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Pe3rome

Heonaranuusar pecnmpatopen auctpec cuaapom (HPZIC) 3acsra oxono 10% ot HoBOpoaeHUTE U
€ BOJIeIIa MPUYUHA 32 CMBPTHOCTTA MpHU npexaeBpeMenno ponaenu aena. HPJIC ce pa3BuBa B pe3ynrat
Ha TTBPBUYCH Ne(DUIMT W/WIM BTOPUYHO HWHAKTHBHpaHe Ha anmBeonapHus cbpdakranTt (AC). AC e
JUMOTPOTENHOBA CMEC, KOSITO € OT CHIIECTBEHO 3HAYCHWE 3a TOHW)KaBaHE Ha IMOBBPXHOCTHOTO
HaTpexeHne Ha anBeonute. [1o TO3M HAUYMH HEIOHOCEHHTE Jela, POJACHU C He3penu Oenu apoOoBe U
HenoctarbueH AC, paspuBar HPJIC cnen paxnanero. CrnenoBaTelHO paHHAaTa OWAarHOCTHKA Ha
OenoapoOHaTa 3psIOCT € OT pelaBallo 3HaYeHUE 32 HaBpeMEeHHATa KIIMHUYHA Teparusl.

Hocera OemnoapoOHaTa 3psUIOCT Ha HOBOPOJCHHUTE € ONpeAeNsHa 4Ype3 OHOXUMHUYHU U
OMopU3MYHM aHANM3M HA OKOJOIUIOAHA TEYHOCT OT MAaWKWTe WM Ha TpaxealHH aclupaTH OT
HOBOpojieHuTe. ChOMpaHEeTO Ha Te3U MPOOU CE€ U3BBHPILIBA UPE3 UHBA3MBHU, TPABMUPAIIU U 00JIC3HEHU
npouenypu. PanHaTa AuarHocTuka Ha pecnupaTropHa JUC(YHKIMS IPU PUCKOBH HOBOPOJAEHHU M3HCKBA
CH3/1aBaHETO HA HOBH BUCOKOCTICUPHYHH, ObP3U U HHPOPMATUBHHU METO/IH.

Lenta Ha HACTOALIETO M3CIEBAHE € JIa CE€ OLEHH 3pesIocTTa Ha 0enoApoOHUs Chp(aKTaHT MpH
PHUCKOBUTE HOBOPOJECHU Upe3 METOAUTE HAa ThHKHUTE TeUHU (HuiMu U BprocTep-briioBaTa MUKpOCKOMHS
(BPAM). 3a Ta3m 1ien ca u3cnenBanu ractpannu acrimpats (I'A) ot: (1) mpexaeBpeMEeHHO POJIEHH Jielia ¢
nbpBUUeH chpdakrant aedunur B pesynrat Ha HPJIC (Ha BB3pacT 26-32 recranmonHa ceamuna); (2)
KOHTPOJIHA TPyIMa OT 3ApaBH JOHOCCHU Oebeta; u (3) pUCKOBU HOBOPOJCHU, POJCHH CICIl UH GUIMPO
ormioxaane u koprukocrepouana tepanus (KCT) Ha maiikure.

HamumTe npeaBaputenHu pe3yiaTaTd MOKa3BaT, Y€ BEpOSTHOCTTA 3a 0Opa3yBaHe Ha YepeH IEHEH
(UM OT KJIMHUYHY MPoOH, KakTo U Mopdosiorusra Ha MoHocoeBeTe ot ['A, HabmoaBaHa upe3 BAM,
ce pa3nuuaBaT Mexnay npexnaeBpeMeHHo poaeHu neua ¢ HPJIC, puckoBu nHoBoponaenu cien KCT u
3/IpaBH JIOHOCEHH JIeIia.

Abstract

Neonatal respiratory distress syndrome (NRDS) affects about 10% of newborn infants and is the
leading cause of death in babies who were born prematurely. NRDS develops as a result of primary
deficiency and/or secondary inactivation of alveolar surfactant (AS). AS is a lipoprotein mixture, which
is essential in lowering the alveolar surface tension. Thus, preterm infants who were born with immature
lungs and insufficient AS develop NRDS after delivery. Therefore, the early diagnostics of lung
maturity is crucial for the prompt clinical therapy.
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For the time being lung maturity of newborns is determined by biochemical and biophysical
analyses of amniotic fluid from mothers or of tracheal aspirates from newborns. The collection of these
samples is performed by invasive, traumatic, and painful procedures. However, early diagnosis of
respiratory dysfunction in risk newborns requires the establishment of new highly specific, fast and
informative methods.

The aim of this study was to assess lung surfactant maturity of risk newborns by methods of thin
liquid films and Brewster angle microscopy (BAM). For this purpose gastric aspirates (GA) from: (1)
prematurely born babies with primary surfactant deficiency as a result of NRDS (aged 26-32 weeks of
gestation); (2) a control group of healthy full-term infants; and (3) risk infants born after in vitro
fertilization and corticosteroid therapy (CST) of the mothers, were taken.

Our preliminary results showed that the probability of black foam film of clinical samples
formation, as well as the BAM morphology of GA monolayers, differed between prematurely born
children with NRDS, risk neonates after CST, and healthy full-term infants.

2. V. Stoyanova, A. Tsanova, A. Jordanova, N. Jekova, D. Stoichkova, K. Ivanova, E.
Hristova, Detection of specific surfactant proteins in gastric aspirates from prematurely
born children after corticosteroid therapy. Journal of IMAB, 26(4), pp. 3458-3462, 2020.
DOI: 10.5272/jimab.2020264.3458

Pesrome

IJen: Komnonentute Ha anBeosiapHus cbphaktadt (AC), BKIOUATEIHO ClIeUPHUIHUTE ChphaKTaHTHU
nporenndn (SPs) SP-A, SP-B, SP-C u SP-D, ocurypsiBat cTaOMIHOCT IO BpeMe Ha JHHAMUYHUS IIPOIIEC
Ha BAMIIBaHE/mW3AMIIBaHe. [Ipy HenoOHOCEHH Nena Morar Ja ce HabOJroAaBaT pa3iMyHHU PECIIMPATOPHU
MaTOJIOTUU TIOpPaad HEIOCTHT Ha KOMIIOHEHTH Ha chbpdakraHTa, karo HeoHarameH pecnupaTopeH
muctpec cuHapoM. llpumaraHeTo Ha KOPTHUKOCTEpOMIOM TpU OpPEeMEHHH JKEHH C PHCK OT
MPeXJIEBPEMEHHO pakJaHe € YTBbpIEHA HHTEPBEHIMS B KJIMHUYHATA TpakTHKa. B HacTosmeTo
U3CIIeBaHE ca aHANM3MpaHu ractpaiHu acnupatu (I'A), kaTo anTepHaTUBHM NMPOOHM Ha TpaxealHUTE
acnypaTd M OKOJIOIUIOJHWTE TEYHOCTH 3a ompenensHe Ha 3penoctra Ha AC. Bseru ca mpoOu ot
HEJIOHOCEHH HOBOPOJIEHM clie]] aHTeHaTanHa KopTtukoctepounnHa Tepanus (KCT) nHa 6pemMeHHH KeHH,
KOHUTO ca aHAJIM3UPaHU 33 HAIMYMETO Ha clieM()UIHU Chp(aKTaHTHU IPOTEHHH.

Mamepuanu u memoou: Knuanaanrte npoOW racTpajiHd acliUpaTH ca ChbOpaHU Npe3 MbPBUTE MUHYTH
ClIeJl paXkIaHeTO ¢ ITOMOIIITa Ha Ha30racTpalHa COHJIAa M Ca aHAIM3HPAHU 4pe3 MOoJIMaKpUIaMUIHA Tel-
esektpodopesa ¢ HarpueB gopeum cyidar (SDS-PAGE) u Western blot 3a nerekuus Ha SP-A, SP-B u
SP-C.

Pesynmamu: IlonydyeHute pe3yinTaTH IOKa3BaT EKCIPECUs] Ha Pa3ivMyHU H30()OpMH Ha OTAEIHUTE
cnennuanu chpdakranTHH nporenHu (SP) BBB Bcuuku mpobu ['A, B 3aBHCHMOCT OT eTama Ha
y3psiBaHe.

3aknwuenusa: [lonyyennte pesynrtatu nokassar, ye KCT urpae pons B Ipou3BOACTBOTO M Y3PSIBAHETO
Ha komnoHeHnTute Ha AC. OcBen ToBa 'A MOXe Ja ce cuMTa 3a MOAXOJsAIIa Mpoba 3a OLEHKa Ha
3peniocTTa Ha chpdakTaHTa MpH PaskAaHETo.

Abstract

Purpose: Alveolar surfactant (AS) components, including the specific surfactant proteins (SPs) SP-A,
SP-B, SP-C, and SP-D, provides stability during the dynamic process of inhalation/exhalation. In
prematurely born children different respiratory pathologies due to surfactant components deficiency,
like Neonatal Respiratory Distress Syndrome, can be observed. Administration of corticosteroids to
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pregnant women at risk of preterm birth is an established intervention in clinical practice. In this study,
we analyzed gastric aspirates (GAs), as alternative samples of tracheal aspirates and amniotic fluids for
AS maturity determination. Samples were taken from prematurely born babies after antenatal
corticosteroid therapy (CST) of pregnant women and were analyzed for the presence of specific
surfactant proteins.

Materials and Methods: Clinical samples of gastric aspirates were collected in the first minutes after
delivery by using of a nasogastric tube and were analyzed by Sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) and Western blot assays for detection of SPA, SP-B, and SP-C.
Results: Our results showed the expression of different isoforms of each specific surfactant protein (SP)
in all GA samples, depending on the stage of maturation.

Conclusions: Our results showed that CST plays a role in AS components production and maturation.
Moreover, GA can be considered as an adequate sample for assessment of surfactant maturity at birth.

3. A. Tsanova, V. Stoyanova, A. Jordanova, I. Grabchev. Study of the mechanism of the
antimicrobial activity of novel water soluble ammonium quaternary benzanthrone on
model  membranes. J  Membrane  Biol, 253, pp. 247-256, 2020.
https://doi.org/10.1007/s00232-020-00121-6

Pesrome

HapacrBamara pe3ucTeHTHOCT Ha MHOTO MATOT€HH KBbM ToJisIMa 4acT OT OOMYallHUTE aHTHMHUKPOOHH
CpeACTBa M3MCKBa pa3padOTBAHETO HA HOBU BEIIECTBA C MO-e()EKTUBHM aHTUMHKPOOHH CBOWCTBA. B
HacTosImaTa paboTa € U3ClIeIBaH MEXaHM3MbT Ha aHTUMHKPOOHATAa aKTUBHOCT Ha HOB BOJIOPA3TBOPHM
4eTBBpPTHUEH aMoHHNeB OeH3aHTpoH (ChemuHeHme B) BBpXy MOJenmHH MeMOpaHH, CHCTOSAIIN C€ OT
JTUTATMUATOMI(POCHATHIUIXOJIVH, 1-nanMuTom-2-onaeonnpochaTu Ik oNuH,
TUTaIMUATOMI(POoChHaTHANITIUIIEPOIL, 1-manmvuTom-2-oneoniapochaTnaAUITIUIEPOIT u
nunanmutonndocharuauneranonamu (AIDE). Jlunuaure ca n3bpaHu Taka, 4e aa MpeICTaBISIBAT
MoJiel Ha OakTepranHa MemOpaHa. [IpoMeHnTe B MOBEPXHOCTHOTO HAIATAHE HA MOJICIHUTE MEMOpaHH,
npeau u ciex nodassHero Ha CrenuHeHne B, ca u3cienBanu upe3 MOHOCIOWHHS MeTo Ha JlanrMIop u
ca ompeJielieH MOJYJIMTE Ha KOMIIPECHs 32 BCEKH MOHOCIOH. B jmombinenue, upe3 BprocTep-briosa
MHKPOCKOITUS € Ha0IIIo1aBaHa MOBbPXHOCTHATa MOP(OJIOTHS HA JIMIHIHUTE MOHOCIIOEBE TP U CIIe]T
nHxektupane Ha CoenuneHne B. Pesynrature mokaspar, ye ChbeluHeHHEe B NMpOHHMKBAa BHB BCHUYKH
u3cieaBaHu MoHocjoeBe. Haif-3a0enexxumu e(eKTH ca yCTAaHOBEHHM MpPU OTPUIATEIHO 3ape/ICHUTE
docharummnrmuueporn u JAIDE, koero Boam [0 3aKiIOYEHHETO, Y€ OT TONSMO 3HAYCHHE ca
CJIEKTPOCTATUYHHUTE B3AMMOJCHCTBHUS MEXAY CHEIUHEHUETO W JIUMHUIHHUTE TJaBH, W BBH3MOXKHOTO
oOpa3yBaHe Ha BOJOPOJHH BpPB3KM MEXIy aMHUHOTpyNaTa Ha €TaHOJAMHUHA M KETO-TPYNHTE B
cTpykrypara Ha CeeauHenne B. B pombiHeHue, mpoHHMKBamiaTa criocOOHOCT Ha OCH30XWHOHA BBHB
BCUYKH n3cienBanu (ocdomunuam e crabuiiHa A0py NpU MO-BUCOKH CTOHHOCTH Ha MOBBPXHOCTHOTO
HaJsiraHe, T.e. Mo-Je0em MOHOCIIOeBe, Topaan XUAPO(HOOHHUTE B3aMMOJCHUCTBHUS, KOGTO CHIO HMIpae
Ba)kKHA POJIS 32 aHTUMUKPOOHATa akTUBHOCT Ha CherHeHue B.

Abstract

The increasing resistance of many pathogens to most of the common antimicrobials requires the
development of new substances with more effective antimicrobial properties. In the present work, we
investigated the mechanism of the antimicrobial activity of novel water soluble ammonium quaternary
benzanthrone (Compound B) on model membranes, composed of dipalmitoylphosphatidylcholine, 1-
palmitoyl-2-oleoylphosphatidylcholing, dipalmitoylphosphatidylglycerol, 1-palmitoyl-2-
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oleoylphosphatidylglycerol, and dipalmitoylphosphatidylethanolamine (DPPE). The lipids were chosen
to represent a model of a bacterial membrane. The changes in surface pressure of the model membranes,
before and after the addition of Compound B, were studied by the Langmuir’s monolayer method, and
the compressional modulus for each monolayer was determined. In addition, the surface morphology of
the lipid monolayers before and after injection of Compound B was monitored by Brewster Angle
Microscopy. The results showed that Compound B penetrated all the monolayers studied. The most
noticeable effects were found with the negatively charged phosphatidylglycerols and with DPPE leading
to the conclusion that the electrostatic interactions between the compound and the lipid head groups and
the possible formation of hydrogen bonds between the amino group of the ethanolamine and the keto
groups in the structure of Compound B are of great importance. In addition, the penetration ability of
the benzoquinone with all phospholipids studied was stable even at higher values of the surface
pressure, i.e. thicker monolayers, due to the hydrophobic interaction, which plays also an important role
for the antimicrobial activity of Compound B.

4. A. Tsanova, A. Jordanova, V. Stoyanova, E. Tasheva-Terzieva, K. Ivanova, Z. Lalchev.
Rapid biophysical analyses of gastric aspirates from risk newborns for lung maturity
assessment  after  corticosteroid  therapy.  Heliyon  5(11), 2019. e03072.
https://doi.org/10.1016/j.heliyon.2019.e03072

Pesrome

Bweeoenue: EnHa oT OCHOBHUTE NMPHUYMHHU 32 MO-BHCOKAaTa CMBPTHOCT CPEJ PUCKOBUTE HOBOPOICHU
nena (BKJIFOUUTEITHO HEJIOHOCEHHTE Jella) € HeoHaTalHus pecruparopen auctpec cuuapom (HPJIC),
KOHTO ce pa3BuBa B pe3yjTaT Ha IbpPBUYCH ACUIUT WIM BTOPUYHO MHAKTUBHPAHE HA aJBEOJAPHMSA
cbppaktanT (AC). CrenoBarenHo Obp3aTa M paHHA JMArHOCTHKA Ha OelonpoOHa 3psUIOCT TPHU
PHUCKOBUTE HOBOPOJIEHH € OT PellaBalio 3HaueHHe 3a TAXHATa HABPEeMEHHa Tepalusl.

Mamepuanu u memoou. I'actpanuute actmpatu (I'A) ca cwOpanu ot 77 6ebera, pasfencHd B TPH
rpynu: KoHTpona oT 38 3apaBu JOHOceHW Jena; 16 HemoHoceHu HoBopomgeHu c¢ HPJIC u 23
OPSKACBPEMEHHO POACHH CIIe[ uH 6umpo OIUIokKAaHe u KopTukoctepounHa tepamus (KCT).
[ToBBPXHOCTHH MapamMeTpu: PaBHOBECHO (Yeq), MAKCUMAIHO (Ymax) ¥ MUHUMAIHO (Ymin) TOBBPXHOCTHO
HanpeXeHue, KakTo u (popmara Ha XUCTEPE3UCHUTE KPUBU HAa MOHOCJOeBeTe OT I'A ca u3MepeHu upes
OCeBOCHMETpHUEH aHau3 Ha (opmara Ha Bucsma kanka (ADSA). B mombsnnenune, Mopdonorusra Ha
MoHocoeBeTe oT ['A e u3cnensana upe3 bprocTsp-briosa Mukpockonus (BAM).

Pesynmamu: [lonydeHnTe pe3ynTaTy MOKa3BaT, Y€ caMO CTOMHOCTHUTE Ha Ymin €A HAZEXKIEH ITOKa3aTe
W ca 3HAYMTEIHO TO-HUCKH TPH JIOHOCEHU OebeTa B CpaBHEHHE C PUCKOBUTE HOBOpOZeHU. [lomyuenure
pe3ynTaTi ca MOTBBPJACHH W OT ¢dopMaTa Ha XUCTepe3ucHUTe kpuBH Ha (unmure ot ['A. BAM
n3obpaxeHuara Ha MmonocnoeBere or ['’A ot HPJ/IC-rpymara mokas3BaT HapyllleHa MNOBBPXHOCTHA
MOpQOJIOTHs TOpaad HEIOCTaThYHOCT Ha ChppakTaHT, B CpaBHEHHE C KOHTPOJHATa TpyIia.
Koprukocreponanara tepanus nonoOpsiBa KakTO MOBBPXHOCTHHUTE XapaKTEpPUCTHKH Ha 'A, Taka u
MopdoJIoTruaTa Ha MOHOCJIOEBETE.

3aknwuenua. Anamusure Ha ['A upe3 ADSA u BAM ca 6bp3u 1 nHGOPMATUBHH TOAXOIHN 32 OLEHKA
Ha OenoapoOHara 3psanocT. B mombiiHeHHME, NpHIIOKeHaTa KOPTHKOCTEPOMAHA Tepamus NoJo0psBa
BCUYKH NIOBBPXHOCTHU MapaMeTpu Ha ['A mopanu ce3psiBaneTo Ha AC.

Abstract
Background: One of the main causes for the higher mortality among risk newborn children (including
preterm infants) is neonatal respiratory distress syndrome (NRDS), which develops as a result of
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primary deficiency or secondary inactivation of alveolar surfactant (AS). Therefore, fast and early
diagnostics of risk newborns lung maturity is crucial for their prompt therapy.

Materials and methods: Gastric aspirates (GA) were collected from 77 infants divided into three
groups: a control of 38 healthy full-term infants; 16 prematurely newborns with NRDS, and 23
prematurely born infants after in vitro fertilization and corticosteroid therapy (CST). Surface
parameters: equilibrium (yeq), maximal (ymax) and minimal (ymin) surface tension, and the shape of
hysteresis curves of GA monolayers were measured by axisymmetric drop shape analysis (ADSA) of a
pending drop. In addition, the morphology of GA monolayers was studied by Brewster angle
microscopy (BAM).

Results: Our results showed that only ymin values were reliable and were significantly lower in full-
term infants, as compared to the risk neonates. The results obtained were proved by the shape of
hysteresis curves of GA surface active films. BAM images of GA monolayers from NRDS group
showed impaired surface morphology due to the surfactant insufficiency, as compared to the control
group. Corticosteroid therapy improved both GA surface characteristics and monolayer morphology.
Conclusions: GAs analyses by ADSA and BAM are fast and informative approaches for lung maturity
assessment. In addition, the corticosteroid therapy applied improved all GAs surface parameters due to
AS maturation.

5. M. Bangyozova, A. Jordanova, A. Tsanova, V. Stoyanova, E. Tasheva, K. Ivanova, R.
Todorov, E. Hristova, Z. Lalchev. Application of Axisymmetric Drop Shape Analysis and
Brewster Angle Microscopy for Assessment of Clinical Samples from Prematurely Born
Infants with NRDS. Colloids and Surfaces A: Physicochemical and Engineering Aspects,
519, pp. 187-191, 2017. https://doi.org/10.1016/j.colsurfa.2016.05.062

Pe3rome

OceBocuMeTpuyHUAT aHaMM3 Ha Qopmara Ha kamka (ADSA) e momHa TexHWKa 3a M3MEpBaHE Ha
MMOBBPXHOCTHOTO HANpEKEHWE Ha BUCSIIA Kamka, M3WCKBama camo 50 MUKpoONHWTpa OT TeCTBaHATa
KIMHU4HA 1poda. B mombnnenue, Bprocrhp-brioBa mukpockonus (BAM) e moOpe ycTaHOBEH
MOJIE3CH METOJ 32 BU3yaIM3allds HA YITPATbHKH IMOBBPXHOCTHU (DMIMH, Karo MOHOCJIOEBE Ha
JlaurMioup, Ha BB3AYIIHO-BOJHA (ha30Ba TpaHHUIld. B HACTOSIIOTO H3CIEABAHE Ca AaHATU3UPAHU
MMOBBPXHOCTHHUTE CBOMcTBa Ha ractpanHu acnupatd (I'A) OT mpexneBpeMEeHHO HOBOPOACHH C
HeoHartalieH pecriparoper auctpec cubapom (HPJIC) u 3apaBu JOHOCEHH [ena OT TIeAHA TOYKa Ha
HaMUPAHETO Ha JOCTBIICH METO/ 3a OlleHKa Ha chp(aKkTaHTHATA 3PsUIOCT IIPH pakaaHeTo. M3mepBaHeTo
Ha TMHAMUYHUTE MOBBPXHOCTHU XapakTepUCTUKU Ha ['A ype3 ADSA moka3a 3HAUUTETHO MO-BUCOKU
CpPEeIHH CTOMHOCTH HAa MUHUMAITHOTO TIOBEPXHOCTHO HAMPEKEHUE MPU HEJOHOCCHUTE JIella B CPaBHEHNE
¢ nmoHoceHuTe OebOera. To3n mapamMeThpp ce OKa3Ba Hal-HAJEKIHUAT 3a OlEHKAa Ha OenoapoOHaTa
3psiocT. B nmombiHEHWeE, XHCTEpPE3UCHHTE KPUBH Ha MOBBPXHOCTHOTO HANPEKEHHE CIIPSIMO
MOBBPXHOCTHATA ILIOI] HA KaIKaTa MMOKa3BaT M0-CTa0MIIHO ITOBBPXHOCTHO MOBEICHUE HA aJIBEOJIAPHUS
cbpdakTaHT OpHU 3ApaBH Jena, B cpaBHenne c¢ HoBopogenute ¢ HPJIC. Mopdonorusra Ha
MOHOCJIOEBETE, ChCTaBeHH OT ['A, CBINO IMOKa3Ba 3HAYUTEIHH PA3IUKH MEXIy MpPoOWUTE OT HBETE
n3ciienBann Tpynu. B 3akmrouenue, Meroaute ADSA mw BAM wmorar nma ObgaT W3MONI3BaHH B
KJIIMHUYHATA TPAaKTHKa 32 Obp3a U aJleKBaTHA OICHKA HAa aJBEOJIAPHUSA ChP(AKTAHT MPU HEJOHOCCHU
HOBOPO/JICHH 10 OTHOIICHHE Ha MPHUJIAraHeTO Ha €K30T€HEH ChphaKTaHT.
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Abstract

Axisymmetric drop shape analysis (ADSA) is a powerful technique for surface tension measurement of
a pendant drop, requiring only 50 microliters of the tested clinical sample. In addition, Brewster angle
microscopy (BAM) is a well-established and useful method for visualization of ultra-thin surface films,
such as Langmuir monolayers, on air-water interface. In the present study we analysed the surface
properties of gastric aspirates (GAs) from prematurely born infants with neonatal respiratory distress
syndrome (NRDS) and healthy full term infants with regard to find an approachable method for
assessment of surfactant maturity at birth. The measurement of dynamic surface characteristics of GA
by ADSA showed significantly higher mean values of the minimal surface tension in the premature
infants as compared to the full term babies. This parameter proves to be the most reliable parameter for
lung maturity assessment. In addition, the hysteresis curves of the surface tension vs. drop surface area
indicated more stable surface behavior of alveolar surfactant from healthy children, as compared to the
NRDS infants. The morphology of the monolayers composed of GAs also showed considerable
differences between the samples from both groups studied. In conclusion, ADSA and BAM methods
could be used into the clinical practice for rapid and sensitive surfactant’s assessment in premature
infants with regard to administration of exogenous surfactant.

6. A. Tsanova, A. Jordanova, Z. Lalchev. Effects of Leucin-Enkephalins on Surface
Characteristics and Morphology of Model Membranes Composed of Raft-Forming Lipids,
Journal of Membrane Biology, 249 (3), pp. 229-238, 2016. https://doi.org/10.1007/s00232-
015-9862-1

Pe3ome

Ipe3 mocneaHUTE AeCETHICTHS OMUOMAHNTE renTuau kato enkedanuuure (Tyr-Gly-Gly-Phe-Met/Leu)
ca 00eKkT Ha OONIMPHM TPOYYBAHHS MOPAJU TIXHOTO AHTUHOIMUIICTITUBHO NEHCTBHE B OpraHU3Ma.
Criopen TeopusTa 3a MeMOpaHHATa KaTallu3a, 3a J1a IpUA00HUAT ITOAX0IA1a KOHGOopMAIlKs 3a CBbP3BaHe
C TEXHUTE PELENTOPH, ONMUOWIHHUTE MENTHIM B3aUMOJICHCTBAT ¢ numuAHata (asza, 3ao0uKamsia
MeMOpaHHUs penenTop. B Tasu Bpb3Ka, IenTa Ha HacTosAara pabora e ja ce u3cienBat eeKTUTe Ha
CHHTCTUYHUTEC HeBHI/IH'eHKeq)aHI/IH u J'ICBHI/IH'GHKC(bEUII/IHaMI/I)I BBbpPXY IMOBBPXHOCTHUTE
XapaKTePUCTUKH U MOP(OJIOTHITA HA JIMIIUTHUTE MOHOCIIOEBE, ChCTABEHH OT |-TaIMUTOMI-2-0JICONIT-
SN-riunepo-3-pochoxoarH, CPUHTOMHUEITUH M XOJECTEPOJ CAMOCTOSTENTHO, M C TEXHHTE CMECH.
Jlunuaute ca n30paHu Taka, ue Ja MpeJcTaBisiBaT MOJe Ha MeMOpaHeH padT, Thil KATO € U3BECTHO, Ue
peuentopute, CBbp3aHu ¢ G-MPOTEHH, BKIIOYUTEIHO OMHOWJHUTE PEIENTOPH, Ca Pa3MOJIOKCHH
npeaquMHO B MeMOpaHHU padrose. [locpencTBoM MOHOCTIOWHHS MeToJl Ha JlaHrMroup, € W3clieBaHa
MPOMSIHATA B TOBBPXHOCTHOTO HAIITaHE HA MOJICIHUTE MEMOpaHW Mpeaud U cliea J00aBSIHETO Ha
CHHTCTUYHUTEC eHKe(l)aJ'II/IHI/I n Ca OIpEACIICHN MOAYJIWUTC Ha KOMIIPECHUA Ha JUIMUAHUTE WU JIUNHUIHO-
NENTHIHATE MOHOCJOeBe. B jombiiHeHHe, 4pe3 BprocThp-briioBa MHKPOCKONHs € HaOJoaBaHa
MOBBPXHOCTHATA MOP(OJIOTUA CaMO Ha JIMMUJHUTE MOHOCJIOCBE W CJIC[ WHKEKTHPAHETO Ha JBara
enkepanuna. [lomydeHuTe pesyiaTaTH IOKa3BaT, 4Ye W JBara JICBIUH-CHKe(auHA BIUAAT BBPXY
MOBBPXHOCTHUTE XapaKTePUCTHKM Ha JIMIHJHATE MOHOCIOEBE M BOIAT JO YBelIMYaBaHE Ha
MOBBPXHOCTHATA TUIBTHOCT HA CMECCHUTE MOBBPXHOCTHHU JIMMUAN/eHKe(DaTnHOBH QUMUK TIpH pexasa
omnakoBKka Ha jaunuaute. To3u eeKT e mo-u3pa3eH npu eHkehalnHaMK/Ia, KOSTO MpPeInoara pa3inieH
MEXaHU3bM Ha B3aHMMOJICHCTBHE Ha aMUIMPAHHs CHKe(aMH C JTUnuIHaTa (a3a, B CpaBHEHHUE C JICBIIWH-
eHke(daIrHa.
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Abstract

During the last decades opioid peptides, like enkephalins (Tyr-Gly-Gly-Phe-Met/Leu) are subject to
extensive studies due to their antinociceptive action in organism. According to the membrane catalysis
theory, in order to adopt a proper conformation for binding to their receptors, opioid peptides interact
with the lipid phase of the membrane receptor surrounding. With this regard, the aim of the present
work was to study the effects of synthetic leucine-enkephalin and leucine-enkephalinamide on surface
characteristics and morphology of lipid monolayers, composed of 1-palmitoyl-2-oleoyl-sn-glycero-3-
phosphocholine, sphingomyelin, and cholesterol alone and with their mixtures. The lipids were chosen
to represent a model of a membrane raft, since it is known that G-protein-coupled receptors, including
opioid receptors, are located preferably in membrane rafts. By using Langmuir’s monolayer method, the
change in surface pressure of the model membranes before and after the addition of the synthetic
enkephalins was studied, and the compressional moduli of the lipids and lipid—peptides monolayers
were determined. In addition, by Brewster angle microscopy, the surface morphology of the lipid
monolayers alone and after the injection of both enkephalins was monitored. Our results showed that
both leucine-enkephalins affected the lipid monolayers surface characteristics, and led to an increase in
surface density of the mixed surface lipids/enkephalins films at loose lipid packing. This effect was
more pronounced for the enkephalinamide, suggesting a different mechanism of interaction for the
amidated enkephalin with the lipid phase, as compared to leucine enkephalin.

7. Y. Yamakova, R. Petkov, A. Tsanova, M. Bangyozova, S. licheva, V. llieva, A.
Jordanova, Z. Lalchev. Periopperative changes in pulmonary surfactant in patients with
lung carcinoma, Anaesthesiology and Intensive Care, 43 (4), pp. 22-25, 2014.

Pesrome

Ilen: Jla ycTaHOBMM HACTHIIBAaT JI NPOMEHH B OWOXMMHUYHHATE W OHOQU3MYHUTE CBOWCTBA Ha
oemonpobHust chpdakranT (BC) B HeBeHTHMnmpaHus (ONEpHpaHUs) M BEHTWIHMPAHHS OsI Apo0 IMpHu
nanueHTH ¢ HeppeoHokerbueH kapiaoM (NSCLC).

Mamepuan u memoou: B npoyuBaneto Bkiatounxme 36 narmenta ¢ NSCLC (npoyusana rpyna, [1I') u
koHTposiHa rpyna (KI') ot 29 manuenTa 6e3 310kauecTBeHO 3a0onsBane. OnepaTUBHATA WHTEPBEHLIUS
O0c wu3BBpIICHA MMOJA O0Ia aHecTe3Wss C paszjenHa HHTyOamus. [lpw JBeTe Tpynu HampaBHUXMe
oponxoanseonaper naBax (BAJI) ¢ 20 ml 0.9% NaCl: Ilpu I1I" — Ha onepupanus (HEBSHTHIMPAHHUS)
Osm gpo0 cien MHTyOauusiTa M NpPEAd PEBEHTWIALMATA, M Ha BEHTWIMpaHus Osul Apob ciex
uHTyOanusITa U B Kpas Ha aHecresusra. Ha KI' — Ha BeHTwiupanus Osi aApoO ciiell MHTyOalusTa.
broxumuyHMAT aHanM3 BKIIIOYBA: KOJWYECTBO (ochoaunuau M NpoTenHu. bruodusuuen anamms:
PaBHOBECHO TOBBPXHOCTHO HANPEKEHUE (Yeq) M JUHAMHUYHH XaPaKTEPUCTUKH HA MOHOCIOCBE
(MHHHUMAITHO TOBBPXHOCTHO HAMPEKEHHE Ymin, MAKCUMAJIHO TIOBBPXHOCTHO HAMPEKEHUE Ymax)-
Pesyamamu: Tpu II" konmuuectBoto Ha BC docdomunumu 6eme mo-sucoko ot KI™ (36.8 vs. 24 mg/ml).
Otueroxme mo-rosiMo KomuuecTBo BC mpotentu (mg/ml) BsB BTOpHTE TIpoOM 1 Ha aBarta Oenu apoba:
BeHTwianpan (0.47 vs. 0.34) u neBentwnupan (0.54 vs. 0.47). OTueToxmMe BIIOLIABaHE HA Yeq LPH
KapuuHoMHO OosHuTe B cpaBHeHue ¢ KI' (45.27 vs. 24 mN/m). He ycraHOBHXME CTaTHCTHYESCKH
3HAYUMU PA3IUKH B Yeq, Ymin U Ymax IPEH U CIIE]l aHECTE3HATA, IPEH U CIIE]T XUTIOKCHUSITA.
3aknwuenue: 1lpn nanmeHTtute ¢ OenoapoOeH KapuuHOM HacThhBaT npomeHu B BC. Xumokcusra u
WHXATAIMOHHATA aHEeCTE3Hs IPOMEHST OMOXUMUYHUTE U Onodu3nuHuTE cBOlicTBa Ha BC.
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Abstract

Aim: To identify changes in the biochemical and biophysical behavior of lung surfactant (LS) in the
inventilated and ventilated lung during surgery in patients with nonsmall cells lung cancer (NSCLC).
Material and methods: In prospective study we included 36 patients (SG) with NSCLC and a control
group (CG) of 29 patients without cancer. Surgery was performed under general anesthesia and a double
lumen tube intubation. In both groups we performed bronchoalveolar lavage (BAL) with 20 ml 0.9%
NaCl: SG - from the operated (nonventilated) lung after intubation and before reventilation and from
ventilated lung after intubation and at the end of the anesthesia. CG — from ventilated lung after
intubation. Biochemical analysis included: the amount of phospholipids and proteins. Biophysical
analysis: the equilibrium surface tension (yeq) and dynamic characteristics of monolayers (minimum
surface tension ymin, maximum surface tension Ymax).

Results: In SG the amount of LS phospholipids was higher, as compared to the CG (36.8 vs. 24 mg/ml).
In addition, we detected an increase in the amount of LS protein (mg/ml) in the second samples of both
lungs: ventilated (0.47 vs. 0.34) and nonventilated (0.54 vs. 0.47). We noticed a deterioration of yeq in
cancer patients as compared to the CG (45.27 vs. 24 mN/m). We didn’t detect any changes in Yeq, Ymin
and ymax before and after anesthesia and before and after hypoxia.

Conclusion: Lung cancer patients have changed behaviour of LS. Hypoxia and inhalation anesthesia
affects the biochemical and biophysical properties of BS.

8. M. Bangyozova, E. Lontova, A. Tsanova, A. Jordanova, E. Stoimenova, Y. Yamakova, R.
Petkov, Z. Lalchev. In vitro analysis of broncho-alveolar lavage from a patient with
pulmonary alveolar proteinosis. Bulgarian Journal of Agricultural Science, 20
(Supplement 1), pp. 18-23, 2014. https://www.agrojournal.org/20/01s-04.html

Pesrome

BenonpobHara anBeosnapua mnpotenHo3a (BAII) e xereporeHHo 3a0o0JisBaHEe ¢ TEHETUYHA WU
NpUAOOHUTA E€THOJIOTHS, XapaKTEpPU3MpAallo Ce C WHTPAaJBEOJapHO HATPyNBaHE HA JIMIIONPOTEHHOB
MaTtepuan. KnMHUYHUAT XoJ Ha 3a00JIIBaHETO € MPOMEHJIMB, BapHpall OT CIIOHTAaHHA PEMHCHUS 10
JxaTelHa HelocTaThYHOCT. LlenTa Ha HACTOSIIOTO HW3CIe/BaHEe € Ja ce CPaBHAT OMOXUMHUYHUTE W
Ono(hu3NYHKUTE XapaKTePUCTUKN Ha Oporxoanseosapen JaBax (BAJI) or mamument ¢ BAII mo Bpeme Ha
msiocteH OenoapoOen yaBax (L[BJI), chOupan cien Bceku eram OT mIpoleaypara. 3a Ta3 Len e
MpoBeieH OMOXUMHUYeH U Onou3nyeH aHanu3 Ha KIMHAYHUTE MpoOu. M3MepeHu ca KOHIECHTPAIUUTE
Ha Qocomunuan (PJI) u mporenHu B mpodute. 3a ompenensHe Ha ChABP)KAHHETO HA NMPOTEHHH B
MpoOUTe 0T OPOHXOAJBEOIAPEH JlaBaX € M3MOJ3BaH Merona Ha Lowry (Momudukaius Ha Peterson).
Konnenrpamusara va @JI e onpenenena upe3 excrpakius o merona Ha Blight u Dyer. IlocpenctBom
TBHKOCHOIHA XpoMaTorpadus e ycranoBeH dochomunuaauar npodun Ha otaenHuTe GochOTUITUIHN
KOMIIOHEHTH. B JombiiHeHre, ¢ oMoIITa Ha METO/Ia Ha OCEBOCUCHMETPUYHUS aHAlu3 Ha ¢opmara Ha
Karika, 0sxa ompeJesieH! MOBbPXHOCTHUTE XapaKTEPUCTUKU: PAaBHOBECHO, MAKCUMAJIIHO U MHUHHUMAJTHO
MOBHLPXHOCTHO HAaIpeXeHue mo Bpeme Ha 10 IMKBIa KOMIpECHs-ICKOMIIpECHss B JAHHAMHYHHUTE
ycnoBusi. Hammre pesynTatu mokas3BaT MOCTEIIEHHO HaMalsBaHE Ha CHIBbPKAHHETO HA NPOTEHHH U
¢dochomunuan mo BpeMe Ha mpouenypara. JIOrHYHO, paBHOBECHOTO MOBBPXHOCTHO HAIIPEXEHHE CE
yBEeNM4aBa B pe3yiNTaT Ha HaMalleHOTO ChOTHomleHne Qocdomumuan/mporennn. Cnen LIBJT
(PU3MOJOrMYHOTO CHhCTOSHUE Ha MalMeHTa ce moaoopssa. HacTosmoTo u3cneaBane Ou npeacTaBiisBaio
TOJISIM HHTepecC 32 eEeKTHBHOTO MpHJIaraHe Ha MPoIeypara 3a ISUIOCTHO IPOMUBaHe Ha Oenus Ipod B
KJIMHUYHATA MIPAKTUKA.


https://www.agrojournal.org/20/01s-04.html
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Abstract

Pulmonary alveolar proteinosis (PAP) is a heterogenous disorder of genetic or acquired etiologies
characterized by intraalveolar accumulation of lipoproteinaceous material. The clinical course of the
disease is variable, ranging from spontaneous remission to respiratory failure. The aim of the present
study was to compare the biochemical and biophysical characteristics of broncho-alveolar lavage (BAL)
from a patient with PAP, during the whole lung lavage (WLL) taken after each stage of the procedure.
For this purpose biochemical and biophysical analysis of the clinical samples were made. The
phospholipids (PLs) and the proteins concentrations of the samples were measured. For determination
of protein content in broncho-alveolar lavage samples Lowry protein assay (Peterson’s modifi cation)
was used. The PL’s concentration was determined via extraction by the method of Blight and Dyer.
Thin-layer chromatography was used for determining the phospholipid profile of the separate
phospholipid components. In addition, by using the method of Axisymmetric Drop Shape Analysis, the
surface characteristics: equilibrium, maximal and minimal surface tension during 10 cycles of
compression-decompression in the dynamic conditions, were determined. Our results showed
consecutive proteins and phospholipids content decrease during the procedure. Logically, the
equilibrium surface tension was increased as a result of the decreased Phospholipids/Proteins ratio.
After WLL the physiological condition of the patient was improved. The present study will be of great
interest for effective implementation of the procedure of whole lung lavage in the clinical practice.

9. M. Bangyozova, A. Jordanova, A. Tsanova, N. Jekova, D. Chakarov, J. Doumanov, E.
Christova, Z. Lalachev. Biochemical and Biophysical Investigation of Surfactant in
Neonatal Gastric Aspirate at Birth. Acta Medica Portuguesa, 26 (1), pp. 33-38, 2013.

Pesrome

Bwveedenue: Bcee ome HsiMa onTUMalleH TOAXOJ 3a YCTaHOBABaHE Ha ChP(AKTaHT ACHUIHUT TMpH
HEJI0HOCEHH HOBOPOAEHHU NPU PAKIAHETO M PEIICHHETO 3a MpHjaraHe Ha €K30I'€HEH Chp(akTaHT ce
OCHOBaBa TJIABHO Ha M3sBaTa Ha KIMHUYHH W PaJUOJIOTHYHU MPU3HAIM HAa HEOHATaJleH pPeCIUpaTOpeH
muctpec cunapom (HPC).

Ilenu: V3cnenBanu ca OMOXMMUYHUTE W Omodu3nvHUTE cBoiicTBa Ha ractpanHu acmmpatu (I'A) ot
npexxaeBpeMenHo poaern ¢ HPJIC u 3apaBu JOHOCEHHM Jena ¢ Iell 1a c€ HaMepH JOCTBIIEH METO[ 3a
OLIEHKa Ha Chp(aKTaHTHATA 3PSUIOCT.

Mamepuanu u memoou. B npoyuBaHETO ca BKINOYEHH 47 HOBOPOACHM, PA3ACICHU B JIBE IPYIH.
[IwpBara rpymna ce cheTou OoT 34 3apaBu OeOeTa, pojicHH B TepMuUH (cliea 37 recTaliMOHHA CEIMUIIA).
Bropara rpyma BirouBa 13 HeTOHOCEHNW HOBOPOJEHH (Ha BB3pacT OT 26 110 32 recTalioHHa CeMUIIa),
pa3BuBanM knuHUYHKM Tpu3Hanu Ha HPJIC, 3a koeTo ca fekyBaHM 4pe3 acUCTHpaHa BEHTWIALMS U
eK30reHeH chpdakTanT. M3BbpIeH € ONOXUMHUYEH aHAU3 Ha ChAbP)KaHUETO HA NPOTEHHU U JIMIIUAU B
I'A, cb0panu npu paxkaanero. CbCTaBbT HA MACTHU KUCENHMHU B Tpodute I'A e onpeneneH upes aHaiu3
¢ razoBa xpomatorpadus ¢ maccenaektuBeH netekTop (GS-MSD). TToBbpXHOCTHHTE XapaKTEPUCTHKU
(paBHOBECHH, MAaKCUMAaJIHM M MMHUMAaJIHH CTOMHOCTH Ha MOBBPXHOCTHOTO HAaNpEeXEHHE) Ha MpoOuTe
I'A ca usMepenn upe3 MeToAa Ha BUCSIIATa Kamka. [lomydeHuTe 3a W3cCiieBaHUTE TPYNH JaHHHU ca
CpaBHEHH, KaTo € u3noi3BaH t-tecra Ha Student win aHanu3a Ha MaH-YutHu. CTOHHOCTUTE CE€ CUUTAT
3a CTaTUCTUYECKH pa3iINyHH, ako CToMHOcTTa Ha p € < 0,05.

Peszynmamu: Cpennara KoHIeHTpaus Ha Gocdonumuan B [A Ha HEJJOHOCEHHTE HOBOPOJICHH € T10-
HucKa (295,7 ng/ml cpenty 374,5 pg/ml) 0TKONKOTO NpH JOHOCEHHTE JIeIa, a CPETHOTO ChAbpKAHHE Ha
MPOTENHH € To-Manko B ['A Ha HemoHOCeHHTe OebeTa, OTKOJKOTO MpH 3apaBute HoBopoaenu (574,5
pg/ml cpermy 641,5 ug/ml). M3MepBaHeTo Ha TUHAMHYHHTE TMOBBPXHOCTHH XapaKTEPUCTHKH Ha ['A
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[I0Ka3Ba 3HAYUTEJIHO IO-BUCOKU CPEIHU CTOMHOCTHM Ha MHMHHUMAJIHOTO IOBBPXHOCTHO HAallpeXeHHe
(ymin) mpu HemoHocenute Aena - 20,5 m/Nm B cpaBHeHue ¢ HemoHocenute Oebera - 12,3 mN/m (p
<0,01). Hsima paznuka MexIay paBHOBECHUTE MOBBbPXHOCTHH HampexeHus (38 mN/m cpemry 38 mN/m)
Ha aBete rpynu. CpeaHnuTe CTOWHOCTH HA MAaKCHMAJIHOTO TOBBPXHOCTHO HaIpexeHue (Ymax) B I'A He ce
pasnuyaBat 3HaUUTEIHO MexX Ay rpynute (50,1 mN/m cpeunty 48,5 mN/m).

3aknwuenue. Hammre pe3ynraTd MOKa3BaT MO-HUCKH KOHLEHTpauuu Ha Goconunuay u NpoTeHH! B
I'A or HegOHOCEHW HOBOPOICHH B CpaBHEHHE CHC 3lIpaBHUTe OcOeTra TpHW paxkmane. JuHAMUIHHUTE
MOBHPXHOCTHHU XapaKTepUCTHKH Ha ['A TIOKa3BaT 3HAYMTENHW Pa3lMKd MEXIy IBETE TPYHH, KaTo
MUHHMMAJHOTO IOBBPXHOCTHO HAIpPEe)KEHHE C€ sBABAa HAW-BAXHMAT IapaMeTbp 3a OLEHKa Ha
cbpdakTanTHaTa 3psutocT. To3n mapaMeTsp MOXE Ja Ce M3MOJI3Ba B KIMHWUYHATA MpaKTHKa 3a Obp3a
OLICHKA Ha aJBeOoJapHUs Chbp(aKTaHT MPU HETOHOCCHW HOBOPOJCHH MO OTHOLICHHE Ha MPUJIaraHeTo Ha
€K30TC¢HEH Chp(aKTaHT.

Abstract

Background: The optimal approach to detection of surfactant deficiency in the prematurely born infants
at birth remains unclear and the decision to apply exogenous surfactant is based mainly on the
development of clinical and radiological signs of neonatal respiratory distress syndrome (NRDS).
Objectives: We studied the biochemical and biophysical properties of gastric aspirates (GA) from
prematurely born infants with NRDS and healthy full term infants with an aim to find an approachable
method for assessment of surfactant maturity at birth.

Material and Methods: Forty-seven newborn infants divided into two groups were enrolled in the
study. The first group comprised 34 healthy infants born at term (after 37 weeks of gestation). The
second group included 13 premature infants (aged from 26 to 32 weeks of gestation) developing clinical
signs of NRDS for which they were treated by assisted ventilation and exogenous surfactant. A
biochemical analysis of the protein and lipid content of GA collected at birth was performed. The fatty
acid composition of the GA samples was determined by Gas Chromatography-Mass Selective Detector
(GS-MSD) analysis. The surface characteristics (equilibrium, maximal and minimal surface tension
values) of the GA samples were measured by using the pending drop method. Data were compared
between the groups by using Student’s t test or Mann-Whitney analysis. Values were considered
significantly different if the p value was < 0.05.

Results: The mean phospholipids’ concentration in GA of the premature infants was lower (295.7 pg /
ml vs. 374.5 pg / ml) than in the term infants and the mean protein content was less in GA of the
premature babies than the term newborns (574.5 ug / ml vs. 641.5 pg / ml). The measurement of
dynamic surface characteristics of GA showed significantly higher mean values of the minimal surface
tension (ymin) in the premature infants — 20.5 m / Nm compared to the term babies - 12.3 mN/m (p <
0,01). There was no difference between the equilibrium surface tensions (38 mN/m vs. 38 mN/m) of
both groups; The mean values of maximal surface tension (ymax) in GA did not differ significantly
between the groups (50.1 mN/m vs. 48.5 mN/m).

Conclusion: Our findings revealed lower phospholipids’ and protein concentrations in the GA at birth
from premature infants as compared to the healthy term infants. The dynamic surface characteristics of
GA had significant differences between the two groups, the minimal surface tension being the most
important parameter for evaluation of surfactant maturity. It could be used in the clinical practice for
fast surfactant’s assessment in the premature infants in regard to administration of exogenous surfactant.

10
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10. G. As. Georgiev, C. Vassilieff, A. Jordanova, A. Tsanova, Z. Lalchev. Foam film study of
albumin inhibited lung surfactant preparations: effect of added hydrophilic polymers. Soft
Matter, 8 (48), pp. 12072-12079, 2012. DOI:10.1039/C2SM25937K

Pesome

[Ipu octep pecnmparopen auctpec cuaapoM (ARDS) xoHumeHTpanusta Ha anOymMHH B ajiBeojapHara
teunoct goctura 25-100 mg ml?. IMopamm Bucokara cu cTemeH Ha aacopOuMs alOyMHMHBT Ce
azcopbupa Ha BB3IYLIHO-BOJHATA IPAaHMIA, KOETO S MPaBH HEAOCTHIIHA 3a 0eToApOOHHS ChphaKTaHT
(BC). Nnakxtuupanero Ha BC Moxke ma ObIe IpemOTBPATEHO Ype3 XHUAPODHUIHHN MOIMMEPH IIOPaIH
W3YepHBaHEe Ha TNPUBIMYALNIOTO OCMOTHYHO HaJsraHe WIM Jpyro crenudu4Ho neicrteue. B
KOHTPOJIMPaHU EKCIIEPUMEHTH ca HM3CJEeABaHU JABa HAIWYHU THPTOBCKU OENoApoOHHM ChpQaKTaHTHU
npenapara, BCII (Curosurf u Survanta) m dernpu xumpodwran momumepa (PEG, mexcrpan, PVP,
XHaJdypoHoBa kucenuHa-HA) Ha enHa (MOHOCNOWHA) W ABE B3aMMOJACHCTBAIIM CH ()a30BH TPaHUIN
BB3IIyX/pa3TBOp (TIEHEH (UIM) TPH YCIIOBHUS, CBOOOJHM OT alOyMHH W alOyMHUH WHAKTHBHPAHM.
VYcraHoBeHaTa mpouenypa 3a H3MEpBaHE HAa MUHHMAJIHOTO IIOBBPXHOCTHO HAalpeXeHHe B
MOCJICIOBATEIHN IIMKIM Ha KOMIIPECHS-ICKOMIIPECHs] Ha MOHOCIIOEBE Pa3KpWBa, Y€ MHHUMAaHOTO
NOBBPXHOCTHO Hampexkenne < 10 mN m? 3a Survanta ce mocrura ¢ PEG, PVP u HA, nokaro 3a
Curosurf ¢ nekcrpan, PVP u HA. Tosa kopenupa ¢ Habmroaenusta Ha Lu et al., 2005. ExcriepumenTuTe
¢ msHa upe3 MukpouHTephepomerpuyaHus metoa Ha Scheludko n Exerowa paskpuBaTt oTHOcHTenHATA
CIIOCOOHOCT Ha MOIMMEPHUTE J]a HAMAIAT eeKTa OT MHXUOMPAHETO Ha al0yMUHA MPU BH3CTAHOBSIBAHE
Ha 00pa3yBaHETO HA CTAOWJIHH M XOMOTeHHU 4epHH (unmu (nebenmna <17 nm). CtaObuiHUTE YepHU
¢unmu ce obpazysar ot Survanta ¢ PEG, PVP u HA, nmokaro ot Curosurf ¢ mexctpan, PVP u HA.
Kunernynure maHHM 3a H3ThHABaHE Ha meHeH ¢uiaM ot Curosurf ca mHTeppeTHpany, 3a 1a ce moayJar
CTOMHOCTUTE Ha PAaBKIIMHAIIOTO HAJIATAaHEC. I/IHTCpCCHa ImpoMsAaHa OT 0oTOJIbCKBaHE KBbM IIPUBJINYAHC CC
HaOmoaBa pu aedennaa ot okono 100 nm. ToBa Moxe 1a ce 00SICHA ¢ M34YepITBaOTO MPHUBIUYAHE,
MPEoONISABAII0 CTEPUYHOTO OTONBbCKBaHe. bemie ycTaHOBEH MAarHMTYTHT Ha HW34EpIBaLIOTO
[IPUBIMYAHE.

Abstract

In Adult and Acute Respiratory Distress Syndrome (ARDS) the concentration of albumin in the alveolar
fluid reaches 25-100 mg ml*. Due to its high adsorption rate albumin adsorbs at the air/water interface
making it inaccessible for the lung surfactant (LS). LS inactivation can be prevented by hydrophilic
polymers due to depletion attraction osmotic pressure or other specific action. Two commercially
available lung surfactant preparations, LSP (Curosurf and Survanta), and four hydrophilic polymers
(PEG, dextran, PVP, hyaluronic acid-HA) were investigated in control experiments at one (monolayer)
and two interacting air/solution interfaces (foam film) under albumin free and albumin inactivated
conditions. The established procedure to measure the minimal surface tension in successive
compression—expansion cycles of monolayers revealed that minimal surface tension < 10 mN m? for
Survanta is achieved with PEG, PVP, and HA, while for Curosurf with dextran, PVP, and HA. This
correlates with the observations of Lu et al., 2005. Foam film experiments with the microinterferometric
method of Scheludko and Exerowa revealed the relative ability of the polymers to decrease the effect of
albumin inhibition in restoring the formation of stable and homogeneous black films (thickness < 17
nm). Stable black foam films are formed by Survanta with PEG, PVP, and HA, while by Curosurf with
dextran, PVP, and HA. Kinetic data of Curosurf foam film thinning were interpreted to obtain values of
the disjoining pressure. An interesting change from repulsion to attraction was observed at a thickness
of appr. 100 nm. It may be explained by depletion attraction overcoming the steric repulsion. The
magnitude of the depletion attraction was estimated.

11
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11. M. Bangyozova, A. Jordanova, A. Tsanova, J. Doumanov, E. Christova, Z. Lalchev. Study
of the lung surfactant maturity by biochemical and biophysical analyses of gasral aspirates
from newborn infants, Akusherstvo i ginekologii, 51 (4), pp. 12-18, 2012.

Pesome

B Hactosimata paborta ca wu3cienBanu ractpanHu acnupatd ('A) oT HeTOHOCEHM W JOHOCEHU
HOBOPOJIEHH JIeTIa, C IIeJl YCTaHOBsIBaHE ChpdakTaHTHA 3psiocT. HampaBeHn e OMOXMMHUYEH aHATN3 Ha
0enThYHOTO U (PochONUMUAHOTO chAbpkKanue Ha ['A B m3cienBanute rpynu geua. [locpencTBom
THHKOCIIOWHA XpomaTorpadusi ca WAeHTHOUIUPAHW WHANBHIyaTHUTE (oQOMUIMUIHE KOMIIOHEHTH.
[loBppxHOCTHOTO HampexkeHne Ha ['A e W3clenBaHO ype3 METoJa Ha BHCANIATAa Kalka, KaTo ca
OIpeieNieHH MMOBBPXHOCTHUTE MapaMeTpu Ha TecTBaHUTE 'A B paBHOBECHH M TUHAMWUYHHU YCIOBHSI
(paBHOBeCcHa, MUHMMAalTHA ¥ MaKCHMaJHAa CTOMHOCT Ha MOBBPXHOCTHOTO Hampexenwne). [lomydenute
pe3yiTaTH MoKa3BaT, ye ce HalIro1aBa MoBUIleHHe Ha OenThuHaTa U GpochoaunuaHaTa KOHIEHpaus B
I'A c manpenBane Ha OpeMEHHOCTTA, KAKTO M 3HAYUTENHU Pa3INdus B HHAUBUAYyANHUS (pochomunmmaeH
nmpoua Ha acmUpaTUTe NPHU HEJOHOCEHW M JOHOCEHH Jerna. Ilo oTHomeHWe Ha TOBBPXHOCTHTE
XapaKTepUCTUKU Hali-ToJIsiMa pa3iinka MEXy U3CJIEBAaHUTE TPYIH ce HaOIro1aBa MpH CTOMHOCTUTE Ha
MHHHUMAJHOTO MOBBPXHOCTHO HaNpPEKeHUE (Ymin, MN/M): 10KaTO MpH JOHOCEHHUTE JIEIa CE PETUCTPUPA
MMO-HUCKO IMOBBPXHOCTHO HAIPECIKECHUEC, TO MPHU HCAOHOCCHHUTEC CC€ AOCTUIaT 3HAYUTCIIHO IIO-BUCOKHU
CTOWHOCTH, KOETO OIPENENs Ymin KATO Hal-WHGOPMATHBEH OT M3CieaBaHUTe mapamerpu. [lomyuenute
pe3ynrTaTi OMxXa MOTJIM Ja HaMepsAT MPWIOKCHHE B KIMHWYHATA TPaKTHKa 3a OBP30 OmpeaersHe Ha
cbpdakTaHTHA 3PSUIOCT MPU HEAOHOCEHHM Jielld, ¢ Orjie]l MpujaraHe Ha >KHBOTOCIACSBAILA TEparus C
€K3TOTeHHH ChP(aKTaHTH.

Abstract

The aim of the present study was to estimate the lung surfactant maturity by analyses of gastral aspirates
(GA) from prematurely born and full term infants. A biochemical analysis of the protein and lipid
content in GA form the children groups tested was made. By thin-layer chromatography the individual
phospholipid components in GA samples from prematurely born and full term children were detected.
In addition, by using the pending drop method the surface characteristics (equilibrium, minimum and
maximum surface tension values) were determined. Our results showed an increase in phospholipid and
protein concentration in GA during pregnancy progress as well as significant differences in the
individual phospholipid profile of the aspirates from prematurely born and full term children. In case of
surface characteristics a highest difference was observed for the minimum surface tension values (Ymin,
mN/m); while in full term children a lower surface tension was determined, in the prematurely born
children significantly higher values are reached, which defines ymin as the most informative of the
parameters studied. Our results could find application into the clinical practice for fast surfactant
maturity diagnostics in prematurely born children regarding lifesaving therapy with exogenous
surfactants administration.
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12. G. As. Georgiev, Sl. lvanova, A. Jordanova, A. Tsanova, V. Getov, M. Dimitrov, Z.
Lalchev. Interaction of monogalactosyldiacylglycerol with cytochrome b6f complex in
surface films. Biochemical and Biophysical Research Communications, 419 (4), pp. 648-
51, 2012. https://doi.org/10.1016/j.bbrc.2012.02.067

Pe3rome

BsaumoneiictBuero Ha MoHoranaktoswinuanmwirmuuepon (MI'AY) ¢ uutoxpom b6f kommiekc (uut
b6f), ocHOBEeH KOMITOHEHT Ha (POTOCHHTETHYHHSI arapar, € W3CIeIBaHO B MOHOCJIOEBe Ha JlaHTmrioup
MpU LUKIU HAa KOMIIPECHUS/JACKOMIIPECHS W TPU PEKHM HAa IOCTOSHHO IOBBPXHOCTHO HaJsATaHE.
N3oTepMuTe Ha TOBBPXHOCTHOTO HAJSNTAHE/IUION] HA CMeceHHWTe (WIMH ca aHaU3WpaHd TIo
OTHOUICHUE Ha MOBBPXHOCTHUS MOIYJ HAa KOMIIPECHS U [BYMEPHOTO BHUPHAJIHO YpPABHEHUE Ha
chCcTOSTHUETO. Mopdosorusita U MOBbPXHOCTHUAT MOTCHIMAT HAa MOHOCJIOCBETE Ca HAaOJI0/IaBaHU
ChOTBETHO upe3 bprocTep-briioBa MUKpOCKONHsS © BUOpupam| enekTpoxa. Hammre pesynratu
npenmnoyiarat, e uma cnenuduuHo B3ammopericteue mexay MU u mur b6f, xoero Boam 10
M34YepIIBaHE Ha JIMIHUIHUTE MOJICKYJIU OT MOBBbPXHOCTTA. Hacrosimara paboTa XBbpIisi CBETJIMHA BBPXY
BCE OIIE HESACHUS BBIPOC Kak bO6f KOMIUIEKCHT BIM3a B KOHTAaKT C OCHOBHOTO ChEIWHEHHE Ha
TUJIAKOMIHUTE MeMOpaHu, He3apeaeHusT gunuaeH M. B3auMoaeicTBUETO ce OCBIIECCTBSIBA TOPU
mpu CcyOHAaHOMOJIApHA KOHIIEHTpalWs Ha KoMIUlekca. To3u edeKT Hail-BepoATHO ce€ IBIDKH Ha
BOJIOPOIHH BPB3KH MEK/Y TalTlaKTO3HATA IPyIa Ha JHITHAA U MPOTEHHOBATA YacT Ha 1uT bof.

Abstract

The interaction of monogalactosyldiacylglycerol (MGDG) with cytochrome b6f complex (cyt b6éf), a
majorcomponent of the photosynthetic apparatus, was studied in Langmuir monolayers during
compression/expansion cycling and at constant surface pressure mode. The surface pressure/area
isotherms of the mixed films were analyzed in terms of surface compressional modulus and two-
dimensional virial equation of state. The morphology and the surface potential of the monolayers were
monitored by Brewster angle microscopy and vibrating plate sensor respectively. Our results suggested
that there is a specific interaction between MGDG and cyt b6f which resulted in depletion of lipid
molecules from the interface. The current work sheds light on the still unclear question how b6f
complex gets in touch with the major compound of the thylakoid membranes, the non-charged lipid
MGDG. The interaction occured even at very low sub-nanomolar concentration of the complex. This
effect most probably could be attributed to hydrogen bonding between the galactose headgroup of the
lipid and the protein moiety of cyt b6f.

13. A. Tsanova, G. As. Georgiev, Z. Lalchev. In vitro application of Langmuir monolayer
model to study in vivo biological systems, Biotechnology and Biotechnological Equipment,
26 1) (special ISSue, on-line), pp. 185-190, 2012.
https://doi.org/10.5504/50YRTIMB.2011.0034

Pe3rome

MoHocnoitHuar wmojen Ha Jlanrmioup ce mpuiara 3a  M3CIEABAHE HAa MOJIEKYJHUTE
B3aUMOJEHCTBUS MeXIy (ochOTUNHUIN U MOBBPXHOCTHO aKTUBHHM CHEJUHEHUS W 3a ONpelelissHe Ha
JaTepaiHara eJJaCTUYHOCT U CBUBAEMOCTTA Ha MOBHPXHOCTHUTE (PHIMU Ha TPAHUIIATA BB3TYyX-TEUHOCT.
B3aumoneiicTBueT0 Ha CHHTETHYHHS MeTHOHWH-eHKedainH (Met-enk) W HEroBoTo amMHIUpPaHO
npousBogHo (Met-enk-NHz) ¢ MoHOcioeBe Ha LBUTEPHOHHHS JUMHPHCTOMIPOCHATHIMIXOIHH H
OTPHIIATETTHO 3apefeHus] TUMHPHCTOWI(POCPATHAMITIINIEPOST € H3CIeJBAHO uYpe3 HW3MepBaHe Ha
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3aBHCUMOCTTA TIOBBPXHOCTHOTO HampexxeHue (y, mN/m)-BpeMe ciie]] HHKEKTUpaHe Ha eHKealrHu 1Mo
JlaarmionpoBus MOHOCION. HamansBaHeTo Ha Y-CTOMHOCTUTE C BPEMETO MTOKa3Ba, Ye MMa CHJIeH epeKT
Ha MPOHUKBAHE Ha J[BaTa THIA MOJCKyaH Met-enk B MOHOCIIOCBETE, KaTO € TOU € MO-3HAYMTEIICH 3a
amMuIupaHoTo TponsBoano Met-enk-NH..

IToBenenneTo Ha TUMUAHUA cliok Ha ciab3eH M (JICCD) e uscieaABaHO B JUHAMHYHH YCIOBUS
Yype3 IMUKIM Ha KoMIpecus/aekoMipecus Ha JlanrmioupoBu ¢uimu. ToBa 1mo3BOIIsIBa J1a C& ONMpPEIS/n
penunpounara komnpecuBHocT, Cst u o6patumoctTa, Rv, Ha Cb3HUTE QMIMH Ha TPAHHMIATA Bb3IyX-
TeyHocT. HamuTe pe3ynraru moka3BaT MHOTO BUCOKA JIaTepaiHa eJIaCTUYHOCT (T.€. HUCKA PELUIPOYHA
KOMITPECHBHOCT) U BHCOKAa CTPYKTypHa 00paTHMOCT Ha MEHOOMHEBHTE MOBBPXHOCTHH (PHIIMHU, KOETO €
MOTBBPJICHO U OT M300paxkeHHusATa 0T BprOCTHP-briioBaTa MUKpockonus. [lokasano e, 4ye A0pu mpu
HUCKO MOBBpXHOCTHO Hamsirane (Mexay 0,5 m 10 mN/m) goemkusar meiibym oOpasyBa HepaBHU
HEMPEeKbCHATH MHOTOCJIOWHM (DWJIMM Ha TpaHUIATa BB3AYX/BOJA, KOUTO CTAaBaT MO-PABHOMEPHU INPHU
yBenn4YaBaHe Ha MOBBPXHOCTHOTO HAJIATaHE.

Hammwmre pesynraTy AeMOHCTPUpAT MOTCHIMANA HA JIMIUJIHUTE MOHOCIIOEBE, 00pa3yBaHU BbHB
BaHa Ha JlanrMmioup, na ObIAT YCHENIHO W3MOI3BAHH KATO €JIEraHTeH W MPOCT MOET 3a U3CIe/BaHe Ha
MOJIEKYJTHATE B3aUMOJICHCTBHS U CBOMCTBATA HA MOBBPXHOCTHUTE (PMIIMU Ha TPAHUIATA BB3TyX/BOJA.

Abstract

Langmuir monolayer model is applied to study molecular interactions between phospholipids and
surface active compounds and to determine the lateral elasticity and compressibility of the surface films
at air-liquid interface. The interaction of the synthetic Methionine-enkephalin (Met-enk) and its
amidated derivative (Met-enk-NH2) with monolayers of the Zwitterionic
dimyristoylphosphatidylcholine and the negatively charged dimyristoylphosphatidylglycerol were
evaluated by measurements of surface tension (y, mN/m) - time dependencies after injection of
enkephalins under the Langmuir monolayer. The decrease of y values during time showed that there was
a strong penetration effect of both types of Met-enk molecules into the monolayers, being significantly
stronger for the amidated derivate, Met-enk-NH2.

The behavior of tear film lipid layer (TFLL) is studied in dynamic conditions by
compression/expansion cycling of Langmuir films. It allows determining reciprocal compressibility, Cs
1 and reversibility, Rv, of the tear films at air-liquid interface. Our results showed very high lateral
elasticity (i.e. low reciprocal compressibility) and high structural reversibility of the meibomian surface
films which was confirmed by Brewster Angle Microscopy images. It is shown that even at low surface
pressures (between 0.5 and 10 mN/m) human meibum forms rough continuous multilayer films at the
air/water interface that get more uniform when surface pressure increases.

Our results demonstrate the potential of lipid monolayers formed in Langmuir’s through to be
successfully used as an elegant and simple model to study molecular interactions and properties of
surface films at the air/water interface.

14. A. Jordanova, A. Tsanova, G. As. Georgiev, D. Chakarov. Interfacial tensiometry of
tracheal aspirate from infants with neonatal respiratory distress syndrome. Progress in
Colloid and Polymer Science, 138, pp. 179-182, 2011. https://doi.org/10.1007/978-3-642-
19038-4 32

Pe3rome
W3cnenpanu ca MOBLPXHOCTHUTE CBOMCTBA HA TpaxeadHW acHUpaTd OT HOBOPOJIECHU C HEOHATAJCH
pecnmpatoper auctpec curapom (HPJIC) u nena ¢ HPJIC cnen Tepanus ¢ eK30reHHUS Chp(aKTaHT
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Curosurf®.  TIOBLDXHOCTHHTE XapaKTEPUCTHKH HAa AacCUpaTuTe (PaBHOBECHO IIOBBPXHOCTHO
HampekeHHe, MaKCUMallHO W MHUHUMAJTHO MOBLPXHOCTHO HANpPEKEHHWE IO BpeMe Ha IUKJIM Ha
JaTepajiHa KOMIIPECHs-IeKOMIIPECHs) ca OTpe/IeIieH! ¢ METOIa Ha BUcsIaTa Kanka. Hamure pesynraru
TTOKa3BaT, Y€ TpaxeaTHUTE acIHpaTH Ha HOBopoaeHH ¢ HeTpeTupan HPJIC mmar BHCOKM paBHOBECHH,
MaKCHUMaJIHH U MUHUMAJIHU CTOMHOCTH Ha TIOBBPXHOCTHO Hampekenue. OOpaTHo, mpodute oT Oebera,
tpetupanu ¢ Curosurf®, mokassaT MO-HUCKM CTOWHOCTM Ha TOBBPXHOCTHO HAIPEKEHHE, KOETO
npenanonara, 4e npwiaranero Ha Curosurf® momobpsiBa chcTaBa M CBOMCTBAaTa Ha OEIOAPOOHHS
cbpdakTaHT B OenuTe ApoOOBE Ha HOBOPOCHH.

Abstract

The interfacial properties of tracheal aspirate from infants with untreated neonatal respiratory distress
syndrome (NRDS), and NRDS infants after therapy with the exogenous surfactant Curosurf® were
assessed. The interfacial characteristics of the aspirate (equilibrium surface tension, maximal and
minimal surface tension during lateral compression-decompression cycles) were determined with the
pendant drop method. Our results show that the tracheal aspirate of infants with untreated NRDS had
high equilibrium, maximal and minimal surface tension values. In contrast, the samples from infants,
treated with Curosurf®, showed lower surface tension values, suggesting that the application of
Curosurf® improves the composition and the properties of the pulmonary surfactant in the infant lung.

15. A. Jordanova, A. Tsanova, J. Doumanov, D. Chakarov, G. Georgiev, E. Christova, C.
Vassilieff, Z. Lalchev. Effect of administration of surfactant therapy in newborns with
neonatal respiratory distress syndrome. Acta Medica Bulgarica, 37 (2), pp. 32-39, 2010.

Pesrome

Ilenta Ha HACTOSIIOTO HM3CIEABAHE € Ja C€ CPaBHAT (U3MOJIOTMYHOTO CHCTOSIHHE M 3PENocTTa Ha
TpaxeajqHH acHUpaTH OT HOBOPOJCHM C HETPETHpaH HEOHATaJeH PECHUpPaTOpPEeH IUCTPeC CUHIPOM
(HPAC) u 6ebera ¢ HPJIC cnen tepanus ¢ ek3orennust cbpdakrant Curosurf. Yucrara aucrepeust Ha
Curosurf e TecTBaHa 32 KOHTpoJIa. 3a Ta3M 1IeJl ca NPOBEJCHN OMOXMMUYHU U OMO(PU3UYHY aHAIN3U Ha
KIMHUYHHATE TIpoOH (Tipeau v ciep npunarade Ha Curosurf). M3MepeHn ca KOHIIEHTPAIUUTE Ha JIUITUIN
W TpOTeMHH B mnpobure. B nmombiHEHHe, NOBBPXHOCTHUTE XapaKTEPUCTUKU: PABHOBECHU H
MaKCUMaJIH{, 1 MUHAMAJIHU CTOMHOCTH Ha TIOBBPXHOCTHOTO HampekeHue 1o BpeMme Ha 10 mukbia Ha
KOMIIpECHS-IEKOMIIPECHS, KaKTO U opMaTa Ha XHCTepe3ucHara OpHMKa B JUHAMHYHHU YCIOBHS ca
OIIpeleSIeHH C MOMOIITa Ha METoJla Ha BUcsIAaTa kanka. Hammmre pe3ynratu mokassar, ye Jenata C
Hetperupan HPJIC mmar HECKO chIbpikaHue Ha (Gochonnnuam, BUCOKM PaBHOBECHH, MaKCUMAaITHA U
MUHHMMAJIHU Y-CTOMHOCTH. OOpaTHO, KIMHUYHUTE NMpoOHM oT nema, jJexkyBaHu ¢ Curosurf, mokassar
BHCOKA KOHIEHTpaIus Ha QOCGOIUIUAN U HUCKU TTOBBPXHOCTHU XapaKTEPUCTHKH, KOETO Mpenoara,
Yye MpUJIAraHeTo Ha EK30reHHUs Chp(akTaHT MOa00psABa ChCTaBa W CBOMCTBaTa Ha OENOAPOOHUS
cbpdakTaHT NpU HOBOpOAEHHU. Pesynrature oT Hamara pabora Ouxa Moriu Aa ObAaT MOJE3HH 3a
KIIMHUYHATA MPpaKkThKa B Tepanusta Ha PJIC npu gena u Bb3pacTHH.

Abstract

The aim of the present study was to compare the physiological condition and the maturity of tracheal
aspirates from children with untreated neonatal respiratory distress syndrome (NRDS), and NRDS
infants after therapy with the exogenous surfactant Curosurf. Pure Curosurf dispertion was tested for
control. For this purpose biochemical and biophysical analyses of the clinical samples (before and after
administration of Curosurf) were made. The lipids and proteins concentrations of the samples were
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measured. In addition, the surface characteristics: equilibrium, and maximal and minimal surface
tension values during 10 cycles of compression-decompression, as well as the shape of the hysteresis
loop in the dynamic conditions were determined by using the pending drop method. Our results showed
that the children with untreated NRDS had low phospholipid content, high equilibrium, maximal and
minimal y values. In contrast, the clinical samples from children, treated with Curosurf, showed high
phospholipid concentration, and low surface characteristics, suggesting that the application of the
exogenous surfactant improved the composition and the properties of the pulmonary surfactant in the
infants. The results from our work could be useful for the clinical practice in the RDS therapy of
children and adults.

16. A. Jordanova, V. Getov, A. Tsanova, G. As. Georgiev, S. Stoychev, N. Terezova, A.
Shosheva, I. Zlatanov, M. Dimitrov, Z. Lachev. Effect of interaction of b6f subcomplex
with neutral and charged Langmuir lipid monolayers. Comptes rendus de [’Academie
bulgare des Sciences, 62 (12), pp. 1539-1544, 2009.

Pesrome

Hutoxpom b6f (uut b6f) KOMIIIEKC € MHTerpajeH MeMOpaHEeH MPOTEHHOB KOMIUIEKC, KOMTO y4acTBa
BbB (DOTOCHHTETHYHMS €JIEKTPOHEH TPAHCIOPT B XJIOPOIUIACTHATA THJIAKOWJHA MeMOpaHa Ha BUCIIUTE
pacteHus u nuaHoOakTepunte. Llenta Ha HACTOSIIOTO U3CIIEABAHE € 1A CE U3CTIeBa B3aUMOACHCTBUETO
MeXIy cyOkoMIuiekca muT b6f m pasmuuHO 3apeneHuTe MemOpaHHH (ocdonunuam Ha TpaHUIaTa
BB3AyXx/Boza. IlomyyeHnTe JaHHU MOKa3BaT, Y€ MOBBPXHOCTHOTO JIMIHUA-TIPOTEMHOBO B3aMMOJACHCTBHE
Hall-BEPOSATHO C€ ABIDKM HA KOMOMHAIMSITA MEXKIY €JICKTPOCTATUYHU M XUAPOPOOHN MEKIYMOICKYIIHU
cumi. OcBeH TOBa, HAIIUTE Pe3yJITaTH MOKa3BaT Hail-CHIIeH eeKT MpU A00aBSHETO HA OTPHULATEIHO
3apefeHns CyOKOMIDIEKC IUT b6f KbM MOHOCTIOEBE OT TOJIOXKHUTETHO 3apeICHUs CTeapuIaMuH, MMo-ci1ad
edexT npu uurepiionnus JAIIDX u He ce ycTaHOBsIBa eeKT NMpu OTpULATeNTHO 3apeaeHus [IMOTI .

Abstract

The cytochrome b6f (Cyt b6f) complex is an integral membrane protein complex that participates in the
photosynthetic electron transport in the chloroplast thylakoid membrane of higher plants and
cyanobacteria. The aim of the present study is to examine the interaction between Cyt b6f subcomplex
and differently charged membrane phospholipids at air/water interface. The data obtained show that the
surface lipid-protein interaction is most probably due to the combination between electrostatic and
hydrophobic intermolecular forces. Moreover, our results show the strongest effect with the addition of
the negatively charged Cyt b6f subcomplex to monolayers of the positively charged stearylamine,
weaker effect of the zwiterionic DPPC and no effect of negatively charged DMPG.

17. G. As. Georgiev, E. Kutsarova, A. Jordanova, A. Tsanova, C.S. Vassilieff, Z. Lalchev.
Tuning of surface properties of thin lipid-protein films by hydrophilic non-surface active
polymers. Biotechnology and Biotechnological Equipment, 23 (special issue, on-line), pp.
547-550, 2009. https://doi.org/10.1080/13102818.2009.10818483

Pesrome
Uzcnensana e ciocobHoctTa Ha Xuapopunaute nonumepH (XII) na oObpHAaT HHXMOUTOPHUS eEeKT Ha
aI0yMHUHa W Ja BB3CTAHOBST IMOBBPXHOCTHATA AKTHUBHOCT HA JIMIMA-TIPOTEMHOBUTE O€N0oIpoOHU
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copdaxrantan npernapat (JICIT): Curosurf u Survanta. ITpumoskerure XII ca JeKCTpaH K MOJHETHIEH
rmkosr 10000 (ITET'10000). ITorbppxHocTtHata aktuBHOCT Ha JICII e omeHeHa B TBHHKH (QHIMH
(MOHOCIIOH M TsiHA) Ha TpaHUIaTa Bb3AyXx/Boxa. AndoymunsT nsMectsa JICII ot dazoBara rpanuna u
WHXUOHpA COCOOHOCTTA UM Jia MOJUIbPIKAT HUCKO MOBBPXHOCTHO HANPEKEHUE B MOHOCIIOCBETE U JIa
obpasyBar crabunau ThHKH TeHHH ¢unmu (IID). Koraro XII ce mobaBsIT KbM MOHOCIIOEBE, TE
BB3CTAaHOBSBAT NOBBbpXxHOCTHaTa akTBHOCT Ha JICII m cmocoOHOCTTa MM Ja MOIABPKAT HHUCKO
JMHAMUYHO MTOBBPXHOCTHO HampekeHue. [1o chiusi HaunH BKItoYBaHeTo Ha X[ B MeHHW QUIMH BOAH
JI0 HEeyTpalu3upaHe Ha eekra Ha anOymuHa ¥ o0pa3yBaHe Ha CTAOWIHM THHKH (C nebenuHa <17 nm)
(WIMH ¢ XOMOTEHHU IOBBPXHOCTH, KakTo B cirydas ¢ yructute JICII. HammTe OTKpUTHS MO3BOJSBAT 2
ce ThPCH OTrOBOPHT Ha MHTpUryBamus mpodnem 3amo [1EI" Bp3cTaHOBsIBA 1M0-100pe MOBBPXHOCTHATA
aKTHUBHOCT Ha Survanta, gokaTo nexcTpadbT - Ha Curosurf. [logoOHu pesynratu mMorar ga Obaat OT
TOJISIMO 3HAYCHHUE 32 JICUCHUETO Ha PECIIUPATOPEH TUCTPEC CHHIPOM MPU BH3PACTHHU.

Abstract

We study the capability of hydrophilic polymers (HPs) to reverse the inhibitory effect of albumin and to
restore the surface activity of lipid-protein lung surfactants preparations (LSPs): Curosurf and Survanta.
HPs implied are dextran and Polyethylene glycol 10000 (PEG10000). LSPs surface activity is evaluated
in Thin Films (monolayer and foam) at the air/water interface. Albumin displaces LSP from the
interface and inhibits their ability to sustain low surface tension in monolayers and to form stable thin
foam films (FFs). When HPs are added to monolayers they restore the surface activity of LSPs and
recover their capability to maintain low dynamic surface tensions. Similarly the inclusion of HPs in
foam films results in neutralization of the effect of albumin and in formation of stable, thin (with
thickness <17 nm) films with homogeneous surfaces, as in the case of pure LSPs. Our findings permit to
search for the answer of the intriguing problem why PEG recovers better the surface activity of
Survanta, while Dextran - of Curosurf. Such results might be of major importance for the treatment of
Adult Respiratory Distress Syndrome.

18. R. Gurov, G. As. Georgiev, A. Jordanova, A. Tsanova, C. Vassilieff, Z. Lalchev.
Investigation of the interaction between three-block co-polymers with phospholipid
monolayers and foam films. Biotechnology and Biotechnological Equipment, 23 (special
issue, on-line), pp. 669-671, 2009. https://doi.org/10.1080/13102818.2009.10818513

Pesrome

B3aumoieiicTBueTO Ha TPUOJIIOKOBH KOMOJMMEPH (MOJIOKCaMEpPH) C AUMHUPUCTOMI(HOChHATHINITXOIHH
(IM®X) u aunamvutomndocharumunxoaun (JAIIDPX) e uscnenBano Ha eaHa (MOHOCIOWHA) W JIBE
B3aMMOJICHCTBAIIM CH BB3AYIIHO-BOIHHU (a3oBu rpaHuiy (rneHeH ¢uim). M30paHuTe monokcamepu ca
F-88 u F-98. U nBara mpurexasat nBa xunapoduiann nonuokcueruieHa (IIOE) u egna xumpodoOHa
MOJIMOKCUIIPONIMJIEHOBA YacT, HO CE€ pa3jii4yaBaT 10 MOJEKYJIHO Terjo. Te3W BelmecTBa U TAXHOTO
MeXy(ha3oBO TIOBEICHUE Ca MHTEPECHU 3a pa3pa0OTBaHETO HAa CHCTEMH 3a TapreTHO JIOCTaBsHE Ha
nexapcTBa. MOHOCIOWHATa TEH3MOMETPUSl pa3KpHBa CTENEHTAa Ha TNPOHHKBAHE Ha IIOJIOKCaMmep B
MoHocnoeBe Ha @X M NMPOMEHUTE B MOBEACHUETO Ha MOHOCIOEBETE MPU KOMIIPECHS/AEKOMIIPECHSI.
ExcnepumenTutTe ¢ TIeHHUTE (QUIMH JEMOHCTpUpAT edeKkTa OT YyBEIMYaBaHETO Ha CTEPUYHOTO
Pa3KIMHAIIO HajsAraHe B npucheTBUETO Ha F-88 m F-98. ToBa Boam no mpoMeHW B CTpyKTypaTa Ha
(¢mMa ¥ chOTBETCTBamIaTa AeOeTMHa Ha BOJHATA MOMJIOXKKA. YCTaHOBEHO €, Y€ B3aUMOJICHCTBHETO
MexXIy nojokcamepu 1 @X-MoJIeKynd B MOHOCTIOEBETE U IICHHUTE (DPHMIIMHU 3aBHCH KakTO OT pa3Mepa Ha
KOIOJIMMEpa, TaKa U OT ABJDKUHATA HA alllJIHATa Bepura Ha GocdaTuanixoInHuTe.
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Abstract

The interaction of three-block copolymers (poloxamers) with dimiristoyl-phosphatidylcholine (DMPC)
and dipalmitoylphosphatidylcholine (DPPC) is investigated experimentally at one (monolayer) and two
interacting air/water interfaces (foam film). The poloxamers selected are F-88 and F-98. Both of them
possess two hydrophilic polyoxyethylene (POE) and one hydrophobic polyoxypropylene moiety but
differ in molecular weight. These substances and their interfacial behaviour are interesting for the
development of targeted drug delivery systems. Monolayer tensiometry revealed the degree of
poloxamer penetration in PC monolayers and the changes in monolayer compression/decompression
behaviour. Foam film experiments showed the effect of steric disjoining pressure increase in presence of
F-88 and F-98. It resulted in changes of film structure and equivalent water thickness. It was found that
the interaction between poloxamers and PC molecules in monolayers and foam films depends both on
copolymer size and on the acyl chain length of phosphatidylcholines.

19. A. Tsanova, D. Dacheva, V. Penchev, G. Georgiev, T. Pajpanova, E. Golovinski, Z.
Lalchev. Comparative study of the interaction between synthetic Methionine-enkephalin
and monolayers of zwitterionic and negatively charged phospholipids. Biotechnology and
Biotechnological Equipment, 23 (special issue, on-line), pp. 463-466, 2009.
https://doi.org/10.1080/13102818.2009.10818463

Pe3ome

C momorra Ha MOHOCTIOWHATa TeXHUKA Ha JIaHTMIOMp € M3CcJeBaHO MOBBPXHOCTHOTO TOBEAEHHE U
B3aMIMOJICMCTBHETO MEXAY CHHTETHYEH aHAJIOT HA €HJOTCHHHS HEBPOIICTITHI METHOHHH-CHKE(aTHH
(Met-enk) u uBurepiionnus mumupucromwidocharummixonus (JJMDPX), u orpunarenHo 3apencHus
mumupuctomndocharuaunrimnepon (IMOI) Ha Bp3aymiHO-BoAHA (a3zoBa rpaHuna. Upe3 MeTona Ha
Bunxenmu ca neTekTrpaHu MPOMEHUTE B IOBBPXHOCTHOTO HarpekeHue (y, mN/m) (ciieq; MHKeKTHpaHe
Ha nentuja B cyodasara) Ha JIMPI" u JIMDX MoHOCIOEBE B 3aBUCUMOCT OT BPEMETO IIPH OIpe/IesicHa
I0M] Ha MoJieKyna. HamansBaHeTo Ha y-CTOWHOCTUTE ITOKa3Ba, Ye MMa CHIICH e(eKT Ha MPOHUKBAHE Ha
Monekynutre Met-enk B MoHocioeBere. CpaBHEHHETO Ha B3aMMOJICHCTBHETO MEXAY XHUIPOPOOHHS
MEHTanenTua W japara (GochOoJUIUIHM MOHOCIOS II0Ka3Ba, Y€ CHKe(QaIUHBT B3aUMOJICHCTBA II0
nonobeH HaunH ¢ MoJekynute JMOI u JIM®X, u 4ye crnocodHocTTa Ha Met-enk ma mpoHHMKBa
KOpenupa C JajeHara MOBBPXHOCTHA IUIONI HA JIMMKAHA MOJeKyja. Bb3 ocHOBa Ha moOJy4YeHHTE
pe3ynTaTH TpeanojaraMe, 4Ye TpW  MOHOCIOE€BE B TEYHO-pa3TerHato (a3oBO  CHCTOSIHHE
€JIEKTPOCTATUYHOTO MPHUBINYAHE YIIECHSBA B3aMMOCHCTBUETO MEXKIY HEBPOIICNTHIA U OTPUIATEITHO
3apeaenute Gpochomunuan (IM®PI'), nokaTo mpu Mo-KOMIAKTHO MMOAPESKIAHE HA JIUITUAHUTE MOJICKYIIN
MIPOHUKBAHETO Ha eHKe(allMHa ce JBJDKH MPEIUMHO Ha XUAPOo(POOHH B3aMMOIEHCTBUSI.

Abstract

Using Langmuir’s monolayer technique, surface behaviour and the interaction between a synthetic
analogue of endogenous neuropeptide Methionine-enkephalin  (Met-enk) and  zwitterionic
dimyristoylphosphatidylcholine (DMPC), and the negatively charged dimyristoylphosphatidylglycerol
(DMPQG) at air/water interface are studied. By using the Wilhelmy method, surface tension (y, mN/m)
changes (after injection of the peptide under the interface) of DMPG and DMPC monolayers as a
function of time at given molecular area are detected. The decrease in y values shows that there is a
strong penetration effect of Met-enk molecules into the monolayers. The comparison of the interaction
between the hydrophobic pentapeptide and both phospholipid monolayers shows that the enkephalin
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interacts similarly with DMPG and DMPC molecules, and that the ability of Met-enk to penetrate
correlates with the given surface area per lipid molecule. Based on the results obtained we suggest that
in case of liquid-expanded monolayers the electrostatic attraction facilitates the interaction between the
neuropeptide and the negatively charged phospholipids (DMPG), while at more compact ordering of
lipid molecules the penetration of the enkephalin is preliminary due to hydrophobic interactions.

20. A. Tzanova, A. Uzunova. Interaction between Cadmium and Paraquat Stress on Pisum
sativum L. Photosynthetic Response of Pea Plants Induced by Cd?*and Paraquat. Comptes
Rendus de L’Academie Bulgare des Sciences, 59(6), pp. 651-656, 2006.

Pesrome

Tpetupanero ¢ kagMuil W/WIKM TApaKkBaT CAMOCTOSITENIHO M B KOMOMHALMSI MPEAM3BHKA MHOXKECTBO
(¢u3MOIOrMYHN TpOMEHH B TpaxoBute pacteHus. llpunoxken camoctositenHo CdCly (50 u 100 uM),
MIOHMKAaBa MapaMETPUTE Ha PAaCcTek, HUBaTa Ha pukcanus Ha *CO, u ChIBPKAHMETO HA TIACTHIHUTE
nurmeHTd. [lapakBatHata oOpaboTtka (100 pM) Ha rpaxoBUTE JIMCTa HamalsBa CHIbPKAHUETO Ha
XJIOpOo(UIT U KapOTEHOUIH, JOKATO APYTUTE W3MEPEHH MapaMeTpy HE ce MPOMEHST 3HauuTenHo. Ilpu
komoOuuupano npunoxenue (Cdz™ u Pq) e ycTaHOBEHO MOBHINIABaHE Ha TOKCHMYHOCTTA Ha KaJMHUH 110
OTHOLICHHE Ha pacTeka, HATPYMBaHETO Ha Onomaca, oTOCHHTE3aTa M ChIBPKAHUETO HA IIACTHIHU
nurMenTH. Tokcnynaust epekt Ha CACl, ce AbKU HA OTHOCHTENTHO JIECHOTO My TIOEMaHe U HATPYyINBaHE
OT TpaxoOBU pacTeHHs. B JombiHEHWE, MPBhCKAHETO HA JIUCTaTa C XEpOWIMAA MapakBaT IOBUINABA
NPOIYCKIMBOCTTA Ha miazmanemata 3a Cdz", KoeTo BoIu 0 yBeJIMYaBaHe Ha OTPHUIATEIHUS eeKT Ha
KaIMHs IPU KOMOMHUPAHOTO TPETHPAHE.

Abstract

Cadmium and/or paraquat treatment alone and in combination induced numerous physiological
alterations in pea plants. Applied alone CdCl, (50 and 100 puM), decreased growth parameters, 4CO,-
fixation levels and plastid pigments content. Paraquat treatment (100 puM) of pea leaves reduced
chlorophyll and carotenoid contents, whereas the other parameters measured did not change
significantly. In combined application (Cd;* and Pq) increasing of cadmium toxicity in respect of
growth, biomass accumulation, photosynthesis and plastid pigments content was found. CdCl; toxic
effect was due to its relatively easy taking up and accumulation by pea plants. In addition, spraying the
leaves with the herbicide paraguat enhanced plasmalemma permeability for Cd," which led to increasing
cadmium negative effect during combined treatment.

21. G. Chaneva, A. Tzanova, A. Uzunova. Interaction between cadmium and paraquat stress
on Pisum sativum L. Oxidative stress in pea plants induced by Cd?* and paraquat. Comptes
Rendus de L’Academie Bulgare des Sciences, 59(6), pp.657-662, 2006.

Pesrome

IMpusokeHn ca [Be pa3luuHH KOHIEHTparuu Ha Kaamuit (50 u 100 uM Cd,*) camocrositenHo u B
komOuHanus cbe 100 uM PQ, xepOuuua, KOHTO 3acuiBa MPOU3BOJICTBOTO Ha CYNIEPOKCUIHU PaJUKAIH.
Coappixannero Ha HO, u manmonoB muangexun (MDA) B rpaxoBHTe JIMCTa HapacTBa C BPEMETO Ha
EKCHO3UIMS U ChOTBETHO € ¢ 61% u 43% mo-Bucoko ot koHtponara npu 100 uM Cd na 10-us gen ot
TpetupaHeTo. ChAbpKaHUETO HA MPOJIMH MOYTH HE CE IMPOMEHS Ha 3-Hd JIeH OT EKCIO3WLMATa U ce
yBenuun ¢ okojo 70% wa 7-usg u 10-us gen npu 100 pM Cd. M3tnuaneTo Ha WOHU ce yBelIM4YaBa J0
cbuara crerneH cien tperupane ¢ Cd. ExnoBpemenno npwioxkenuar 100 uM PQ npuuwmnsBa mo-
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M3pa3eHO YBEIMYCHUE HA ChIbPKAHUETO Ha MPOJIMH M M3TUYaHEe Ha HOHM OT TpaxoBuTe mcta. Hueara
Ha H,O, u MDA ce moBuiiaBar B Io-MajiKa CTEIICH ClIEJ TPETHPAHE C XepOMIHIA, OTKOJIKOTO CJe.
npwiarane Ha Cd. PQ He Biuse 3HaunTENIHO Ha Chabpxkanuero Ha H,O, 1 MDA, koeTo e 0kojio ToBa Ha
KOHTpOJIaTa u A0pHu mo-manko. Tperupanero ¢ PQ noBuIiaBa chbabpKaHUETO HA TPOIUH M H3TUIAHETO
Ha fionu Ha 7-us u 10-Us ACH OT EKCIO3UITUSATA.

Abstract

Two different cadmium concentrations (50 and 100 uM Cd.") were applied individually and
simultaneously with 100 uM PQ, a herbicide exacerbating superoxide radical production. H,O, and
malone dialdehyde (MDA) content in pea leaves increased along with the time of exposure and it was
respectively 61% and 43% higher than the control at 100 uM Cd on the 10th day of treatment. Proline
content was almost unaffected on the 3rd day of exposure and increased by about 70% on the 7th and
10th day at 100 uM Cd. lon leakage increased to the same degree after Cd treatment. Simultaneously
applied 100 uM PQ caused more pronounced increase in proline content and ion leakage from pea
leaves. H.O, and MDA levels were increased to a less extent after herbicide treatment than after Cd
application. PQ did not affect signifcantly H.O, and MDA content which was about the control and
even less. PQ treatment increased proline content and ion leakage on the 7th and 10th day of exposure.

(nyonukayuu 66 6pv3Ka ¢ oucepmavyuonen mpyo sa npuooousane va OHC “ooxmop”)

22. A. Tsanova, A. Jordanova, T. Dzimbova, T. Pajpanova, E. Golovinsky, Z. Lalchev.
Interaction of methionine-enkephalins with raft-forming lipids: monolayers and BAM
experiments. Amino Acids, 46 (5), pp. 1159-1168, 2014. https://doi.org/10.1007/s00726-
013-1647-1

Pe3rome

Enkedamunute (Tyr-Gly-Gly-Phe-Met/Leu) ca onvouaHd MENTHIX C JOKA3aHO AHTHHOLHUIICITHBHO
JeiicTBUe B oOpraHuzma. Te B3auMOJICHCTBAT C ONWOWIHM PEUENTOPH, NPHHAAISKAIIN KbM
cynepcemMercTBOTo G-IpOTEHH CBBbp3aHu perientopy. M3BecTHO €, 4e Te3u PelenTopH ca pa3noioKeHH
NpeJMMHO B MeMOpaHHU padToBe, ChbCTaBEHHU INaBHO oT cuHromuenus (Cm), xonecrepon (Xon) u
docharuaunxonud. B Hacrosiata pabora, MOCPEACTBOM MOHOCJIOWHATa TeXHUKAa Ha JlaHrMIOMp B
KOMOMHAIMSA ¢ MeToJa Ha BWixelMu 3a W3MepBaHE Ha MOBBPXHOCTHO HAISTaHE, € W3CICIBAHO
B3aUMO/JICHICTBUETO HA CHHTETHYCH METHOHHWH-CHKE(hAIWH M HErOBOTO aMHIUPAHO MPOHM3BOAHO C 1-
MAJIMUATOMIT-2-051e0m-SN-Tntepo-3-pochoxomun (TTIODPX), Cm u Xoi, KakTo U C TEXHUTE JABONHH M
TpoitHu cMecH. OT U3MEPEHNUTE U30TEPMHU HAIIATAHE/TUION] ca ONPE/ICTICHH MOIYJIUTE HAa KOMIIPECHs Ha
JUMAIATE ¥ JTUNAIHO-TIENTHIHATE MOHOCHoeBe. Hammre pesynrtatu mokaspar, de J00aBSHETO Ha
CHUHTETHYHH eHKe(DaIMHU KBbM H3CJICIBAHUTE MOHOCIOEBE BOJM JI0 MPOMSHA B XapaKTEPUCTHKHUTE Ha
JIUMUATHATE MOHOCJIOEBE, KOETO € MO-5ICHO M3pa3eHo MpH eHKehaTuHaMuaa. B 1ombiIHeHUe, ¢ TOMOIITA
Ha bBprocTep-brioBata mukpockomnus (BAM) e ompeaeneHa TOBBPXHOCTHATa MOP(OIOTHS Ha
JIUMUAHATE MOHOCJIOCBE MPEU U CJIe]] WHXKSKTHPAHETO Ha JiBata eHkedannHa. BAM-u3obpaxeHusTa
MoKa3BaT  yBellMYaBaHE Ha  IOBBPXHOCTHATA IUIBTHOCT HA  CMECEHHTE  MOBHPXHOCTHU
unuy/eakeannHoBH QUIMH, 0COOCHO TPH JBY- U TPUKOMIIOHEHTHH JIMIUIHNA cMecH. To3u edexT e
MO-CUJIHO M3pa3eH 3a eHkedanmHamuna. Te3n HaONMromeHUWs MOKa3BaT HAJIMYME HAa B3aUMOJACHCTBHE
MEX]ly TEeNTUANTE W JTUMUAnTE, o0pa3yBaild MeMOpaHHH padToBe, KOETO € TO-CHIIHO H3SBEHO NpPH
aMUJIMpaHusl TENTH]l, KOETO Ipeiroiara pa3jinka B HarbBaHETO Ha JBara eHkedanuHa. Harmero
M3Cle/[BaHe JEMOHCTPUpPA TIOTEHIIMANIA HA JIMITUJIHUTE MOHOCJIOEBE 32 MPUIIOKECHUE KaTO eJICTAaHTHU H
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MpOCTH MEMOpaHHU MOJICNM 32 W3CJICJBAHE HA JIMITWI-TICITUIHU B3aUMOJICHCTBHSI B pPaBHWUHATA Ha
omomemOpaHuTeE.

Abstract

Enkephalins (Tyr-Gly-Gly-Phe-Met/Leu) are opioid peptides with proven antinociceptive action in
organism. They interact with opioid receptors belonging to G-protein coupled receptor superfamily. It is
known that these receptors are located preferably in membrane rafts composed mainly of sphingomyelin
(Sm), cholesterol (Cho), and phosphatidylcholine. In the present work, using Langmuir’s monolayer
technique in combination with Wilhelmy’s method for measuring the surface pressure, the interaction of
synthetic methionine-enkephalin and its amidated derivative with 1-palmitoyl-2-oleoyl-sn-glycero-3-
phosphocholine (POPC), Sm, and Cho, as well as with their double and triple mixtures, was studied.
From the pressure/area isotherms measured, the compressional moduli of the lipids and lipid—peptide
monolayers were determined. Our results showed that the addition of the synthetic enkephalins to the
monolayers studied led to change in the lipid monolayers characteristics, which was more evident in
enkephalinamide case. In addition, using Brewster angle microscopy (BAM), the surface morphology of
the lipid monolayers, before and after the injection of both enkephalins, was determined. The BAM
images showed an increase in surface density of the mixed surface lipids/enkephalins films, especially
with double and triple component lipid mixtures. This effect was more pronounced for the
enkephalinamide as well. These observations showed that there was an interaction between the peptides
and the raft-forming lipids, which was stronger for the amidated peptide, suggesting a difference in
folding of both enkephalins. Our research demonstrates the potential of lipid monolayers for elegant and
simple membrane models to study lipid—peptide interactions at the plane of biomembranes.

23. A. Tsanova, A. Jordanova, G. As. Georgiev, T. Pajpanova, E. Golovinsky, Z. Lalchev.
Comparative Study of the Interaction of Synthetic Methionine-enkephalin and its
Amidated Derivate with Monolayers of Zwitterionic and Negatively Charged
Phospholipids. Amino Acids, 42 (1), pp. 253-260, 2012. https://doi.org/10.1007/s00726-
010-0803-0

Pe3ome

[TocpeacTBoM MoOHOCHOHHaTa TexHHKA Ha JlaHTMIOWp € W3CIeBaHO MOBBPXHOCTHOTO IOBEACHUE U
B3aMIMOJICMICTBUETO HA CHHTETHYHHUS HEBPOICNTH] MeTHOHWH-eHkedamun (Met-enk) m HeroBoto
aMUJIUPaHO MTPOU3BOIHO (Met-enk-NH,) c MOHOCJIOCBE oT LBUTECPUOHHHS
TUMHUPUCTOMI(POChHaTHIMIXOUH (AMDX) " OTPUIIATEITHO 3apeneHus
aumupuctoidocharuamrunepon (IAMOI). M3MepeHo e mOBPXHOCTHOTO Hampexenue (Y, mN/m) Ha
MoHocnoeBere oT JIM®PI" u JIM®X B 3aBUCHMOCT OT BpeMeTO (Ciie[] MHXKEKTHpaHe Ha TenTuaa B
cyb(azara). HamansiBaHeTo Ha CTOWHOCTHTE Ha Y TIOKa3Ba, Y€ MMa CHJIEH MIPOHHUKBAI] e(eKT Ha JIBaTa
Tana MoJjiekyin Met-enk B MOHOCIOEBETe, KaTO TOW € 3HAYMTEIIHO IO-CHJICH 3a aMHJIUPAHOTO
npousBoHo Met-enk-NH,. Tlpennonarame, e B3auMOAEHCTBUETO MKy HeBporentuautre U JIMDX
ce ompejaess NpeIuMHO OT aM(pUPUITHOCTTA HA MENTHINTE, JTOKATO €JICKTPOCTATUYHUTE CUIM UIpasT
3HAYMTEITHA POJIS 32 BMBKBaHETO Ha KatHoHHHMS Met-enk-NH; B IM®I'-MoHOCIIOEBETE, OCOOEHO TTPH
BHCOKAa ILTBTHOCT Ha OMNAakKoBKara. HammrTe pe3ynTatu NEMOHCTpHpAT MOTCHIMAla Ha JUIHIHUTE
MOHOCJIOEBE, 0OOpa3yBaHU BHB BaHa Ha Jlanrmroup, na ObIaT YCIIENTHO M3MOJ3BAaHU KATO €JICTAHTHH U
MIPOCTH MEMOpaHHH MOJIENIN 32 U3CJe/[BaHe Ha JUMHI-TICTITUAHA B3aUMOJISHCTBYS Ha B3/ yITHO-BOTHA
(hazoBa rpanwuma.
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Abstract

Using Langmuir’s monolayer technique, the surface behavior and the interaction of the synthetic
neuropeptide methionine-enkephalin (Met-enk) and its amidated derivate (Met-enk-NH,) with
monolayers of the zwitterionic dimyristoylphosphatidylcholine (DMPC) and the negatively charged
dimyristoylphosphatidylglycerol (DMPG) were studied. The surface tension (y, mN/m) of DMPG and
DMPC monolayers as a function of time (after injection of the peptide under the interface) was detected.
The decrease in y values showed that there was a strong penetration effect of both types of Met-enk
molecules into the monolayers, being significantly stronger for the amidated derivate, Met-enk-NHa.
We suggest that the interaction between the neuropeptides and DMPC was predominantly determined
by peptides amphiphilicity, while the electrostatic forces play significant role for the insertion of the
cationic Met-enk-NH, in DMPG monolayers, especially at high packing densities. Our results
demonstrate the potential of lipid monolayers formed in Langmuir’s trough to be successfully used as an
elegant and simple membrane models to study lipid—peptide interactions at the air/water interface.

24. A. Tsanova, A. Jordanova, T. Pajpanova, E. Golovinski, Z. Lalchev. Effects of
Cholesterol-Sphingomyelin Interactions on penetration of neuropeptides to their
monolayers. Biotechnology and Biotechnological Equipment, 23 (special issue, on-line),
pp. 469-472, 2009. https://doi.org/10.1080/13102818.2009.10818465

Pe3ome

B mactosmiata pabora ca wW3cienBaHM TOBBPXHOCTHOTO IIOBEACHWE WM B3aMMOJCWCTBUATA MEXKIY
CUHTCTUYHHMS aHAJIOT Ha €HJIOTCHHUS HEeBPOICNITUI MeTHOHUH-eHKedamun (Met-enk) n MoHocIOCBETE,
chcTaBeHH OT xomectepon (Xox), chunrommenuH (CM) u TexHure cmecH. V3mepBaHusaTa ca
OCBILECTBEHN C TIOMOIITa Ha MOHOCIIOWHATa TexHWKa Ha JlaHrMromp B KOMOHMHAIUS C MeEToja Ha
Bunxenmu 3a ompenensHe Ha MOHOCIOHHO (BbpXy cydOdaza or 0,14 M NaCl) moBbpXHOCTHO
HampexeHne KaTto (yHKIHS OT BPEMETO M IUIOIITA 3a JUmHIHA Molnekyna. Cresl WHKEKTHpaHeTO Ha
Met-enk B cyOdazara, BbB BCHUKH EKCIEPHUMEHTH C€ yCTAHOBSBA HaMajsiBAHE HAa IMOBBPXHOCTHOTO
HamnpexxeHue. [lonydeHnTe MaHHW TOKa3BaT, Ye MENTHUIBT IMPOHWKBA B MOHOCIIOEBETE OT JIBaTa THIIA
JUMAN, KaKTO U B TEXHUTE cMecH. J[oka3aHo e, 4e 1o OTHOIICHHE Ha MPOHHKBaHETO Ha Met-enk nma
cUHepruueH eQexT B cMeceHuTe MoHocioeBe Ha Xon u Cm. Haili-BeposiTHO ToBa ce IBIDKM Ha
CIIOCOOHOCTTA Ha XOJIeCTeposa Jla perynupa QIyHauTeTa Ha JIUIUAHUTEe MOoHOCIoeBe. [1o To3n HaumH
HUE Tpe/ronarame, ye X ol yJIecHsIBa MPOHUKBAHETO Ha HeBpornenTuaa B CM-MOHOCIIOWHN (QUIIMH.

Abstract

In the present study, the surface behavior and interactions between the synthetic analogue of the
endogenous neuropeptide Methionine-enkephalin (Met-enk) and monolayers composed of cholesterol
(Chol), sphingomyelin (SM) and their mixtures are studied. The measurements are made by using
Langmuir’s monolayer technique simultaneously with Wilhelmy method for determination of
monolayer (on subphase of 0.14 M NaCl) surface tension as a function of time and lipid molecular area.
After the injection of the Met-enk into the subphase, a decrease in surface tension is detected in all
experiments. The data obtained show that the peptide penetrates the monolayers of both lipid types as
well as of their mixtures. It is proved that, regarding the Met-enk penetration, there is a synergetic effect
in the mixed monolayers of Chol and SM. Most probably, this is due to the ability of cholesterol to
regulate the fluidity of lipid monolayers. Thus, we suggest that Chol facilitates the penetration of the
neuropeptide in SM monolayer films.
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