOpmonn. Ilpes 1983 r., Veek m cprpynauUnm
cpolrrasar 3a Be OpeMmeHHOCTI oT
eMOproTpaHcdep Ha y3penn MH BUTPO OBOIIMTH,
royrydeHn ot cruMyivipanyu 1ykom 3a IVE-ET (4). 3a

Embpuosoceus Tom 2 Kuuxxxa 2



nmofoOHM  pesyinraTnt  CphoOIaBaT U

M3Ci1eJ0BaTeJICKN I'PYIINL.

ApyrM

OmmTbT B MH BUTPO MaTypammsATa Ha YOBEIIKN
OBOLIUTV € MHPWUIOONUT OT J[Be OCHOBHM TPyl
manveHTKn. [TbpBarta rpyma ca skeHwu, cTpagamy OT
PCOS, TBI1 KaTo mpu TsX ChIIIeCTBYBa 3Ha4UTeIeH
pUCK oT pasBuUTITE Ha oBapuaieH
xymnepcruMysanoneH cuaapom (OHSS), B pesynrar
Ha CTMMYyJIalMsiTa C TOHAZOTPOIIHM IIperaparu B
acucTMpaHaTa penpoayKuusa. Broparta rpyma ca
JKeHW C peloBeH MeHCTpyasIeH HUKBII ¥ HOpMaJIH!
SVYHUKOBY CTPYKTYpWM, KOUTO cCe IoijaraT Ha
IVE/ICSI nopajin TeXXbK MBXKI MHAEPTUIATET.

Hesperm osornty, acnupupanu ot xeHn ¢ PCOS:
Trounson et al. ommcBaT mppBaTa OpeMeHHOCT U
pakmaHeTo Ha 3apaBo fere cier, IVM Ha Hesperm
OBOLINTHM, actMpuipaHn oT mammeHTKM ¢ PCOS ©.
[Ipes cienpamiaTa rogyHa e ChOOIIEHO 3a Apyra
O6pemennoct mpm manmentka ¢ PCOS, nexkysaHa c
IVM  mpouenypa, kxoMmOmumpana c¢ ICSI u
acmcTupano namonsaHe (assisted hatching)®. Barnes
et al. cpaBHsABaT IpOIEHTWUTe Ha MaTyparys Ha
OBOLIVITUTE, OIUIOXKIAHE VI IeJleHe Ha eMOpMoOHMTe
Me>KITy HOpMaJIHO OBYJIMpariiy keHm v ket ¢ PCOS®.
[TosyueHnTe pesynTaTy 3a BCUYKM M3CIeIBaHMU
IapaMeTpu ca IO-7o0pu IpY I'bpBaTa TpyIla XeH.
[IpranzaTa 3a TO3M akT He e ycraHoBeHa. Ilo-
xbcHO, Cha et al. cpo0rmIaBar 3a 27,1% peamsupanu
Opemennoctn ®. To3m BMCOK IPOLIEHT € IOJIy4YeH
c1en, TpaHcdep Ha cpemHO 6,3 eMOpmoHa 3a
HaIrieHTKa, JOKAaTO IIPOLEHTHT Ha VMMIUIAHTAIIVs
BCe oIIle e HUCEHK (6,9%).

3a mmomobOpsBaHe Ha pe3yJTaTiUTe OT IpolleAypara e
HperjIoKeHa CTUMYJIallus ¢ ToHagoTponvHam ' v
aIumMIMpaHe Ha YOBEIIKY XOPVIOHTOHAIOTPOIIMH
(hCG) ™ mpenyt actimpanysaTa Ha oporuTiTe 1 IVM.
Suikkari et al. mpemyaraT mprmaraHe Ha HUCKV JT031
(37,5 IU) pexkomOWMHaHTeH (OJIVIKYIJIOCTUMYJIVIPALL,
xopMoH (rFSH) oT mpenxomHata syTeanHa dasa 10
mocturaHe Ha auaMmersp 10 mm Ha BOJIEIINS
domukyn @?. Tosa BogM OO MOBUIIaBaHe Ha
IpOIeHTNTe Ha MaTypamus ¥ OIUIOXKIaHe Ha
oporuTuTe Tipu xeHn ¢ PCOS, HO He ca mocTUTHATH
O6pementoctn. [lone3HnAT edeKT OT HpwTaraHeTo
Ha FOHA/IOTPOIIVIHITE € YCTaHOBEH B M3CIIeIBaHe Ha
Mikkelsen u Lindenberg . OsBorutnTe,
acnipupanm citef, cruMystanms ¢ rFSH sa 3 gau ca
OwIn cpaBHeHM C OBOLWTW, IOJIy4YeHW OT
HeCTUMYJIMpaHu HalVeHTKN! d PCOS.
CruMynnpaHeTo C TOHAJOTPOIIHM IIpellapaTiu
oo0psiBa IIPOLIEHTNTe Ha OpeMeHHOCT (29 cpermty
0%) v mmrutanTarms (21,6 cperty 0%) B cpaBHeHMe C
HeCcTUMYyJIMpaHaTa rpyla.

1999 . Chian, et « al§

[Tpes cpoOIraBar, ue
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nrokekTupareTo Ha 10 000 IU hCG 36 gaca mpenm
acTiMparaTa Ha OBOLMTHUTE ITOJIO0psBa IIPOIleHTa
Ha MaTypalus Ha He3peJluTe OBOLUTU OT
marmenTkn ¢ PCOS . B 110-KbCHO M3ciIeIBaHe,
CBIINTE aBTOPY AEMOHCTPUpPAT, Ye MHXEKTVPaHEeTO
Ha hCG cpmo Taka M yckopsBa Ipolleca Ha
Matypanus . B wmscinengsane sxirousario 1000
OuKbIa ¢ uEKekTMpane Ha hCG  mpean
acrpanysTa Ha opounTuTe ca mocruraar 30 - 35%
o6pemennocTr . IIpolleHTHT Ha WMIUIAHTAIINS,
obaue, Bce ome e HucHK (10-15%). Lin et al.
CBHOOITABaT 3a MOTOOHM IIPOIIeHTH Ha OpeMeHHOCT 71
VIMIDIAHTAIVs CJter] MepkekTrpade Ha hCG (9,

Hespemut oBo1mTi OT XXeHM C peloBeH MeHCTpYyasleH
OUKBJI ¥ HOPMaJIHW SWYHUKOBU CTPYKTYpPWU:
PerynupaneTro Ha MeHCTpyasIHMS HVKBI € CJIOKEH
IIpOIlec, BKJIFOYBALIL XUIIOTaJIaMO-XUIIopM3HATa OC U
JIOKQJTHY (MMapaKpWHHM ¥ aBTOKPMHHM) (aKTopm.
QDonuKysmTe, IIpenolpenesieHN Ia OBYJIMpaT, ce
CeJIeKTUPAT OT KOXOpTa (PONMKYIIN C AViaMeThp OT 2-
6 mm BBB dosMKyIapHaTa dasa Ha MeHCTpyaIHUs
Kbl CesleKTMpaHMAT OIMKYJI HapacTBa [0
nuameTbp 20-25 mm. Konmenrtpanuure Ha FSH n
JIyTeMHU3MPaI Vs XOpMOH (LH) B
KPBBOOOPBIEHNETO peryampar dpasure Ha pacTex
n passutne Ha dornmkyiaurte. loBuireHnero Ha
cepyMHaTa KoHLeHTpaums Ha FSH mpes pannaTa
donukynapHa ¢asa wMHUOUMpa pacTeXxa Ha
KoxopTarta oT POoIMKyIn. JJoOMMHAHTHUAT OIVKYIT
MO>Ke /1a O'b/le pasrpaHIyIeH OT IpyruTe POIMKYIN B
KoXxopTara o pasmepa cu (mmameTsp > 10 mm).
CuHTe3aTa Ha ecTpajuoil € TICHO CBbp3aHa C
pasBUTMETO Ha IIPeOBYJATOPHMUSA  (POIUKYIIL.
[ToBurmeHMeTo Ha KOHIIEHTpALMATa Ha eCTPajosia
e OCHOBHMAT aKTop 3a yCTaHOBABaHe Ha
IIOMMHAHTHOCT. Ype3 orpuiaTesrHaTta oOpaTHa
BPB3Ka, eCTPagmoIbT BB3IeTICTBA  BBPXY
XWUITOTasIaMO-XMIIoM3HaTa OC KaTo IOHVDKaBa
KoHIleHTparmgaTa Ha FSH. Jlokato JOMMHaHTHUST
dormKyII e ycromdms, OcTaHaIMTe (POJMKYIIM ca
YYBCTBUTEIIHN KbM TOBA ITIOHVDKEHVIE U ITPETHPIISIBAT
aTpes3us, KOATO MoOXe pga Obme m3bermara dgpes
crumystanys ¢ FSH v upes aciimparivs Ha Hesperu
oporty 1 [VM.

Mikkelsen et al. omrpenensT meHs 3a acIvpanys Ha
OBOLINTMTE, Taka dYe J1a ChbBIAIHe C IIepMoja Ha
CeJIeKIIV Ha NOMMHAHTEeH dommkyn  *.
QDonmkynapHaTa NOYHKIIVMS Ce WM3BbPIIBa CIIE
YATPa3sByKOBO yCTaHOBSIBaHe Ha BOZEL] (POJIVKYIL C
mvaMmersp 10 mm m pebenvHa Ha eHpOMeTpUyMa
Ha-Masiko 5 mm. B 87 nuksia ca peanmsupasm 18%
OpemenHoCcTM 3a eMmOpmorpaHcdep. B Hiakomko
HpOyYBaHWS € M3c/ieBaH e(PeKThT OT CTUMYJIALIVS C
FSH nipean acimpanmsita Ha He3peJsiv OBOLUTY HIPW
KeHI C peoBeH MeHCTpyaleH HuKba & ' 719,
MscempanuTe Tpymm ca MayIKy, IIPWIOXKEHW ca
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pasHOOOpa3HM ITIPOTOKOIM Ha CTUMyJIalus U
HarpaBeHMTe M3BOJNTE Ca OTPaHIYeHN.

B m3crrensarmara Ha Wynn et al. ” u Suikkari et al. @
ce cpOOIIIaBa 3a IIOBMIIIaBaHe Ha Opos 11 Ka4eCTBOTO
Ha acTIMpVIpaHNITe OBOIMTH CJIef] IpIIaraHe Ha jieka
opapmasiHa cruMmysanys ¢ FSH mpemapatn nipenm
actimpamyara. OT TO3M eKCIlepuMeHT, obade, He
MoraT fa ObIaT HallpaBeHV CHIIECTBEHU M3BOLAMU 110
OTHOIIIEHWe Ha CcrocoOHOCTTa 3a pasBuUTHE Ha
oBonuTUTEe, Iopagm Toea, ue Wynn et al. He
peayMsupar  OIUIOX/aHe. B IIPOCIIEKTMBHO
paHgoMmsMpaHo npoyusaHe Ha Mikkelsen et al. He e
yCTaHOBEH OaronpusiTeH epeKT OT CTUMYJIALMsTa C
FSH ™. B egnara m3ciieBaHa Ipylia, OBOIIMTHUTE ca
actipuipadu citef, crumysanys ¢ tFSH 3a 3 nan. B
IpyraTta Tpyla, OBOIWUTHUTE ca IIOJIy4eHW OT
HeCTMMYJIMPaHN IIMKIIVM W JIeHST Ha acouiparis e
OIIpeNie/IsiH CJIell YJITPa3BYKOBO yCTaHOBsIBaHe Ha
Bogten; posmkysn ¢ auamerbp 10 mm. AbTopuTe
yCTaHOBsBAT, ue cTuMyslanmsaTa ¢ FSH He ysermuasa
Opost Ha acnMpupaHWUTe OBOLIUTV U He IIOBJIVSBA
HpOLIeHTNTe Ha Marypallus, OIUIOXIAHe, [ejleHe
VIV OpeMeHHOCT.

Texnuka 3a acnuMpupaHe Ha  OBOLIUTUTE:
TpaHcBarmHaiiHaTa acmpamnusl Ha  He3penu
OBOLIMTM IIOJI YJITPa3BYKOB KOHTPOJI € OIlViCaHa OT
Trounson n Herosure cbrpynumim . Te BBBEXIAT
ZIBe OCHOBHM IIpMUCIOCOOJIEHMS: HOBa IO-TBBPIIA
WIJIa 3a acrmpariys ¢ Io-KbC OTKOC Ha Bbpxa (Cook
Australia Ltd, Brisbane, Australia) m mnoHmkeHO
Hajsirade Ha nomnaTa oT 80 - 100 mmHg. Pennia
Iy OstMKamm OomnmcBaT acuvpupanus Oes
V3IUIaKBaHe C XpaHWUTEeIHa cpefa Ha (POIVKYIM C
auamMeTsp oT 2 10 10 mm.

Cpena 3a KYJITUBUIPaHe: CBE)IQHVISITa ITO OTHOIIIEeHVe
Ha CbCTaBa Ha KYyJITypejlHaTa Cpelia, VM3IIOJI3BaHa 3a
VIH BUTPO MaTypaly:id ca HeIOoCTaTbYHUM IIO0paian
qDaKTa, Ye Cca OCHOBaHWM Ha JaHHWM OT €KCIIEPpVMEHT
C YOBEIIIKIV OBOIIVTII. HpmeMa ce, 4e IIprCbCTBMETO
Ha I'PaHYyJIO3HWM KJIIETKI € 6HaI‘OHpT/I$ITHO 3a VIH BUTPO
MaTypalysiTa IIpm Xopa. }:[O ToJIsIMa CTeIleH, 063.‘-16,
He € WM3BeCTHO KaK TIPpaHyJIO3HUTE KIIETKN
IIoAroMaraT nuToIla3MeéHaTa MaTypaliys VIH BUBO
VI VIH BUTPO.

DoNIMKYIIOCTUMYJIVPAIIVAT XOPMOH € BaXXeH 3a
PasBUTMETO Ha IPeOBYJIaTOPHMUTE (OIMKYIN VH
BMBO ¥ 3a MHAyKUwHATa Ha LH penenrtopmure u
OOMKHOBEHO ce [00aBsd KbM KyJITypeslHaTa Cpera.
V3cnenBaHms mpm Xxopa IOTBBbpKIaBaT (pakra, dUe
YOBEIIKIUTE OBOITUTU OTTOBapST Ha
roHagoTponHanTe 1Mo Bpeme Ha IVM. Cpolriero e
3a HomoOpeHMe Ha OBOIMTHATAa MaTypalus W
eMOPVMOHAITHOTO fIejIeHe TPV KyJITUBMpaHe B cpefia C
nobasern FSH u LH (19, 20). YosemkmsT xopvoH
roHagorporH u LH ca emHaxBo edexkTmBHM B
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IIpolleca Ha 3peeHe Ha OBOIIUTUTe MH BUTpoO *. Bce
olle ce M3CIIeABaT M3MEHEeHMsSITa B OTHOCUTEIHNTe
KOHIIeHTpallMy Ha [BaTa XOpMOHa C Iiejl
ONTMMM3MpaHe CIIOCOOHOCTTa 3a pas3BuUTHe Ha
AVITIIEKIIETKUTE.

B cpemara 3a KynTwBMpaHe Ha He3peIM YOBEIIKU
OBOIIUTM OOMKHOBeHO ce mobass cepyMm. Kato
NPOTEeMHOBY WM3TOUHUIIM Ce WM3II0JI3BaT CepyM OT
eMOproOHa/IHa ITBIIHA BPBB U TOBEXAM eTareH
cepyM. He ce mpenoppuBa 106aBsiHeTO Ha CepyM OT
OpyrM HalMeHTVW WIX OT JXMBOTHW IIOpamu
IIOTeHITMaJIeH PUCK OT 3aMbpcsaBaHe C MHQEKIVO3HN
arenTn. Hari-uecTo mpwm vH BUTPO MaTypauusra ce
M3IOJI3BaT CepyM OT IallMeHTKaTa, YOBEeIIKN
cepymeH aiOymuH (HSA) win cuaTeTNHYeH cepymeH
samecturenr (SSR). KonmeHTpamusara Ha cepyMm B
KyJITypeHaTa cpefia Bapupa mexnay 7,5 n 20%, a
KoHIleHTpanunTe Ha HSA 1 cuaTeTnuHms cepymen
3aMecTuTesnl BapupaTr Mexnay 0,1 04 nu 10%
CBHOTBETHO *. 3HAUNTEITHO TIO-BMCOKM IIPOILIEHTV Ha
y3psBaHe, OpeMeHHOCT ¥ WMIUIAHTaIms ca
IIOCTUTHATV  OT  OBOIIUTW, MaTypupaHu B
KyJITypaslHa cpefia ¢ Jo0aBeH cepyM, B CpaBHEHIe C
OBOLIUTYI, MaTypuUpaHM B cpeda cC jgobaBeH
CUHTEeTUYeH cepyMeH 3aMectuten ™. CepyMbT MOXe
Ila ChIbPrKa pacTeXHM (PaKTOPY KaTo edvaepMaieH
pacTexxeH (pakTop ¥ MHCYJIMHOIIOMOOEH pacTeXkeH
daxTop-I, KoUTO Cca BaXHM 3a LMUTOIIa3MeHaTa
Martypamya. Apyrm ¢axTopu, Karo MHXMOMHW U
aKTMBMHM, MoOraT [a IofoOpaT smgpeHaTa
MaTypamus W IIOCTIe[ABAIllOTO OIUIOXIaHe Ha
HespeJInTe OBOIIUTH .

Bpemesn wmHTepBanm 3a Matypamus: Penuiia
m3cieaBaHMUs mokasBar, de 80% oT HespernmTe
YOBEIIIKIU OBOILIUTH OCBIIIeCTBIBAT anpeHa

MaTyparysa (eKCTpy3usl Ha ITbPBO MHOJISIPHO TeJllle) 1
nocturat 1o MII cien nmepuon, ot 48 - 54 yvaca Ha
KynTusupate ®®. [Ipyru mpoy4dsaHmsl yCTaHOBSIBAT,
ge roimsiMm Opomt MII oBonmmTm morar ma Obmar
HojyiydueHn ciie; 24 dYaca 3peeHe, B pe3yJITar Ha
3HAUYNUTEIeH aACHXPOH B speHara 171
OUTOIUIa3MeHaTa MaTyparys. AKO Te3V OBOLIUTHU Ce
VHCeMVIHVIpaT cJ1er] 48 aca, Te Ife OpIaT OJTOKMpaHm
B MII 3a 20 - 30 uvaca, koeTo e roBeye OT OIITMMAaJI-
HOTO BpeMe 3a OIUIOXKAaHe ¥ MOXe [a
KOMITPOMETHMpPA TEeXHUS IIOTEHIIMAJI 3a pas3BUTHE.
HabmromaBasm ca HeOIarompmsTHM OCTIEAMITN TP
VIHCEMUHVIPaAHETO Ha CTapyl OBOLUTH, KOWUTO Beue ca
6wm B MII 3a 23 - 25 gaca. 3a ma ce pemyrmpa
PUCKBT paHO y3pelnTe OBOIUTM J[a OCTaHaT 3a
MIpoIb/DKUTesleH nepuop, Ookupanu B MIL, Smith et
al. ca m3CITeOBaA/IVI IIOCIEANIINTE OT CKbCSIBAHETO Ha
IIPOTB/DKUTEITHOCTTa Ha MaTyparys Ha OBOLIUTUTE
oT 36 Ha 28 yaca ®. He ca HaOsromaBaHu 3HaUMTETHI
pasiMKM B IIPOLIEHTUTE Ha y3psBaHe, OIUIOXIaHe
wit  OpeMeHHOCT, KOraro OBOLMTHUTe  ca
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MaTypupaHu 3a 28 udaca B cpaBHeHMe ¢ 36 daca.
IleprogsT Ha MaTypanusg oT 28 wyaca wuMma
3HAUMTeJIHO IIPeuMCTBO, Ilopagm akTa, due
TI03BOJIsABa MHCEMVHVPAHETO [1a Ce M3BBPIIM IIpe3
paboTHMTe YacoBe, JOKaTO ako repmonbT 3a IVM e
36 waca - To Om TpsiOBajyIO [a ce WM3BBPIIM IIpe3
HOIIITa.

Omoxane, KyJITHMBMpaHe Ha eMOpuoOHWTE U
nogbpXaHe Ha JIyTeasHaTa dasa: B cpasHenme c
KOHBEHITMOHAJIHUTEe TEeXHUKN Ha WMHCEMMHUpPaHe,
CITef MHDKeKTMpaHe Ha CIIepMaTO30VAV B YOBEIIKM
VH BUTPO MaTypVpaHV OBOLWTY, IIPOIEHTWUTe Ha
OIUIOXKjaHe ca I10-B1CcoKM. ChOOIIEHO € 3a IIPOIIEHT
Ha omiokgade 45%, xoraro OBOLMTUTE ca
VHCEeMVHVpPaH KOHBEHIIMOHAIHO, B CPaBHEHVIE ChbC
70 - 75%, xoraro e nipmtoxeHa ICSI mporemypa ® .
Hpyro mpenuMcTBO Ha MUKPOMHCEMMHAIIVIOHHUTE
TeXHVUKVM € W3KyCTBeHOTO OTCTpaHsIBaHe Ha
rpaHyJIO3HUTe KJIeTKM, B pe3yJITaT Ha KOeTO e
BB3MOXKHO 7Ia Ce YCTaHOBM €KCTPY3Ms Ha ITbPBOTO
nossrpHo Teme, T.e. MII oponmTure. ITonacTosdmem,
KonseHnonanHata IVF mponenypa ce mpwara
yCIeIIHO B Cjy4yauTe C HOPMaJIHU CIepMaIHU
mapamerpu (Suikkari, smaHo cpoOITeHMIE).

INlyaxTpareTo Ha Manaku Gomukymm (4-10 mm)
BOIIV JIO TIOHVDKaBaHe Ha CTOVHOCTITE Ha eHI0TeHeH
eCTpanmoil ¥ IPOrecTepoH, HIPOAYLIMpPaHN OT
rpaHyJIO3HUTe  KJIeTKI, KOeTO MOXe [a
BB3IPEeNATCTBAa VMMIUIAHTAIMATa, B pe3ysITaT Ha
HeJ0CTaTBhYHO IIOATOTBEH eHmoMeTpiyM. Tosa Moxe
Tla OOsICHWM HWCKWS IIPOIeHT Ha MMIUIAHTAIWs, 3a
xomTo cpobmasar Trounson et al. mpe3 1994 r. ©.
HeobOxommMo e mpwiaraHeTo Ha 3aMecTBaHe C
€K30TeHeH eCTpaamosl M IIPOrecTepoH ma Obme
CMHXPOHM3MPAHO C MMIUIAHTAIMIOHHNS IIPO30Pert 1
pasBuTuero Ha eMOpmonHa. OT XOpMOHalIHAaTa
IIO[ITOTOBKA Ha PEeVIIMEHTV Ha JOHOPCKM OBOIUTY
€ M3BEeCTHO, Ye PaHHO [eJIsIITe ce eMOpUOHM Havl-
nobpe ce TpaHcdepmpar B eHIOMeTpMasIHaTa
KyXV/Ha Ha TpeTy WIM 9eTBbPTY [eH OT IpreMa Ha
nporectepoH @. Mikkelsen et al. mosrygaBar gobpu
pesyiTari cjief IpweM Ha eCcTpajyoil OT JIeHs Ha
acrvipanysTa 1 100aBgHe Ha IIpOrecTepoH [1Ba JTHU
o-KbcHO 9.

3axmoyeHvie n Obmenty repcrekTusin: VIH BUTpO
MaTyparyaTa Ha YOBeIIKI OBOLITY JHeC MOXKe a ce
pasmiexga KaTo KIMHWYHO M3NUTaH M IIPWIOXKUM
MeTOofI, 3a JleueHMe Ha Oe3IUIOAMeTo, BBIIPEKM dUe
MHOTO KJIIOYOBY BBIIPOCK B Ta3M 00JIACT Bce OIlle ca
Oe3 orrosop. MetoapT e OaronpmsTeH 3a
MaryeHTTe ¥ OCUTYPsiBa 3aJ0BOJINATEIIEH IIPOIIEHT
KIMHMYHY OpemenHocTn. [IpoTokoirsT 3a [IVM e cbe
CK'bCEH IIepmoy Ha Tepamms. [Ipm To31 IpoToKoIT ca
eITVMUHUPaHU CTpaHUYHUTE edexTn oT
cTuMysIanmara, B yactHoct OHSS, a ¢dwraHcoBaTa
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CTOMHOCT € HaMmajleHa B CpaBHeHMe C
xonseHImoHanHaTa IVF nponenypa.

B Opmemte Om MOITIO 11a cTaHe BB3MOXKHO MH BUTPO
KyJITUBUpPAHETO Ha (POJIMKY/IM B KOMOWMHAIIMS C
IVM. B mporlec Ha pa3paboTBaHe ca TeXHUKUTE W
yCJIOBMSATA 3a IIOCTUTaHe Ha IIPOIB/DKUTENIeH
dormKyIIapeH pacTeXX Ha YOBEIIKV IIPUMOPIVAIHIA
dpormkyIIm, HO BCe olife He e ChODIIeHO 3a yCIIelleH
MeTol. VI3BeCTHO e, Ye YOBEIIKM IPUMOpP/VaIHN
oMy MoraT na mnposmdeprpar 40 BTOPUYHU
donmukysm  gopu  cilen,  ChbXpaHeHWe — 4pes
3ampassiBaHe. [lpogbipkaBaT w3cCjIeIBaHMsATa 3a
ONTMMM3MpaHe Ha METOOWUTe 3a 3aMpassiBaHe Ha
V30JIMPaHN He3PeJI OBOLIUTY ¥ Ha LIeIV YOBEIIKN
SYHUIN. BB3MOXHOCTTA Ha Ta3M TEeXHOJIOIMS [a
chxpaHn depTWIHOCTTA IIPU XKEHM, M3JI0XKeHW Ha
PUCK OT CTepwWwINTET IOpagu JieueHue Ha
3JI0Ka4YecTBeHM 3a0oJisiBaHMs € IIepPCIeKTHBa C
OTPOMHO 3HaYeHe.
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HOBMHM OT CBETOBHATA MPEXA
H-p I'. Huxorsos
MI] “PenpobuoMed” - Cogpus

NEWS FROM THE INTERNET
Dr G. Nikolov
Medical center “ReproBioMed” Ltd - Sofia

Kakso 11 He MOXe /ia ce cpeliHe KaTo MH(OpMaIiys
B VIHTepHeT! Hapen c o0sBsBaHeTO Ha mporpamMa 3a
JedeHne Ha Oesruiofgmero 3a rem-mbxe B Jloc
Anmxerme, CALI (http:/ /ivf.net/ivf/index.php?
page=out&id=2584&print=yes), Moxem ma ce
HaTBKHEM 11 Ha HSIKOV MHTePeCHN 3a Hac IIpo0JIeMIL.
ETo HAKOM OT TAX:

HoBo npoyuBane cBopsBa Bpodenume anomaruu c
acucmupanume penpodykmubuu mexnosozuu: Ha
cpemata Ha JIpyXecTBOTO IIO MavUMHO-(peTaIHa
MeamuyHa B CaH @PpaHINMCKO, KaHAICKW YYeHU
IOKJIa[IBaT, 4Ye B €JHO HOBO TIOJIIMO IpOy4YBaHe
(BBpxy 61,208 OpemeHHM >XeHM) ce OKas3Ba, de e
Ha/IMIle CUTHMUKAHTHO HapacTBaHe Ha UecTOTaTa
Ha Hakou Bponenu gedextn cirer, APT. Beripekn, ue
KaTo IIJI0 HapacTBaHETO e OT oKoyo 2 Ha 3 %, 3a
HSAKOV aHOMa/IMV pa3IndusdTa ca TPeBOXKHV, HaIp.
racTpO-MHTECTUHAIIHN fAedeKTr (Haf 8X), ChprIeuHo-
cpmoBu Mandopmarvm (Ham 2x) m gp. llpasm
BIleuaT/IeHle, Ye e HaJIvlle IpaBo-IIPOIIopIIOHaIHa
3aBMCHIMOCT MeXxay cyioxHocrra Ha APT meropa mn
uvecroTara Ha gedpexTtute (Havt-rossima mpm [VFE /ICSI
M Hal-HMCKa IIpM IpwiaraHeTo caMO Ha
CTVIMYJIVIpAIIl OBYJIallMsATa MeOVMKaMeHTH). Te3u
IaHHV HaJjlarar Ilo-aekKBaTeH M300p Ha MeTon 3a
JledeHvie (TI0- TOYHO OIIperiesIeHN MHAVKALIN) VI IIO-
mobpo  mIpemBapuTelIHO  KOHCYJITHpaHe  Ha
ManyeHTITe.

HFEA mnpodsaxaba oa npenopsuBa SET c yea
HamasaBane Ha uvecmomama Ha O06yniodHume
opemennocmu caed IVF: Bbrpekyt HETOBOJICTBOTO Ha
HSAKOM MEeOVIIMHCKY M TIAIlMeHTCKM OpraHM3alliW,
Human Fertility and Embryology Authority (HFEA)
BbB BermkoOpmTaHmMsa mIpomb/DKaBa Ja W3WMCKBa
BBBEX/IAHETO Ha TpaHcdepa Ha eIH eMOPIOH cIter
IVF, 3a pa ce peagyumpa vectoTaTa Ha JBYIUIOJHUTE
opemennoctn cien IVE. Ilo mamum mHa HFEA
roguitHo B AHIMs ymupar Hap, 120 6ebeta, mopamm
TOBa, Ue ca Oym3HaI, akT, KOVITO CIIOPe]], BJIaCTHUTe
e HepmomyctuM. IloHacTosmiem IleHTpoBeTe 3a
acucTMpaHa PerponyKIvs BbB BermkoOpuranms ca
3agb/DkeHn pa npwiarar SET BumHarm, korarto
JecToTara Ha IIOCTUTHATUTE OT TAX HABYIUIONHU
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O6pemenHoCcTV HagxBbpiu 10%.

Ceaexyua na “mounua” cnepmamo3soud 3a ICSI:
CerrexnsTa Ha TOIXOIAIIM MBXKM TaMeTH Ipu
OCBIIIeCTBABAHETO Ha VHTPaOBOIIUTHO
VEDKeKTVpaHe Ha criepmatosovam (ICSI) e kpurmarHO
II0 OTHOIIIeHVe KpavHVs pe3yJITaT oT IpolleflypaTa.
To e 3aTpynHeHO Opaay peamiia MPUYVHI, MEXIY
KOWTO Ca BpeMeTpaeHeTO Ha MUKPOMAaHWIIyJIalysATa
(MMHMMM3MpaHETO Ha BpPeMeTO 3a HEeWHOTO
V3BBpIIBaHe) U MOPQOJIOIMYHNUTE KPUTEPUN 3a
n30op Ha crepmaTo3omay (KOMTO MOXe Ja ca C
TeHeTVYHN 1 Opyru nedekTn). BB Bpb3ka ¢ ToBa ce
TBPCAT HENPeKbCHATO HOBWM MeTOOM 3a Io-mobpa
CeJIeKITVS.

Enuz otnasHa nsBecteH Tect (Schrader et al., 1986) e
xymo-ocMoTnaHMAT cyerHr Tect (HOST), nonssan
3a mpbB eT npu ICSI ipe3 1991 1. ot Ved et al. Ton
IaBa BB3MOXHOCT Ha Owmosiora ga m3dmpa JIecHO
ME>X]Ty JKVBITE HEeIIOIBVDKHI U1 MBbPTBITE, HO HE € B
CBCTOSIHVIE [Ia OVICKPUMMHVIPA TeHeTUIHO Jo0puTe
OT JIOILIVTE CIIePMATO30VIIIA.

Vsmosn3BaHeTo Ha CHJIHO yBeIMYeHMe II0 Bpeme Ha
pabora (6300 x) 3a omeHKa Ha MOpQOJIOIMHATa Ha
CIIepMaTo30MMTe MOXe Ja JoBefie [0 II0-BMCOK
IporleHT ycremtHu OpemenHocti (Bartoov et al.,
2002). Bce mak, TO3M MeTOHm He Ce e HaJIOXWI B
pyTMHHaATa MpakTMKa, TbU KaTro IIOJO0HO
yBeJI4eHye BJIOlIaBa pasme/IiTeHaTa CII0OCOOHOCT,
VIMa peawIia HeymoOCTBa M IOCTaBd IOJ, BBIIPOC
peayiHaTa Bb3MOXXHOCT 3a afleKBaTHa CeJIeKIIVs.

HaroceqpK, 10KHO KOPEVICKM YUeHV JOKIIaBaT 3a
KoMOMHaIMs Mexay iyopecrieHTHa WMH CUTY
xubpuamsanug (FISH) m HOST, karo mnpwm
OCBIIIECTBSIBAHETO Ha TO3V METOI Ca YCTaHOBIIIN, Je
e HaluIe Kopelanud MeXAy HalndueTo Ha
aHeYIUIOMIMM M KadeCTBOTO Ha XWIIO-OCMOTMYHIIS
cyenuur. [lo Tosm wauma HOST Moxe ma ce
IIpeBbpHE B IIeHEH METOJ 3a MMHUMM3WpaHe Ha
ageymwrougunre npu ICSI mopamm 1mo-mobpa
certexiyst Ha criepMarosovan (Pang et al., 2007)
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Penpodyxmubra moxcuunocin HA CIMpPentnoMuyum:
B xpanuTenuTe cpenyt 3a KyaTHMBaLVs Ha OBOLIUTH
v eMOPVOHM PYTMHHO Ce IIOCTaBST aHTMOMOTIIIN —
HaVI-4ecTo HNeHVIVWIVH + CTPeITOMUIIVH. BerrpockT
3a HaJW4MeTo Ha HeraTuBeH edgeKT BbpXY
OBOLIUTHTE V1 JIJIAIIOTO ce eMOpMOo ocTaBa OTKPWT.

Hamocnensk, B emHO TIpoyyBaHe, Lemeire et al. (2007
I.) TeCTyBaT TOKCUMYHOCTTa Ha CTPENTOMMUIIVMHA C
YETVPY PasINYHM METO/Ia TPV MVIIIKIA:

1. Follicle Bio-Assay (FBA) - MmynTu-napameTpm4HO
I'BJITOCPOYHO IIpOy4YBaHe BBPXY CHUCTeMa 3a
KyJITMBVIpaHe Ha POJIVIKYIIV;

2. IVF mpwm oBouuTy, W3JI0XKEHW Ha HeVCTBUETO
Ha CTPeNTOMMIIVH, IIOCJIelBAHO OT OILleHKa
Ha KJIETBYHOTO JIeJIeHe 11 3a0peMeHsIeMOCTTa;

3. Mouse Embryo Assay (MEA) - anaymsupar
pasBuUTMETO  Ha  IIPeIVMIUIAHTAIlVIOHHWUTE
eMOproH;

IIpencrosim Me>XIyHapogHM HayIHM POPyMIn:

4. Embryonic Stem Cell Test (EST) - 1o oTHOIIEHME
Ha IIOCT-MMIIJIaHTaI[MOHHATa embpuo-
TOKCHMYHOCT Ha CTPEeIPOMMIIVHA.

PesynTature couat, ue mipu excrosuiiysg Ha 50 pg/ml
CTPENTOMMUIINH, € HaluIe 3Ha4MMO CIpPSAMO
KOHTpoJIuTe HaMalgsaHe Ha MII oBoumTure B
mepBus TecT (40% cpemny 92%), HamassgBaHe Ha
deprmwmsanmonama nHaeke (0.23 cpemy 0.74) n
3a0peMeHseMOCTTa IIpM BTOPUS TeCT; JIUIICBA
ycTaHOBeH edeKT Ha cTpenTtoMuiinHa npu MEA n
EST.

Brripexn ue Tesm mpoydBaHMS ca BBPXY MUIIN
OBOIUTM ¥ eMOPMOHM, CJlefiBa Jia ce IOXO0Xia IIo-
BHMMATEeJIHO IIpY I10JI3BaHETO Ha CTPeNTOMUIIVH B
XpaHUTEJIHUTE Cpely 3a KYJITMBALVSA Ha YOBEIIKM
PenponyKTUBHM KJIeTKM 1 ThbKaHI.

1. The 1* International Congress on Health Genomics & Biotechnology, Texepan, Vpam; 24-26
Hoewmspu, 2007 r., opranmusupan ot Vpanckms Pasteur Institute. Ille ce pasmiexxnaT TemMu, KaTo
e T'emommKa v OVIOTeXHOIIOIIS IPY HEMH(EKIIMO3HIITE 3a00IIBaHS;

O T'eHeTrka Ha HSIKOM YOBEIIIKM ITaTOreHm,

o Buo-eTrika, 6G10-0e301acHOCT B TeHOMMKATa ¥ OMOTEXHOIOTUITE;

*  buodapmaums u ap.
Iloseue mHdOpMarms Ha agpec: httpy/www.hgb.ir;
Apnpec Ha cekperapuara: hgb@hgb.ir

2. International Conference on Ethics of Stem Cell Research and Moral Responsibility in ART, Temnr,
benrms; 30 Hoemspm - 1 [exemspwm, 2007 r., oprammsmpan or ESHRE SIG “Etics and Law” n
WMucturyTa no bruo-etuka B I'ent. Ille ce pasriexzar gse TpyIv TeM:

e Ermunn acriekTy Ha M3C/IeqBaHMSATa ChC CTBOJIOBY KJIIETKM ¥ KJIOHMPAHETO P YOBeKa;
*  MopanHo-eTIYHM acTIeKTV Ha acVCTMpaHaTa peIrrpomyKIIvs;
[ToBeue mHMOpMars Ha anpec: httpy//www.eshre.com/emc.asp?pageld=928

3. Second World Congress on Human Oocyte Cryopreservation, bomons, Wrams; 30 Hoemspu - 02
HexemBpm, 2007 r., opraHmsupad oT YHwuBepcureTa Ha bosomsa. PokycmpaH BBPXy paszIndHUTe
MpeAn3BUKaTesICTBa VI MeTOMTe 3a KPMOKOHCepBallyisl Ha OBOLIVTIA.

IToseue mHMOpMarms Ha ampec: http;//www.eshre.com/emc.asp?pageld=987

4. J1pa cuMIosuyMa, OpraHu3MpaHu oT Serono Symposia Int.
* Gene, Environment, Lifestyle Interaction and Human Reproduction, Mammro, Illlserms; 7-9

®eppyapn, 2008 r.;

* Regulation of Follicle Development and its Clinical Implications, brore, ®panmms; 23-24

Marz, 2008 r.;

IloBeue MHMOpMaII Ha ampec: Www.seronosymposia.org/en/home/page.html

5. The 8" International Symposium on Preimplantation Genetic Diagnosis, bapcenona, Vcmanns;

23-25 Anipwt, 2007 r;

Iloseue mHMOpMarist Ha afgpec: http;//www.eshre.com/emc.asp?pageld=955
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Crmcanme “EMOpwuorniornsa” e croenmammsyMpaHO Hay4HO M3[aHMe Ha bbirapcka
Acommarns o PerrponykrusHa Yosemka EMGpuosntorms (APYE). B mero morat ga
ObmarT nyOiaMKyBaHWM OPWUIMHAIHM Hay4dHM CTaTuM M 0030pm B objacTTa Ha
eKcIlepyMeHTa/IHaTa M KIVMHWYHA eMOpUOIors M acucTUpaHaTa PerrpomyKIys.
KpaTkure mpensapuTetHy cboOIeHMs], IIy0O/IMKyBaHM B TOBa CIIMICaHMe, MoraT B

I10CJIeICTBIE da 6’b,H,aT OTIIedaTBaHM B pa3r'bpHaAT BV, V1 B IPYI'M HAYyYHN CIIMCaHVIA.

MarepuasnTe citefiBa f1a ObaaT IIpeICcTaBAHN eVHCTBEHO Ha eJIeKTPOHeH HOCUTeJL.
KerstaTesiHO e TeKCTBHT Ha CTaTUWTe Jla He HajlBuIllaBa 6 cTpaHuiy dpopmar A4 ripu
pasmep Ha mpudTa 12 1 paspsanka 1 pen. IlpenopbusaMe wiIrocTpanmTe ga He ca
IoBeve OT 4, I1a ca BKJIIOYEHM B TeKCTa Ha olpefle/leHITe OT aBTOpa MecTa ¥ J1a ca C

MaKCMMaJTHO BVCOKa pasfesInTesIHa ClIOCOOHOCT (Harp. dpopmar .tiff v .eps).

CratumTe cj1enBa Ja ChIBPKaT Ha OBJIrapcKy M aHTJIMTICKY €3VK - 3arjIaBue, MMeHa
1 Mecropabora Ha aBTOopuTe 1 pe3toMe. OCHOBHUSAT TeKCT cjlefiBa da Obae
IIPaBWIHO CTPYKTYpMpaH ¥ [a CbObpXKa CJIeJHWUTe pasleln: BbBeleHNe,
MaTepuaIi M MeTOMV, pe3yJITaTii 1 OOChXIaHe, JINTepaTypHI M3TOUYHWUIIN, afpec
3a KopecrnoHgeHums. CIMCBKBT Ha WM3IIOJI3BaHaTa JIMTepaTypa Hda Obae B
cTaHzapTeH popmat (aBTOpM, HaMEHOBaHVe Ha CTAaTHATA, M3/IaHle, TOITHA, TOM,
Opom, cTrpanunm) m ga He HagsummaBa 20 aBTopa, IOApeneHM MO peda Ha

OUTUpaHMsATa B TEKCTA.

Beruku  m3mpaTeHM MaTepmany [OJIeXaT Ha pereHs3Ms OT CTpaHa Ha
peraKIMoHHaTa KoJIerysi, KaTo MoraT Ja Ob1aT BpbIllaH! Ha aBTOPUTE 3a KOPEKIIMS
" fopaboTKa win ga ObaaT OTKasBaHM 3a ITyOJIMKallus.

3a nobeue ungpopmayua u usnpawane Ha Mamepuar:

bwirapcka Aconmanys no PernponykrusHa Yoserika EMOpuosnorus (BAPYE),
rp. Codus - 1606, yi1. “Koncrantma Vpeuek” Ne 17,
E-mail: gnikolov@yahoo.com;
plamen@ivf.zzn.com
Ter.: 088 870 3786 (u-p I'. Hukosnos)
088 821 7095 (I1. Tomopos)

Embpuosoceus Tom 2 Krusxka 2 23



/KeHCTBeHn OT n3rpesa
N0 3ane3a

XOPMOHAAHO A€YEHUE Ha HapyUIEeHUs
B bpemenHocmma

u B meHcmpyaAHus UukBA

. Mo nekapcko npegnucaHue
cophal‘m Kpamka xapakmepucmuka
Ha npogykmuma 688/17.01.06 2.
3a nbnHa uHpopmauus

www.ecopharm.hg
»EKO®APM*“ EOO1,1421 Codusn 6yn.“YepHu Bpbx“ N2 14, 6n.3, men. 963 15 96, 963 15 97, ¢pakc: 963 15 61
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t Puregon Per® ‘l “

—rFSH, uynaTo epeKTUBHOCT M e(pUKACHOCT Ca
A0KA3aHA B IPAKTHKATAa CThIIKAa KbM ycnexa!

* 1996 — B cBeTa e peructpupan pekomounnanren FSH — follitropin beta,
noa umero PUREGON",

* 1997 — camo eana roanua no-kbcHo PUREGON” e perncrpupan n B Bbarapus.
Taka 3a NbpPBH I'bT B IPOrpaMHuTe 32 ACHCTHPAHA PENPOAYKIHSA Ce BbBekK/1a
pexomOnnanTen FSH — follitropin beta.

* 2001 — 3a y1o0cTBO H onTHMH3NpaHe Ha Jo3uTe ce BbBexkiaa PUREGON®
noa ¢gopmara Ha roTos 3a ynorpeda pasrsop.

* 2006 — 10 ycnemnu roannn 3a PUREGON" B nporpamuTe 3a acucTupana
pPenpoAyKUHSA N0 CBeTa H eIHH MHJIHOH POJACHH jJena.

*2007 - PUREGON “2”_'- , TOTOB Pa3TBOP H NHCAJKA 32 HHANBHAYAJIHO 103HpPaHe.

Puregonr

recombinant FSH 3a noeeye uHopmayus:
follitropin beta ¥
TPEWOKOHCYNT EOOQ, Ten.: (02) 9158072
M3o6pa3n ycnexa Ogpuyuanex npedcmasumen u eHocumen 3a bwnzapusa




