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INDIVIDUALIZATION OF ANGIOTENSIN II BETA-BLOCKER TREATMENT IN PATINETS
WITH HYPERTROPHIC CARDIOMYOPATHY

Aims. To assess the influence of gene polymorphism, coding RAAS proteins (I/D gene polymorphism ACE
and A1188C gene polymorphism AGTR1) on the effectiveness and safety of ARB therapy (losartan) in pa-
tients with HCMP. Methods. The study comprised 73 patients with HCMP (54 males and 19 females, mean-
age 46,7£15,7 yrs.). All patients received losartan during 12 months. All patients showed I/D- polymor-
phism in ACE gene and change in A1166C of gene AGTRI1 using PCR-RFLP analysis. Results. Losartan
therapy improved hemodynamic state in HCMP patients, but was unevenly effective in respect of left ven-
tricular hypertrophy regression (LVH). The greatest positive effect of treatment was noted in most of the pa-
tients (87,5 %) that were the carriers of heterozygous genotype combination AC(AGTR1)/ID(ACE) and in
58,3 % of carriers of homozygous genotypes AA(AGTR1)/DD(ACE). In subjects with genotype combina-
tion of AA(AGTRI1)/II ACE a resistant LVH was discovered in B 87,5 % of cases. Conclusion. Prior to
losartan therapy, it is reasonable to perform genotyping of RAAS proteins (I/D gene polymorphism ACE and
A1188C gene polymorphism AGTR1), which allows considering genetic factors susceptible to the drug ad-
ministered.

Key words: hypertrophic cardiomyopathy, AGTR1 and ACE gene polymorphism, angiotensin II beta-
blocker.
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MOP®OJIOT'TYHI TA POCTOBI OCOBJIMBOCTI HOBOI JIHII KJIITUH JIOJUHU 4BL

KutituHHI JiHIT pi3HOTO MOXOKEHHS aKTHBHO 10 JIa€ MiJICTaBU BBAXKATH 11 MOTEHIIMHO iIMMOpTa-

BUKOPUCTOBYIOTBCSI Yy (yHOAMEHTaJbHHUX MOOCHi-  J130BaHOIO.

TUKSHHSX, JUTS IS KINTHHHOI Teparmii [1, 2], mpo- Mopdororis KIITHH € OHIEI0 3 KIFOUOBUX
MHCIIOBOT 010TEXHOJIOTT, po3poOKK Ta TeCcTyBaHHS XapaKTePUCTUK KIIITHHHOI JiHIi, OCKUIbKU CBITYUTh
JIKapChbKUX MpenapaTiB, B €KCIIEPUMEHTANbHINA OH- PO HaJEKHICTh KIITHH A0 TOTO YH iHIIOTO THILY,
koJorii Tomo [3]. [lepeBaskHa KiNBKICTh MOCTIHHUX oriHKa MOp(OIIOTii KINITHH Ja€ 3MOTY OIlIHUTH iX-
JHIH KITHH JTIOOAHA MaloTh MYXJIHHHE IT0XO- HId CTaH, 3amliJO3pUTH HASBHICTH KOHTaMIiHAIIi,
JDKEHHSI, € 3J10SKICHUMU 1 XapaKTepHU3yIOThCs 3Hau- BU3HAUUTH 10oTpeOy B mepecisi 1 T.4. Kpusi pocty,
HUMU 3MiHAMH KapiOTHITY 1 MOPYIICHHSMH Peryisi- SK 1 MOp(OIIOTis KIITHH, € BaXKIINBOIO XapaKTePHUC-

1ii poOOTH MITOTHYHOTO arapaTy. 3HaYHa YacTHHA THKOIO KJITHHHOI JiHil, 3HaHHA 1i KIHETUYHUX T1a-
MOCTIMHUX JIHIA KIITHH JIOAWHA OTpUMaHa abo 3 paMeTpiB CyTTEBO JOMOMArae JAOCHIIHUKY TP Tj1a-
TKaHUH eMOpIOHAIFHOTO TOXOMKEeHHs, a0o IXHs HYBaHHI ekcriepuMeHTiB. Ha pi3Hux crazgisx pocty,
iMMOpTaTi3amist 3/AiiCHIOBANIaCs IUISIXOM BipyCHOI IO OIMHCYIOTHCS BIATOBITHOIO KPUBOIO, KIITHHU

TpaHcopMaIii 4u 3a JOMOMOTOI0 BBEICHHS BEKTO- 3HAYHO BIJIPI3HSIOTBCS MiX COOOIO 3a BIACTHUBOC-
PHHX KOHCTPYKUiH 3 meBHMMH reHamu [3]. Tomy — TsAMH. AHami3 KpUBHX POCTY HO3BOJISIE BH3HAYUTH
OpuTiHaJIbHA KIiTHHHA JiHisA 4BL, oTpuMaHa i3 me- ONTHMAaJIbHE PO3BEJICHHS MPH MOCIBI Ta TEPMIiH IS
pudepiiiHoi KpoBi 3M0POBOTO TOHOPA Y BIIILTI Te- 3MIiHH CEepeOBHUINA i CyOKYJIbTUBYBAHHS, IJIST BBE-
HETUKW JIFOJIMHH, BUKIMKAE OCOOJNMBHHA 1HTEpeEC. JICHHSl PEYOBHH, IO TECTYETHCS, Ta HAKOMYCHHS
Knituana nminis 4BL ycmimHO mojonana it MOTPIOHOTO MPOAYKTY TOIIO. TakuM YHHOM, METOIO
Xetiiika Ta KyJIbTHBYEThCS Bxke moHam 220 maca- poboTu OyJI0 MOCTiTUTH MOPQOJIOTIUHI Ta POCTOBI

KiB. 3a 4Yac KyJbTHBYBaHHS HE TMOMIYald O3HAK oco0imMBoCTI HOBOT JiHil KiTHH Moauau 4BL.
KIITHHHOTO CTapiHHS, KPU3HU Ta 3MiHU Mopdouorii,
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Marepiajau Ta MeTOAH

VY poGOTi BUKOPUCTOBYBAJIHM KJIITHHHI MOITY-
nsnii HoBol JiHil kirituH 4BL, ska oTpumana i3 mie-
pudepiitHol KpoBi 310pOBOrO JOHOPA, Ta 11 KIOHH —
Cl1, CI2 ta CI3. [loyaTKkoBO KIIITHHH BHPOIILYBaJIN
Ha (igepi MITOTUYHO iHAKTHBOBaHHX (HiOpoOmacTiB
moauHU, 00poOiieHnx MiToMiluHOM C B KOHIIEHT-
pamii 10-20 MKr/mi, Ta KyJIbTUBYBAIX 3 JOJAHHIM
nurokiniB LIF, SCF i IL-3 mo 2 ur/m koxuoro i 30
% ceperoBUIla, KOHIUIIHOBAHOTO eMOpiOHAIBHU-
MU TE€pMiHATUBHUMH KIITHHAMH JtoquHu [4]. 3ro-
JIOM BigOWpanu KIOHHW KJIITHH, SKi IIBHIKO POCITH
Ta KyJbTHBYBaJIM IX SIK MOHOIIAPOBY KYJIBTYpPY Y
cragnaptaomy cepefosunii DMEM  («Sigmay,
CHIA) i3 nogaBarsasim 100 OJI/mx nenimminy, 100
MKI/MIT ctpenTominmuy, Ta 10 % emOpioHanbHOT
CUPOBATKH TEISATH.

Takox DOCHIKYBalld JUHAMIKY 3MiH Kapio-
TUNYy KIITHHHOL JIiHIT 4BL6 npu TpuBaiomy Kyiib-
TUBYBaHHI [5].

PesynbTaTtn T2 00roBOpeHHs

VY knitunHiA niHii 4BL Ha#Onbm BUpaXkeHi
IBa MOP(MOJIOTIUHI THNN KIITHH: BUTIATHYTI (iOpo-
OmactormoniOHI Ta mOmiOHI 1O TPHUKyTHHUKA abo
OUTBII PO3ILIACTAHI eMITEeNiONOIOHI KIITHHU (pHC.
1), 3 HEBHCOKOIO YaCTOTOIO 3yCTPIYarOThCS KPYIIi
KIIITHHY, SKI BIAKPIIJISIOTHCS BiJ TIOBEPXHI Ta Tie-

Jis Mop¢oJIOTIYHMX  JTOCIIPKEHb KJIIITHUHU
BHpOIIyBany Ha Mainux damkax Ilerpi (d=3 cm),
npu TocsArHeHH] cyOkoH(yeHTHoro (subconfluent)
MOHOIIIAPY CEpEeOBHUINE BiIOUpaH, KIITHHU TPO-
MuBanu JBivi-tpudi PBS Ta 3abapmiroBaim 1 %
PO3UMHOM HEHTpalbHOro 4YepBOHOTO Ta (hoTorpa-
(hyBamm Ha mikpockori Primo Star «Carl Zeiss» 3a
JIOTIOMOT010 TIporpaMu Axio Vision.

st aHamizy pOCTOBHX BJIACTHBOCTEH KIITH-
HH po3sciBanu Ha 10 ¢drakoniB (06’emom 10 mur) mo
100 Tuc. xmiTHH Ha (IAKOH 1 JOABAIM 1O 3 MJI
pocroBoro cepemoBuiia. Jlani yepe3 KoxHi 24 101
KIITHHU 3HIMaIM 3 MOBEPXHI KyJIbTYPaJIbHOTO IO-
CyIly 3a Joromororo cymimi po3unHiB 0,25 % Tpu-
ncuny ta 0,02 % EJATA (1:3), migpaxoByBanu iXHIO
KUTBKICTB y JiUMIBHIN Kamepi ['opsieBa 1 BU3HAYaH
3arajbHy KIJIBKICTh KJIITHH B KYJbTYPalbHOMY
(naxoni. [Ipu 3aKkHCICHHI CEepEelIOBUINA HOTO 3Mi-
HIOBaJIM Ha CcBixe [3].

pexoasTh y cycnensito. Kinituau paHoi JiiHii Oibii-
MEHII OJHOPITHI 3a po3MipaMH Ta MalOTh OKPYTIJIE
SIpO, TONEKYIH CIOCTEpIraroThCsl OaraTosepHi
KIITHHM Ta KITHHUA-TiranTa (puc. 1, a). Ha

puc. 1, 0 y niBoMy BepXHBOMY KyTKY BHIHO JAiJISIH-
Ky 0aratomapoBoro pocry.

Puc. 1. Mikpodotorpadis knitus ninii 4BL 163nacax, 3a06apBieHHs HeUTpaIbHUM YepBOHUM, 600X

LikaBuM € XapakTepHa TiCTOapXiTEKTOHIKa
KIITHH B KyJbTYpi: BOHH PO3TAIIOBYIOThCS HE 0e3-
JIaJJHO Ta CTOXACTUYHO Ha TTOBEPXHI KyJIBTYpalbHO-
r'0 MOCYJly, & 9aCTO YTBOPIOIOTH KIIITHHHI acoriaiii,
cepel SKHX € THIIOBUMH KOJIOBI Ta HaIliBKOJIOBI
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cTpykTypH (puc. 2). OctaHHiil (pakT MOXKE CBITUUTH
PO HasIBHICTh y JaHOI KIITHHHOI JiHiI cTOBOYpO-
BOTO TOTEHIIIay, IO MiATBEPAIOCh Y CIemiaabHO
MPOBEACHUX JTOCIIKEHHSX.



Puc. 2. TicroapxiTekToHika KIITHHHOI JiHIT 4BL, 3a0apBicHHS HEUTPAILHUM YepBOHHUM: a) 163 ma-
cax, 120x, 0) 226 macax, 600x

Kuitunna minis 4BL BuponyeTbest ik CTaH- Cepe/IoBHINA, KIITHHU 3/IaTHI 0 0araToliapoBOro
JapTHa MOHOIIAPOBA KyJbTypa, OPOTE NMPH AOCSIT-  POCTY, 1 L BIACTUBICTD HE 3aJIC)KUTH BiJ] KiJIBKOCTI
HEHHI KOH(IIyeHTHOTO MOHOIIIAPY 3a BYACHOI 3MiHH macaxis (puc. 3, a).

Puc. 3. a) mikpodoTorpadis 3 ninstHkamu OararomapoBoro pocty jdinii 4BL, 127 macax, 3abapBiicH-
HSl HeHTpanbHUM yepBoHUM, 300X, 6) MikpodoTorpadis HezabapBiaeHNX OaraTomapoBUX KooHiH ninii 4BL
Cl3, 17-i# nmacax, 600x

Knitunu niei minii 30aTHI pocTr B HamiBpia- TBOpPHI KJIiTHHH [3].

kux cepemoumax (1,4 % merunmentonosi Ta 0,3 % 3aramomM, kiitaHHA JiHiS 4BL Ta 11 KJIOHH
arapi), GOpMyIOYH YTBOPEHHS, TIOAI0HI 10 eMOpioi- MaroTh OAHAaKOBY MopdoJiorito, 3aaTHi hopMyBaTH
JHHUX Ti1, @ 1HKOJNM 1 BETUYE3HUX KOHIJIOMEpATIB, HAIIBKOJIOBI Ta KOJIOBI YTBOPEHHs Ha MOBEPXHi
110 O1IbII IETalIbHO PO3TIsIHYTO paHime [4]. Tect B KyJbTYpajbHOIO MOCYy Ta 3[aTHi 10 OaraTomapo-
HaMIBPIAKOMY arapi € HeOJHO3HAYHUM 1 MOXE BKa- BOTO POCTY MICJISl JIOCSITHEHHSI KOH(QIYEeHTHOTO MO-
3yBaTH K Ha MajirHi3amiio KJIITHHHOI JiHil B mpo- nomapy. Ilpore xnonum minii 4BL MaioTh wmikaBy
Leci KyJIbTUBYBaHHS, TAaK 1 HA HAasIBHICTh y Hel CTO- 0c00IMBICTh: MU cHocTepiranu ¢GpopMmyBaHHsl Oara-
BOypoBoOro moTeHmiary. BiqoMo, 1o 31aTHICT poc- TOIIAPOBUX KOJIOHIN HE B HAMIBPIAKOMY CepelOBH-
TH B HaIiBPIIKOMY CEPEIOBHUIII MarOTh SIK 3JI0Kic- I, @ Ha TIOBEPXHI KYJbTYPaJbHOTO IOCYAY IpH
Hi KJIITUHH, TaK 1 TUTFOPUTIOTEHTHI CTOBOYPOBI KiTi- 3BUYaHOMY KYyJIbTUBYBaHHI (puc. 3, 0).

THHH, a TaKOXX MYJBTHIIOTEHTHI CTOBOYPOBi KPOBO- Hacrtymanm etamom po6oTtu Oyiio oTpuMaHHS
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Ta aHali3 KPUBUX pOCTYy. 3HaHHS CTagil pocTy
KyJBTYpH 1 mapamerpiB il KIHETHKH € KPHUTUYHUM
IUIsl TJIaHYBaHHS TIEBHUX EKCIIEPUMEHTIB B KYyJbTY-
Pl KJITHH, OCKUTBKH Ha PI3HUX CTalisIX KPUBOI poc-
Ty KIITHHH 3HAYHO BIPI3HAIOTHCS MDK CO00I0 3a
BiactuBocTsiMu. Kititunna Jtinis 4BL xapakrepusy-
Bajach Maike MOBHOIO BiAcyTHicTiO lag-da3u Ha
146-my Ta 224-My macaxi, KIITHHA OApa3y IMepexo-
JISITh JI0 €KCIIOHEHIIIHHOTO POCTy, KOpoTKa lag-(haza
crnocrepiranack Ha 136-my macaxi. LlikaBoro oco0-
JIUBICTIO TaHUX KPUBUX POCTY € IX CTYMiHYACTICTb.
[Tepmmii mepiol eKCIOHEHITIHHOTO POCTY Ha Iaca-
xax 136 1 146 TpuBae Tpu noOu, nami iae Touka
MepPexo/Ty 1 piCT KIIITHH CIIOBUIBHIOETHCS Ha 700y, a
3 YETBEPTOi JOOM MMOYMHAETHCS HACTYITHHHA TEPiof
eKCTIOHEHIIIHHOTO pocTy, skuid Ha 136-my macaxi
MPOJIOBXKYETHCS 70 ChOMOI J00M, a jaii Wae Ha
cnan, a Ha 146-my TpuBae 1o m’sroi noou. Ha 224-
My TIacaXi CrocTepiraeThCst MoAiOHa KapTUHA, MPo-
T€ TMEepioA CIOBUIBHEHHS POCTY TPUBAE AOBIIE: 3
Ipyroi mo sty mo0y, manmi no0y TpUBae IpyTrHid
Iepiol eKCIIOHEHIIIHHOTO POCTYy, a 3 IIOCTOI 10
chOoMYy J100y criocTepiraerhcs (asa miato (puc. 5).
Ille onmHa 1ikaBa OCOOJIMBICTE KPUBUX POCTY
KITITHHHOI JTiHii 4BL — mBoXcTymiHYaTa CcTajis CIo-
BUIBHEHHS POCTY 3 (POpPMYyBaHHSIM JIBOX MiKiB Mak-

CHUMAJIbHOT YMCENLHOCTI KIITHH, [0 HAraaye 3aTy-
xaroui KonuBaHHs (i3nuHuX sSBUIL. [IpocToro mik-
PpOOi0JIOTIYHOO TIMTOTE300 MPO BUCHAXKEHHS OCHO-
BHOTO JDKepesia JKUBIICHHs (TJIFOKO3H) Ta BiJMOBIiI-
HE CIOBUTHHEHHS POCTY KJIITHH, a TOTIM Tepexin
KJIIITHH Ha JIOJATKOBE JDKEPENIO SKUBJICHHS 1 BiIO-
BiJTHO, BIJIHOBJICHHSI (pa3u EKCIIOHCHIIHHOTO POCTY
[6], maHe sBuUINE TOSACHUTH HE MOXKHA, OCKIILKH
KYJIbTYpajbHEe CEPEZOBHUINE PEryJsIpHO 3MiHIOBa-
70Cch. MOXIIUBO, KIITHHH JOCATAIOTh MEBHOT MaK-
CUMAaIIbHOT YW Cy0-MaKCHMAaJIbHOT KIIBKOCTI 1 Jaii
YacTWHA KIITHH THHE — BIIOBIAHO PEECTPYETHCS
crajJ KpuBOi POCTY; MEPTBI KIITHHHU, HE MPHUKPIIl-
JIeH1 10 cyOcTpary IpHy 3MiHI CepeoBHINa BTpaya-
IOTBCSI, TAKUM YHMHOM, 3BIJIBHIETHCS II€BHA Kijlb-
KIiCTh BUJIBHOTO TIPOCTOPY, SIKE HAMAraroThCs 3aiHs-
TH CyCiIHI KIiTHHU. BOHM BCTYNaroTh y MITOTHY-
HUH UKL, 1 BiNOBITHO, HA KPUBil pOCTY CHIOCTEPi-
raeTbes 1€ OJMH MK, a Jai MPU TakKii KiJIbKOCTI
KIIITUH HAKOMMYYIOTHCSI TOKCHUYHI METa0OJITH, 110
HE3BOPOTHO MPHUTHIYYE KUTTEMISUIBHICTD KIIITHH Ta
BeJIe 1X JT0 TIOCTYTIOBOI 3aru0eti.

Kpusi pocty kioniB ninii 4BL Oynu nozmiOHi
JI0 KPUBUX POCTY camol JiHii 3 XapaKTepHUM JIBOX-
CTYMIHYATUM 3HIDKEHHSIM KITBKOCTI KIITHH Ta (o-
PMyBaHHSIM JBOX MIKiB KPUBOI POCTY.
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Puc. 5. Kpusi pocry kinitunHOi ninii 4BL6: 136-i, 146-i1 Ta 224-i macaxi

BucHoBku

Knitunna ninis 4BL Ta 1i knonu mopdosori-
YHO XapaKTepPH3YIOThCS BOMa HAHOLIBII BUpaKe-
HAMH THIIAaMH KITHH: (QiOpobdracTomoaiOHIMu Ta
eMiTeNonoAiOHIMHY, KPIM TOTO, BOHH (OPMYIOTH
KOJIOBI Ta HAITlIBKOJIOBI CTPYKTYpPH Ha TOBEpXHI
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MORPHOLOGICAL AND GROWTH PECULIARITIES OF NEW HUMAN CELL LINE 4BL
Morphology of cells and growth curve are important characteristics of cell line, so the aim of this research
was to study these peculiarities. Methods. We investigated original cell line 4BL, obtained from peripheral
blood of healthy donor, which was successfully passed through the Heyflick limit. Methods of cell cultiva-
tion and standard cytological methods were used. Results. Cell line 4BL and its clones consist of two main
types of cells: fibroblast-like and epithelioid. Cells have non-random distribution on the surface of culture
dish and form cycle-like structures. These properties indirectly denote about stem potential of these cells,
what have been confirmed by special investigations. Growth curves had graded character: virtually absence
of lag-phase, two periods of exponential growth with phase of growth impairment between them, virtually
absence of stationary phase and two peaks with maximum quantity of cells and accordingly two-step de-
creasing. Conclusions. Fibrgoblast-like and epithelioid cells are two main morphological types of cell line
4BL, so as it’s clones 1, 2 and 3. Ability to form cycle structures at the surface of culture dish was observed.
Growth curves had graded character.

Key words: human cell line, growth curves, stem cells.
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PO3POBKA NIJIXO/IB JJISI XAPAKTEPUCTUKH CETPETALIIITHOI CKJIAJOBOI
TEHETUYHOI'O TSTAPS Y JTIOJUHU

Yy HOHynﬂL{iﬂX JIFOAWMHHU HaKOIUYCHUI TArap HaXx YKpa'l'HI/I METOAAMU I'€CHETUYHOI'O MOHiTOpI/IHI‘y,

TeHeTUYHOI MATOJIOTIl 1 3HaYHa YacTKa iHBaJiau3a- MepeBaXHO (POKYCYBAIIMCS HA MYTAIliiHIA CKIIaI0-
mii Mpumamae Ha CIaaKoOBi XBOPOOH, SIKi CITpHYNHE- Biif, pa3oM 3 THM, BOHU TOKa3aJHl 1 3HAYHY YaCTKY
HI MyTaI[isIMH, 110 HAKOIMUYEHI CBOJIOIIHHO [1]. cerperamiiHol  CKJIaJoBOI T'€HETHYHOI'O Tsrapsl.
YcnmaakoBaHi MyTaHTHI ajiefli T€HIB, AKi € TpUYH- €auHOrO MiAXOMYy Uil OOYMCIICHHS CerperamiiHoi
HOIO PO3BUTKY XBOPOO JIIOJMHHU, € CErPeTaliiiHOI0  CKJIaJ0BOI F'€HETHYHOTO TAraps HeMae, MpoTe AaHi
CKJIaJIOBOIO TEHETHYHOTO TsAraps [2] it oaHa 3 rojo- MPO cerperaiiiiHy CKjaJloBy T€HETHYHOTO Tsraps €
BHUX KOHLEMUIH MEIMYHOI TeHETHUKH IMOJSrae y  HEeOoOXiAHUMH ULt MIPOBEICHHS MEJIUKO-
BU3HAHHI TOJIOKEHHS PO iX €BOJIIOLIIHE HAKOMU-  TCHETHMYHOIO KOHCYJIbTYBaHHS, PO3PaxyHKYy I'eHe-

yeHHs [3]. Lle 3yMOBIIO€ aKkTyajabHICTP BUBYEHHS  THUYHOI'O PHU3HUKY, 3alPOBAIPKEHHSA IPOrpaM Maco-
CIEKTPY, PO3MOBCIODKEHHS, 3B’ 53Ky 3 (PEHOTHIIOM BOTO CKPHHIHTY Ta IDIaHYyBaHHS NMPOMITaKTHYHUX

PI3HUX aNeNbHUX BapiaHTIB reHa y KOKHIA KOHKpe- 3aXO0JliB Yy CHUCTEMi OXOPOHHU 3JIOpPOB’Sl HACENCHHS.

THIA «KpaloBii» MOIMyJISMil, eTHIYHIN 91 TepUTOpi- Mera poOOTH: pPO3pOOHUTH Ta 3aMpPOIOHYBATH ITijl-

anpHil rpymi [4, 5]. XOIM ISl XapaKTEPUCTHKH CeTperamiiHoi CKiIajo-
JocnigkeHHs, TpoBeleHl B OKPEMUX perio-  BOI F€HETHYHOTO TSTaps.
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