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IHoxkazamen B 4. Xabunumayuonen mpyo — monocpagust

82. AnBeonapeH cpphakTaHT — MeTabOIM3bM B HOpMa H matosorus. In vitro meromu 3a
OLIeHKA Ha (hYHKIMOHATHOTO MY CHCTOSIHUE, aBTOP: AJbena Mopaanosa, YHUBEPCHTETCKO
uznatenctso "Ce. Kit. Oxpuacku", 2021, ISBN: 978-954-07-5294-5

Aneeonapen cophakmanm — MemadoaU3IbM 6 HOPMA U NAMOTO2UA.
In vitro memoou 3a oyenka Ha YYHKUYUOHATIHOMO MY CbCHOAHUE

Pestome:

B wmoHorpagusta ca omnucaHu NOAPOOHO CBhCTaBa, CBOICTBaTa M MOJICKYJTHUTE
MEXaHU3MHU Ha B3aUMOJICHCTBHE HAa KOMIIOHEHTHUTE Ha AJIBEOJIAPHUS Chbp(aKTaHT B OemHst 1po0
B HOpMa U maronorus. Kaurarta e pa3aenena Ha JIBe 4acTH:

v CuHTE3, ChCTaB U CBOMCTBA HA AIBEOJAPHUS ChP(AKTAHT
v In Vitro MoJeTHM CHCTEMH 3a H3CIIE/IBAaHE HA KOMIIOHEHTHUTE Ha ajBEOJapHHUS
cbpakTaHr.

JIBeTe yacTu ca B3aUMHO CBBP3aHU U JIOTMYHO MPEMHUHABAaT €lHa B JIpyra, Kato B
mbpBaTa YacT Ca ONKMCAHU HApPYIICHHWATA B CTPYKTypara W CBOWCTBaTa Ha aJBEOJIAPHHS
cbpdakTaHT, BOJEUIM [0 BB3HUKBAaHE W pa3BUTHE HA Pa3NUYHH  OelnoApoOHU
3a00JsiBaHMs (HEOHATAJICH PECIUPATOPEH JUCTPEC CHHAPOM, PECTIUPATOPEH TUCTPEC CHHIPOM
IpU BB3PACTHU, pak Ha Oenus apoO, ajmBeolapHa MPOTEMHO3a W JAp.), a Cleld ToBa ca
MPEJICTaBEeH! MPUIIATAHUTE IO TO3H MOMEHT JIAOOpaTOPHHU METOJIU 32 TMAarHOCTUKA M aHAJIN3 Ha
KIMHUYHA TPOOM OT TMalueHTH (TpaxealHu, Ha3zo(apuHTEeaTHH M TacTpallHU aclupaTH,
aMHUOTUYHHU TE€YHOCTH, JaBaXHU MPOOH U Jp.) 32 OLEHKA HAa (PYHKIIMOHAIHOTO ChCTOSTHUE Ha
6enus 1po0.

3a ycraHOBsBaHE Ha OeyopoOHAaTa 3pSJIOCT MPU HOBOPOJEHU Jela WIM HU3CIIEeIBaHE
Ha (YHKIIMOHAIHOTO CHhCTOSIHME Ha Oeus Apo0 NpU BB3PACTHU CE MPOBEXKIAT MHOTOOpOWHHU
KIIMHAYHY U3CJICBAHMS, KOUTO BKIIIOYBAT KaKTO CHhBPEMEHHU BHCOKOMH()OPMATHBHH 00pa3HO
JMAarHOCTHUYHU TEXHHUKH, TaKa U OKa3aHU JJabopaTopHH TecToBe. [IporpechT B OMOXMMHUYHHUTE
u Onou3nyHUTE W3CICNABAaHUS B TOCIEIHUTE ECETUJIETUS Hajara pa3paboTBaHETO |
MPUJIOKCHUETO Ha HOBH IN VItro Metoau (B JONMBIHEHWE HA KIMHUYHUTE) 3a OICHKA Ha
(YHKIIMOHATTHOTO CHCTOSIHAE HA AJIBEOJIAPHUS CHP(AKTAHT TPHU Jela W BH3PACTHH, KOHUTO
MOTBBPXK/AAaBAT IIOCTaBeHATa JUarHo3a W JONPHHACAT 32 HABPEMEHHOTO U aJeKBaTHO
npujaraHe Ha )KHBOTOCTIACSBAIIA TEPATIHsL.
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Pasrnenanure B neraitnu B MOHOrpadusaTa ChbBPpEeMEHHU OMOXUMHUYHU U OMOPHU3UUHU
METOJU ca MPEICTAaBeHU C Pe3yJTaTH, MOIYYeHH OT ChOTBETHUTE aHAIN3U U Ca OHATJICACHU C
¢urypu u tabauuu. Onucanute 1a0OpPaTOPHH METOAM OOOTaTsIBAT M JOMBJIBAT KIMHUYHUTE
JIMAarHOCTUYHHU TOAXOJM, JaBallKM IIAHC 3a JXMBOT HAa XWIAAM TPEKIECBPEMEHHO POJICHU
HE/IOHOCEHH JIella, HOBOPOJCHM C JUXaTelHa HEAOCTaThbYHOCT M BB3PACTHU IALMEHTU C
pa3nuuHu OenoapoOHN JUChYHKIMHU, B pe3yiTaT Ha HEJOCTATHYHOCT WIM MHAKTUBAIMSA Ha
aJIBeoJIapHUs ChpQakTaHT B O6enust qpoo.

Alveolar surfactant - metabolism in norm and pathology. In vitro methods for
assessment of its functional status

Abstract:

The monograph describes in details the composition, properties, and molecular
mechanisms of interaction of the alveolar surfactant components in the lung in norm and
pathology. The book is divided into two parts:

v’ Synthesis, composition and properties of the alveolar surfactant
v In vitro model systems for study of the alveolar surfactant components.

The two parts are interconnected and logically follow one another, as the first part
describes the impairment in the structure and properties of the alveolar surfactant resulting in
the onset and development of various lung diseases (neonatal respiratory distress syndrome,
respiratory distress syndrome in adults, lung cancer, alveolar proteinosis, etc.), and the second
part presents the laboratory methods applied for diagnosis and analysis of clinical samples from
patients (tracheal, nasopharyngeal and gastric aspirates, amniotic fluids, lavage samples, etc.)
for assessment the functional status of the lungs.

Numerous clinical studies are conducted to establish pulmonary maturity in newborns
or to study the functional status of the lungs in adults, which include both modern highly
informative imaging techniques and proven diagnostic tests. Progress in biochemical and
biophysical research in recent decades requires the development and application of a variety of
informative in vitro methods (in addition to clinical methods) for assessment of the functional
status of alveolar surfactant in children and adults, which confirm the diagnosis and contribute
to the prompt and adequate application of life-saving exogenous surfactant therapy.

The modern biochemical and biophysical methods discussed in detail in the monograph
are presented with results obtained from the respective analyzes and are illustrated with figures
and tables. The laboratory methods described enrich and supplement clinical diagnostic
approaches, giving a chance for life to thousands of premature infants, infants with respiratory
failure and adult patients with various pulmonary dysfunctions as a result of insufficiency or
inactivation of alveolar surfactant in the lung.
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Hoxazamen I' 7. Hayunu nyoaukayuu 8 uzoanus, KOumo ca pegepupanu u

UHOEKCUPAHU 8 C8EMOBHOU3BECMHU OA3U OAHHU C HAYYHA UHDOPMAYUsL
(SCOPUS u WEB of SCIENCE) u36vn xabunumayuornHus mpyo

4 54. Georgi As. Georgiev, Christian Vassilieff, Albena Jordanova, Asya Tsanova, Zdravko\
Lalchev, Foam film study of albumin inhibited lung surfactant preparations: effect of
added hydrophilic polymers, Soft Matter, 2012, 8:12072-12079,
doi: 10.1039/C2SM25937K, ISSN (print): 2048-7681, ISSN (online): 1744-6848
IF=4.183 https://www.scijournal.org/impact-factor-of-soft-matter.shtml
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Foam film study of albumin inhibited lung surfactant preparations: effect of
added hydrophilic polymers

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.

H3cneosane na nennu puamu om unxuoupanu c ardymun 6e100poonu
cophakmanmnuu npenapamu: 61usHuUe HA 000ageHume Xuopopuinu
noaumepu

Pesrome:

B cinyyaute Ha OCTBp pecmHpaTropeH AucTpec cuHApoM mpu Bb3pacTHH (ARDS)
KOHIIGHTPAIMATa Ha aNOyMHH B ajBeolapHaTta TedHocT poctura 25-100 mg ml™. Tlopaau
BHCOKaTa CH CTETEH Ha ajcopOuus aJOyMHHBT ce€ pas3loyiara Ha Bh3/yIIHO-BOJHATA IPAHMIIA,
KOETO s MpaBU HEAOCThITHA 3a OenoapoOHus cbpdakrtant (LS). MHnaktuBupanero Ha LS moxe
na Oblie TIPeAOTBPAaTEeHO 4pe3 No0aBsiHe Ha XUIPOQWIHU TOJMMEPH, MTOpaJIn MOHKABaHE Ha
MPUBIUYANIOTO OCMOTHYHO HasraHe WM APYro TAXHO creruduuHo neiictBue. B mpoBeanu
eKCTICpUMEHTH Ca W3CIICABAaHN €(QEeKTHTEe Ha JBa W3IOJI3BaHU TBHPIOBCKH OeI0apoOHU
cepdakrantHu npenapata, LSP (Curosurf m Survanta) m yerupu XuapodwiHu moaumepa
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(PEG, nexcrpan, PVP u xmanyponoBa kucenuHa-HA) Ha MoHOCHOWHA U Oucnoiina (a3oBu
TPaHMIM BB3IyX/pa3TBop (MEHEH (GUIM) MPU OTCHCTBUE U HAIMYKE HA aJIOYMUH.

[Ipyu u3MepBaHe Ha CTOWHOCTUTE HAa MHUHHMAIHOTO TOBBPXHOCTHO HANpEKEHUE B
MOCJICZIOBATEIHN LUKIM HAa KOMIIPECUS-IEKOMIIPECHss Ha MOHOCJIOEBETE CE€ YCTaHOBSBAT
croitmoctn < 10 mN m™ 3a npenapara Survanta npu nammuue Ha PEG, PVP u HA, a 3a
Curosurf - mpu Hanuuue Ha aexcrpad, PVP u HA. Tosa xopenupa ¢ HabmoaeHusTa Ha Lu et
al., 2005. IIpoBeneHnTE EKCIIEPUMEHTH Upe3 MUKpouHTeppepomerpuunus mero Ha Scheludko
u Exerowa noTBypaaBaT OTHOCUTEIHATA CIIOCOOHOCT HA MOJUMEPUTE J]a IOTUCKAT epeKTa OT
MHXHOMpaHeTo Ha anOymuHa upe3 (opMUpaHE HA CTAOUIHM U XOMOTCHHM YepHU GuiaMu (c
nedemunaa <17 nm). CtabwiHnTe YepHU QHIIMH ca 00pa3yBaHu oT Survanta npu no6aBsiHe Ha
PEG, PVP u HA, nokaro crabwinute ¢uamu or Curosurf ca ¢popmupanu npu n06aBsHe Ha
nexcrpad, PVP u HA. TlonyuyeHute KMHETUYHU NaHHHM 3a W3THHSABAHE NMEHHUTE (UIMH OT
Curosurf ca wu3moN3BaHM 3a M3YMCIISABAHE HA CTOMHOCTUTE HA Pa3KIMHSIIOTO HAISTaHE.
WNuTtepecHa mpomsiHa B H3CIEIBAaHUTE (QUIMU - OT OTONBCKBaHE KbM IPUBIUYAHE, CE
HabmonaBa npu aebenmmuna ot okoio 100 nm, koeTo Moxe na ce OOSICHM ¢ M34YepHBaIloOTO
MPUBJIMYAHE, TMPEOJOJIABALI0 CTEPUYHOTO OTONBCKBAaHE. YCTaHOBEHAa € M CTOMHOCTTa Ha
M3YEepIBAIIOTO PUBIHYAHE.

Gs. Maya Bangyozova, Albena Jordanova, Asya Tsanova, Neli Jekova, Decho Chakarov,\i
Jordan Doumanov, Emilia Christova, Zdravko Lalachev, Biochemical and Biophysical
Investigation of Surfactant in Neonatal Gastric Aspirate at Birth, Acta Médica
Portuguesa, 2013, 26(1):33-38, PMID: 23697355

IF=0.308, https://www.scijournal.org/impact-factor-of-acta-medica-port.shtml
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Biochemical and Biophysical Investigation of Surfactant in
Neonatal Gastric Aspirate at Birth

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).

Obijectives: 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
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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.

Buoxumuunu u duogpuzuunu uscnedsanua Ha cophaxmanm ¢
2acmpainen acnupam om HOGOPOOEHU

Pesrome:

Buvgedenue: Bce omie HsAMa ONTHMAJCH IMOJIXOJA 3a YCTaHOBSIBAHE Ha ChP(aKTaHT-
NeUIUT TpU HEAOHOCEHH HOBOPOJCHH MpPHU PaXXAAHETO W PEHICHHETO 3a MpuiaraHe Ha
€K30T€HEH Chp(aKTAaHT CE OCHOBAaBAa TJABHO Ha M35BaTa HAa KIMHUYHH M PATUOIOTHYHH
MIpU3HAIM HA HEOHATaIHUS pecriuparoper auctpec cunapom (HPIC).

Ilenu: bsxa wscinenBaHu OMOXMMHUYHUTE U OMO(U3MYHUTE CBOMCTBA Ha TacTpajlHU
acniupatu (I'A) ot mpexnaeBpemenHo poaenu ¢ HPJIC u 31paBu goHOCEHHM Jela ¢ Lei Ja ce
YCTaHOBU JOCTBIIEH METO/I 3a OLICHKA Ha Chp(aKTaHTHATA 3PSJIOCT.

Mamepuanu u memoou: B npoyuBaHeTo ca BKJIIOUEeHU 47 HOBOPOJEHU, pPa3leicHU B
nBe rpymnu. IIepBara rpyma ce cbcronm OT 34 31paBu goHOceHu jaena (pojaenu ciex 37
recTalilioHHa ceaMmuia). Bropara rpyma BkiarouBa 13 HEIOHOCEHU HOBOPOJICHU (Ha Bb3pacT OT
26 nmo 32 recTallMOHHA CEIMHMIIA), pa3BUBAIM KiIMHWYHM npu3Hand Ha HPJIC, xouto ca
JIEKyBaHU Ype3 acCUCTHpaHa BEHTHJIAIMS W €K30Te€HEeH ChpgakTaHT. M3BbpineH € OnoXuMHUYeH
aHallM3 Ha KOHIICHTpAIUATa Ha IpOoTerHH U unuau B ['A, chOpaHu BeAHara mpu paxaaHeTo.
MacTHO-KUCEIUHHUAT cbhCcTaB B npobute ['A e ompeneneH upe3 razoBa Xxpomarorpadus c
MmaccesnektuBeH gerekrop (GS-MSD). CroitHocTHTe Ha MOBBPXHOCTHHUTE XapaKTEPUCTHUKH
(paBHOBECHO, MAaKCUMaJlHO U MHHHMMAJIHO NOBBPXHOCTHO HampexeHue) Ha mpooure I'A ca
M3MEpEeHU Ype3 METoJla Ha BUcsAIIaTa Kanka. [lonyuyeHuTe JaHHUTE MEX]y TeCTBAaHUTE IpYyNU
Jera ca CpaBHEHHM, KaTo € wu3non3BaH t-test ma Student wim ananu3 Ha Man-YuTHH.
CroliHOCTUTE Cce CYUUTAT 3a CTATUUYCTUYECKU JOCTOBEPHH, ako p € < 0,05.

Pezynmamu: Cpennara ¢dochonunuaHa KoHIEHTpanus B ['A Ha HETOHOCEHHTE
HOBOPOJICHU € IMO-HKMCKa, B CPaBHEHME C JOHOCeHUTE jera (chorBetHO 295,7 pug/ml u 374,5
pug/ml), a cpemHOTO ChABPKAHHE HA MPOTEHMHU CHIO € MO-HUCKO B ['A Ha HETOHOCEHHTE,
OTKOJIKOTO TIPH 3/IpaBUTE HOBOPOJeHH (CboTBeTHO 574.5 ng/ml u 641,5 ng/ml). Ilunamuuuute
MOBBPXHOCTHHU XaPaKTEPUCTUKHA Ha ['A TIOKa3BaT 3HAYMTENHO MO-BUCOKH CPEIHU CTOWHOCTH
HAa MHHUMAJTHOTO TIOBBPXHOCTHO HAMpEeKeHHe (Ymin) P HemoHOceHuTe aera - 20,5 m/Nm, B
cpaBHenue c¢ nmonocenure:. 12,3 mN/m (p <0,01). Hama pa3nuka MexIy CTOMHOCTUTE Ha
PaBHOBECHOTO TMOBBPXHOCTHO Hampexxenue (38 MN/M) m npu nBere H3cieaBaHU TPYIIH.
CpenHuTe CTOMHOCTH Ha MaKCHMAaJIHOTO IMOBBPXHOCTHO HampekeHue (Ymax) B ['A He ce
pas3nuyaBar 3HaYMTETHO Mexay rpynure (cborBeTHO 50,1 mMN/m u 48,5 mN/m).

3akntouenue: Hamurte pe3yiaTatu Moka3BaT MO-HUCKU (OCHOIUNUAHU U OENTHUHU
KOHIIEHTpauuu B ['A 0T HeTOHOCEHH HOBOPOJIEHH JIella, B CPAaBHEHUE ChC 3/paBUTE Jela Mpu
paxnane. J[MHaMHUYHUTE TOBBPXHOCTHH XapakTepUCTHKH Ha ['A TIOKa3BaT 3HAYUTEITHH
pasnuuus MeXJy JABETE TECTBAHHM IPYNH, KATO MUHUMAIHOTO MOBBPXHOCTHO HANpeKEHHE €
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Hall-BaXHUST IMapaMeTbp 3a OIEHKAa Ha 3pesiocTTa Ha cbpdakTtanta B Oenust apo0. Tosm
napaMeTbp MOXKE J1a Ce€ M3MO0JI3Ba B KIMHUYHATA MPAKTHKA 32 Obp3a OleHKa Ha chbpdakTaHTa
IIPU HEJIOHOCEHW HOBOPOJICHU C OTJIe]l MpUiIarane Ha eK30reHHa Chbp(aKTaHT Teparsl.

(6

2. 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, 2014, 46: 1159-1168, https://doi.org/10.1007/s00726-013-
1647-1  I1F=3.694, https://www.scijournal.org/impact-factor-of-amino-acids.shtml
Q1, https://www.scimagojr.com/journalsearch.php?q=16783&tip=sid&clean=0
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Interaction of methionine-enkephalins with raft-forming lipids:
monolayers and BAM experiments

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.

B3aumooeiicmeue na memuonun-enkepanunu ¢ iunuou, popmupauiu
aunuonu pagpmoese: monocaoinu u bAM excnepumenmu

Pesrome:

Enkedanmuuure (Tyr-Gly-Gly-Phe-Met/Leu) ca onuowgHM MENTHAM C JTOKa3aHO
AHTUHOLMIENTUBHO JEHCTBHE B OpraHusma. Te B3auMOJEHCTBAT C ONUOWJHU PELENTOpH,
MPUHAIEKAIM KbM CYIIEpPCEMEMCTBOTO Ha pelenTtopu, cBbp3anu ¢ G-mporeuH. M3BecTHO e,
4e Te3U PELENTOpHU ca Pa3MoJI0KEHU NPEIUMHO B MEMOpaHHH paToBE, CbCTABEHU TJIaBHO OT
cunromuenun (Cm), xonectepon (Xon) u docharuaunxonus. B Hactosmara pabota upes
MOHOCJIOWHATa TexHuKa Ha JIaHrMroup B KOMOWHAIMs C MeTO/la Ha BuiaxenMu 3a n3mepBaHe
Ha TIOBBPXHOCTHO HAJIATaHE, € W3CJIEABAHO B3aUMOACHCTBMETO HA CHUHTETHMYEH METHOHUH-
eHKe(aIMH W HETOB aMHJUpPaH aHAJIOT C |-MajiMUTOMI-2-0JIeomI-SN-Tauepo-3-pochoxonnH
(IMMODX), Cm u Xom, KaKTO U C TEXHUTE JBOHHM M TPOWHH cMecH. OT MONTyuYeHHTE U30TEPMHU
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HAJIATaHEe/TUIONI ca ONpPEeNICHH MOJYJIUTE HAa KOMIIPECHS Ha JIMIUIHUTE U JIMIUA-TCITUIHUTE
MOHOCJIOEBE.

Hammre pesyaratm moka3Bar, 4e J00aBSHETO Ha CHUHTETUYHU CEHKe(aIMHU KBbM
M3CJICIBAHUTE MOHOCJIOEBE BOAM [0 NpPOMSHA B IIOBBPXHOCTHHTE XapaKTEPUCTHKH Ha
JUIMHATHATE MOHOCJIOEBE, KOETO € MO-SICHO M3pa3eHo Npu eHkedanuHaMmuga. B pombiaHeHue, ¢
nomomra Ha bprocrep-briioBa Mukpockonust (BAM) e ompeaeneHa MOBBPXHOCTHATa
MOp(OJIOTHS HA JUMUIHUTE MOHOCIIOEBE NIPEIH U CIIe]] MHKEKTUPAHETO Ha JIBaTa eHKedaInHa.
BAM-u300pakeHusITa MOKAa3BaT yBEIMYaBaHE HA MMOBBPXHOCTHATA ITBTHOCT HA (hopMHUpaHUTE
CMECEHH JUMHII/CHKe(PaTuHOBU (PHIMH, OCOOCHO MpHU ABY- U TPUKOMIIOHEHTHHU JIUIHIHU
cMecH, Karo e(eKThT € MO-CWIHO Wu3pa3eH IpH eHkedanmuHamuaa. HaOmogenusTa
MOTBBPKAABAT B3aUMOCHCTBUATA MEXIY MENTUANTE U JIMIUANUTE, 00pa3yBalid MeMOpaHHU
padroBe, KOETO € MO-CHJIHO W3SBEHO NPU aMHIMPAHUS NENTHX U MpEeArojiara pazinyus B
HarbBaHeTO Ha [JBara cHkeanuHa. Hamero wu3cnenBaHe [qoKa3Ba NPUWIOKEHUETO Ha
JIMITUIHUTE MOHOCJIOEBE KaTO €JICTAaHTHU M yJOOHM MeMOpaHHH MOJENU IPU H3CIIeIBaHE Ha
JUMU-TIETITHIHU B3aUMOZCHCTBUS B OMOMEMOpaHH.

f 63. M. Bangyozova, E. Lontova, A. Tsanova, A. Jordanova, 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, 2014, 20(1):18-23,
https://www.agrojournal.org/20/01s-04.pdf
IF=0.218, https://www.scijournal.org/impact-factor-of-bulg-j-agric-sci.shtml

k Q3, https://www.scimagojr.com/journalsearch.php?q=19400157213&tip=sid&clean=0 Y,

In vitro analysis of broncho-alveolar lavage from a patient with
pulmonary alveolar proteinosis

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.
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In vitro ananusz na 6ponxo-anseonapen nasaric om nayuenm c
0enodpoodHna aneeonapna npomeuno3a

Pesiome:

benonpobnara anBeonapua nporennos3a (bAII) e xereporenHo 3abossiBaHe ¢ TeHETUYHA
WIA TpUIOOMTa ETHOJIOTHS, XapaKTepPU3Mpall0 C€ C MHTpaajBeoJlapHa aKyMyjaunus Ha
JUTNONPOTENHOB Marepual. KIMHUYHMUAT X04 Ha 3a00JIIBaHETO € MPOMEHJIUB, Bapupai] OT
CTIIOHTaHHA PEMUCHS JI0 AMXATeIHA HEJOCTaThuHOCT. LlenTa Ha HACTOAIOTO M3CiIEaBaHE € /A
ce CpaBHAT OMOXMMHUYHHUTE U OMOPHU3NYHUTE XAPAKTEPUCTUKU Ha OPOHXOATBEOJAPEH JaBax
(BAJT) ot manuent ¢ BAII mo Bpeme Ha msuiocter Oenoapoden naBax (LIBJI), ceOupan cien
BCsKa MPOMUBKA OT IMpolieypaTa. 3a Ta3u 1ell € IpOoBeAeH OMOXUMHUYEH U OMo(dU3UeH aHaIIN3
Ha KIMHUYHUTE TpoOu. M3Mepenu ca xoHueHTparuure Ha Gochonunumu (DJI) u nporennu B
npobute. 3a ompezaensiHe Ha OeNThbUHATA KOHILIEHTpalUMs B IpoOUTE OT OpOHXOANBEOJIapeH
JaBax € u3noyi3BaH Metona Ha Lowry (Mogudukanus Ha Peterson). Konnentpanusra na @JI e
ompezeneHa upe3 exkcTpakuus no meroaa Ha Blight u Dyer. IlocpencTtBom ThHKOCIOIHA
xpomarorpadus e ycraHoBeH (ocormunuaaus npoduia Ha UHANBHAYATHUTE (ochonmumuaam
KOMIIOHEHTU. B JombiHEHHEe, ¢ MOMOINTa Ha METO/Ja Ha OCEBO-CUCUMETPUYHHS aHAIU3 Ha
BHUCSIIIaTa KAaIKa, ca ONPE/IEICHN MOBbPXHOCTHUTE XapaKTePUCTHKH: PaBHOBECHA, MAKCHMAJIHA
U MUHUMaJHAa CTOMHOCTM Ha TOBBPXHOCTHOTO HampexeHue 1o Bpeme Ha 10 nukbia
KOMIIPECHSI-IEKOMITPECHS B IMHAMHUYHU YCIIOBHSL.

Hammrte pesynTatu mokasBaT IOCIIEIOBATETHO HaMalsBaHE HAa KOHIIGHTpAIMHUTE Ha
nporenHn W ¢docdonmunuan TpH TpuiIarane Ha mnponexyparta. JlormueH pesynrar e, ue
PaBHOBECHOTO MOBBPXHOCTHO HAMpPEXKEHHUE C€ YyBelWYaBa B pe3yiTaT Ha HaMaJeHOTO
ceoTHOmEeHUe Qochomumumu/mporennn. Cien mnpunarane Ha [IBJI  ¢usnomorngnoro
ChCTOSTHUE Ha MalueHTa ce moaodpu. Hacrosmoro usciensane e oT 3HaueHHE 32 €(heKTHBHOTO
npujaraHe Ha IMpoleaypaTta 3a IUIOCTeH OenoapoOeH jaBak Ha Oenmus Ipod B KIMHMYHATA
MPAKTHKA.

64. Yamakova, Y, Petkov, R, Tsanova, A, Bangyozova, M, licheva, S, llieva, V,
Jordanova, A, Lalchev, Z., Periopperative changes in pulmonary surfactant in patients
with lung carcinoma, Anaesthesiology and Intensive Care, 2014, 43 (4), 22-25
Q4, https://www.scimagojr.com/journalsearch.php?q=21438&tip=sid&clean=0

Periopperative changes in pulmonary surfactant
in patients with lung carcinoma

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)-


https://www.scimagojr.com/journalsearch.php?q=21438&tip=sid&clean=0

@fomem Ha Haytnume nyﬁuﬁaguu_@ézé?m %gazwfa

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.

Humpaonepamuenu npomenu ¢ aigeonapuusa copghaxmanm
npu nayuenmu c 0e100podeH KapuuHom

Pe3tome:

Ilen: ]Jla ce ycTaHOBM HACTBIBAT JIM NPOMEHH B OMOXMMHYHHTE M OHODU3NYHUTE
XapakTEepUCTUKU Ha anBeosiapHusa cbphaktanT (AC) B HeBeHTWIHMpaHus (orepupaH) M
BEHTWJIMPAHUs Osu1 Ipo0 1pu narueHTu ¢ HeapeoHokaerbueH kapuuHoMm (NSCLC).

Mamepuanu u memoou: B wuscnensanero ca BkmoueHn 36 marmuenta ¢ NSCLC
(recrBana rtpyma, TI') u xoutponna rpyma (KI') or 29 nammeHtra 0e3 3JI0KauecTBEHO
3abonsBane. OnepaTMBHATA MHTEPBCHIMS € W3BBPIICHA MMOJ OO0INa aHEeCTe3us C pasjeliHa
uHTyOanus. Ha manmentuTe B ABETE rpymu € HarpaBeH Oponxoanseosnapen jaBax (BAJI) ¢ 20
ml 0.9% NaCl: npu TI' — Ha onepupanus (HEBEHTHWIMpPaH) Os1 apo0 clien MHTyOanusATa U
Ipeay PEeBEHTWIAIMATA, a Ha BEHTWIMpaHHUs Ol qpod — cien WMHTyOamusTa u B Kpas Ha
anecre3usita. Ha manumentute B KI' ¢ HampaBen BAJI na BeHTMnmpanust Os1 apo0 ciien
uHTyOanusATa. IlpoBeeH € OMOXMMHUYEH aHalW3, Karo ca omnpenesneHd (HocHomUmuaHuTe U
OCATHhYHH KOHIICHTPALUH. BUOQHU3NUHUAT aHAIM3 BKIIOYBA OINPENCISIHE Ha CTOWHOCTUTE Ha
PAaBHOBECHOTO MOBBPXHOCTHO HAIPEKEHUE (Yeq) U CTOMHOCTU HA AUHAMHUYHUTE MOHOCIOWHU
XapaKTEPUCTHKH (MUHUMAIHO MOBBPXHOCTHO HAIMPEKECHHE, Ymin © MAKCUMAIHO TIOBBPXHOCTHO
HAINPEKCHUE, Ymax)-

Pesyamamu: Tlpu TT dochonunupanaTa KOHIEHTPALKS B aIBEOJapHHUS ChP(AKTAHT €
Mo-BHCOKa, B cpaBHeHUe ¢ ompeneneHure HuBa B KI' (crorBetHO 36.8 mg/ml u 24 mg/ml).
JleTekTHpaHU ca M TO-BUCOKH KOHIeHTpauuu Ha mnporeunn (mg/ml) B mpobute cien
orepaTUBHATAa HaMeca | MpH JBarta joba Ha Oenus apod: BeHTumpan (cboTBeTHO 0.47 1 0.34)
u HepeHTHIMpaH (0.54 u 0.47). OTyereHa € U HEraTUBHA TEHJCHIMS B CTOMHOCTHTE Ha Yeq IPH
pakoBo OonHMTE maimeHTH, B cpaBHeHue ¢ KI' (45.27 u 24 mN/m). He ca ycranoBeHu
CTaTHUCTHUYECKH 3HAYUMHU PA3JIUKU B CTOMHOCTHTE HA Yeq, Ymin U Ymax IPEAN U CIE]] AaHECTE3UATA,
Y TIPE/IN U CTIe]T XUTIOKCHSATA.

3aknwuenue: Tlpn nanuentute ¢ 6emoapoOeH KapLUWHOM HacThmBar nmpomeHu B AC.
XUNOKCHsATa W WHXAJAIIMOHHATA aHECTE3Wsl NPOMEHAT OWOXMMHYHHTE W OHO(U3NIHHUTE
xapaktepuctuku Ha AC.
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68. A. Tsanova, A. Jordanova, Z. Lalchev, Effects of Leucine-Enkephalins on Surface
Characteristics and Morphology of Model Membranes Composed of Raft-Forming
Lipids, Journal of Membrane Biology, 2016, 249 (3), 229-238,
https://doi.org/10.1007/s00232-015-9862-1
IF=1.928, https://www.scijournal.org/impact-factor-of-j-membrane-biol.shtml
Q2, https://www.scimagojr.com/journalsearch.php?9=18569&tip=sid&clean=0

Effects of Leucin-Enkephalins on Surface Characteristics and Morphology of
Model Membranes Composed of Raft-Forming Lipids

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.

Bnusanue na nesyun-enkepanunu 6bpxy nobpXHOCMHUNE XAPAKMEPUCUKU
u mopghonocuama Ha MooeTHUmMe MEMOPAHU, CbCIABEHU OM JTUNUOU

Gopmupawu pagpmose

Pestome:

[Ipe3 mocnemHuTe AECETHICTHs OMHOMIAHUTE mentuau karo enkedamunure (Tyr-Gly-
Gly-Phe-Met/Leu) ca 00ekT Ha OOCTONHM MPOYYBAHUS, MOPAJN TSIXHOTO AHTUHOIMIIEHTUBHO
neiicteue B opraHum3ma. Croopen Teopusara 3a MeMOpaHHAaTa KaTajau3a 3a Ja MNpUAOOUAT
noAxoJsuia KOH(pOpMalMs 3a CBbpP3BaHE C TEXHUTE PELENTOpH, OMUOUAHUTE MENTHAU
B3aMMOJICHCTBAT C JMIOHMAWTE OKOJO MeMOpaHHHMsS peuentop. B Ta3um Bpb3ka Lenra Ha
npeAcTaBeHaTa padboTa € Ja ce u3cieaBaT ePeKTUTe Ha CUHTETUYHUTE JICBIIMH-CHKePAIUH 1
JIeBIMH-eHKe(paIMHAMU]T BBPXY TIOBBPXHOCTHUTE XapaKTEPUCTUKU M Mopdoioruara Ha
JUMHATHA ~ MOHOCTOEBE, (OPMHpPAaHH OT YUCTH 1-TIAIMHTOMII-2-0JEOMI-SN-TIINIEPO-3-
dochoxonuH, CQUHIOMUETTUH U XOJIECTEPOI, KaKTO U OT TexHUTe cMecH. [lonOpanute munuau
ca 00MyYaliHU KOMIIOHEHTH Ha MeMOpaHHUTE padToBe, Thi KaTO pelentopure, cBbp3anu ¢ G-
MPOTEUHH, BKIIOUUTEITHO U ONUOUIHUTE PELIETITOPH, Ca PA3IOI0KEHH MTPETUMHO B MEMOpaHHH
padToBe. IlocpenctBom MoHOCHOWHUS MeToj Ha JlanrMrowp e mpocielneHa MpoMsHaTa B
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MOBBPXHOCTHOTO HaJsraHe Ha MOJCIHUTE MeMOpaHM TIpenud M cjiel J00aBsHe Ha
CHUHTCTUYHUTE CHKe(aIMHU M ca ONpelesieHH MOAYJIUTE Ha KOMIIpecuss Ha oOpa3yBaHHTE
JUMUTHATE W JIMOUJHO-TIENTHIHUTE MOHOCIOeBe. B nombiHeHue, upe3 bprocThp-briosa
MHKpPOCKONHS € Ha0JIt0jaBaHa MMOBbPXHOCTHATA MOP(OJIOTHS CaMO Ha JIMITUIHUTE MOHOCIIOEBE
U CIIe/l MH)KEKTUPAHETO Ha JiBaTa eHKedalnHa.

[loyuenure pe3ynTaTd MOKa3BaT, Y€ W JBaTa JIEBIUH-CHKE(ATMHA BIHUAAT BBPXY
MOBBPXHOCTHUTE XapaKTePUCTUKA Ha (OPMHUPAHHUTE JIMIUAHU MOHOCIOEBE M BOJAT JIO
yBeIMYaBaHE  HAa  IOBBPXHOCTHATa  IUTBTHOCT  HA  CMECEHUTE  MOBBPXHOCTHH
TUIUIM/eHKepaTuHOBY (PUIIMH TIPU peXaBo OMAKOBaHE Ha JUMUIHUTE MOJeKynu. To3u edekr
€ TO-CWJIHO M3pa3eH NpH eHKehalInHaMuaa, KOETO IpeIroyiara pasjiiieH MEXaHHW3bM Ha
B3aMMOJICHCTBHE HAa aMUAMpaHUs CHKepaluH ¢ JunuaHata (asza, B CpaBHEHHE C JICBLIMH-
eHKedanrHa.

ﬂSQ. S.A. Alexandrov, R.K. Todorov, A.G. Jordanova, Z.1. Lalchev, D.R. Exerowa, Foarm
films stabilized with lysophosphatidylglycerol in the presence of Na* and Ca”,
Bulgarian Chemical Communications, 2016, 48, Special Issue A, 18-22,
http://www.bcc.bas.bg/BCC_Volumes/VVolume_48 Special A 2016/BCC-48-2016-
SpecialA-18-22-SA.pdf, ISSN: 0324-1130, ISSBN: 0324-1130

IF=0.294,  https://academic-accelerator.com/Impact-Factor-1F/Bulgarian-Chemical-
Communications

K Q4, https://www.scimagojr.com/journalsearch.php?q=19700175454&tip=sid&clean=0

Foam films stabilized with lysophosphatidylglycerol in the presence of
Na* and Ca**

Abstract:

This work presents investigation of foam films stabilized with soluble phospholipid
palmitoyl lysophosphatidylglycerol (LPG). The films have been studied by measuring the
thickness/electrolyte concentration and disjoining pressure/thickness isotherms in the presence
of Na* and Ca” in the solution. At low NaCl we have obtained formation of thick silver-
colored films with equilibrium thickness. With the increase of the concentration of Na+ the
films became thinner and at 0.5 mol dm™ their equilibrium thickness was ~9 nm (common
black films). Foam films in the presence of Ca*" followed the same dependence, but at
concentration of electrolyte 5x10-2 mol dm™ and higher, Newton black films were formed. The
formation of equilibrium Newton black films happened with “jump” from silver films during
the thinning process. The isotherms of disjoining pressure for both electrolytes had shown
lightly decrease for the thickness of the films, without any transitions.

Ilennu punmu, cmadbunuzupanu c ruzogochamuounziuyepon 6
+ 2+
npucvcmeuemo na Na u Ca

Pesrome:

B npencraBenata pabora ca u3cieBaHu NeHHU (UIMHU, CTAOMIM3UPAHU C Pa3TBOPUMHUS
dochomunua nanmutomuzodocharumraunepon (LPG). dunmure ca uscienBaHu upes
M3MEpBaHe Ha 3aBUCHMOCTTA MEXKAY Je0enHaTa Ha riiMa ¥ KOHIICHTPAIKATA Ha eIeKTPOJIHT,
KAKTO W PasKIMHSIATE M30TEPMH HajsraHe/neGennHa B mpucherBuero Ha Na® u Ca®* B
pa3tBopa. Ilpu Hucku konuentpauuum Ha NaCl ce oOpasyBar aebenn cpeObpHU QHIMU C
paBHOBecHa iebenuna. C yBenuyaBaHe Ha KOHIEHTpanuaTa Ha Na' GuIMUTe U3THHABAT U IIPU
0.5 mol dm™ Tsxuara paBHOBecHa mebenuna ¢ ~ 9 nm (0GHKHOBeHH YepHH Grmu). [TeHHITe
duimn B mpuckerue Ha Ca’' creBaT chlmata 3aBHCHMOCT, HO TP KOHICHTpAIWS Ha
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€JICKTPOJIUT IO-BUCOKA WJIM paBHA Ha 5 X 10 mol dm™ ce obpazyBatr HioToHOBH YepHH
¢bunmu. dopmupanetro Ha HOTOHOBUM paBHOBECHM 4YepHH (MIMH CE€ OCBIIECTBSIBA C PI3bK
,CKOK®“ OT cpeObpeH (uiM 1O BpeMe Ha HM3ThHABaHETO. M30TepMHUTE Ha Pa3KIMHALIIOTO
HaJIsITaHe 3a J[BaTa eJIeKTPOJIMTa MOKa3BaT HaMassiBaHe Ha jaebenuHara Ha ¢unmure, 0e3 ga ce
Ha0II0/1aBaT PEXOIHU ChCTOSHUS.

ﬁo. Maya Bangyozova, Albena Jordanova, Asya Tsanova, Vishnya Stoyanova, Elenﬁ
Tasheva, Krasimira lvanova, Roumen Todorov, Emilia Hristova, Zdravko 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, 2017, 519:187-191,
https://doi.org/10.1016/j.colsurfa.2016.05.062, ISSN: 0927-7757,
IF=3.011, https://www.scijournal.org/impact-factor-of-colloid-surface-a.shtml

\\ Q2, https://www.scimagojr.com/journalsearch.php?q=26589&tip=sid&clean=0 j

Application of Axisymmetric Drop Shape Analysis and Brewster Angle
Microscopy for Assessment of Clinical Samples from
Prematurely Born Infants with NRDS

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.

Ilpunoscenue na ocesocumempuuen anaau3 Ha hopmama Ha eUCAULA KANKA U
Bprocmuvp-venoea mukpockonus 3a oyeHKa Ha KTUHUYHU RPOOU Om
npexcoespemenno pooenu oeya ¢ HP/[C

Pe3rome:

OceBocuMeTpHUHUAT aHaN3 Ha (popmaTa Ha kanka (ADSA) e cbBpeMeHHA TEXHUKA 3a

U3MEpBaHE Ha IOBBPXHOCTHOTO HANpEeKEHHWEe Ha BHCSIA Kamka, u3uckBama camo 50

MHUKpPOJIMTpPa OT TecTBaHaTa KIMHMYHa TnpobGa. B nombnnenume, bprocThp-briosara
Mukpockonus (BAM) e HaoxkeH B mpakTHKaTa ynoOeH MeTOJ 3a BHU3yalHu3alus Ha yITpa
THHKH TOBBPXHOCTHH (HIMH Ha BB3AYIIHO-BOJHA (ha3oBa rpaHuia, Hamp. JlaHrMiooupoBu
MOHOCJIOeBe. B m3cnenBaHeTo ca aHalIM3MpaHW INOBBPXHOCTHHUTE CBOICTBA HA TIacTpalHU
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acriupatu (I'A), monydeHH OT MPEXKICBPEMEHHO POJICHH Jella C HEOHATAJICH pPEeCIUpaTOPEH
auctpec cunapom (HPJIC) u 3apaBu noHOCEHH Jena, ¢ Lel ThPCeHE Ha JOCTBIICH METOA 3a
OLIEHKa Ha Chp(haKTaHTHATA 3PSIIOCT HA HOBOPOACHUTE CIIE] paXkIaHe.

[lpn m3MepBaHeTO HAa AWHAMUYHHATE HOBBPXHOCTHHM XapakTepuCTUKM Ha ['A dype3
ADSA ca ycTaHOBEHM 3HAUUTEIHO TIO-BHCOKM CpPEIHM CTOMHOCTH HAa MHHHUMAIHOTO
MOBBPXHOCTHO HAIIPEKEHUE IIPU HEAOHOCCHUTE JIE1a, B CPABHEHHUE C JIOHOCEHUTE HOBOPOICHH.
To3u mapameTbp ce OKa3Ba Hal-HAACKIHUAT 3a OIEHKa Ha OenoapoOHara 3psuiocT. B
JIONBIHEHHE, XWUCTEPE3HCHUTE KPUBH HA  IOBBPXHOCTHOTO  HAMpPEXKEHHE  CHPSIMO
MOBBbPXHOCTHATA IJION] Ha KallKkara, IMOKa3BaT IMO-CTAOWMIHO MOBBPXHOCTHO MOBEICHHE HA
anmBeoNapHUs Chp(hAKTaHT TNpH 3ApaBU Jena, B cpaBHeHue ¢ Hoopoxenute ¢ HPJIC.
Mopdonorusta Ha MOHOCIOEBETE, ChCTaBeHU OT ['A, ChIIO MOKa3Ba 3HAYUTEITHH PA3ITUKU
MEXKIy MPOOUTE OT ABETE U3CIIEBAHU TPYIHU AeLa.

B 3axirouenune MoxxeM na 0000muM, e KomOnHaIusgTa ot nsata Mmeroga ADSA u BAM
MOXe Jga ObJe H3MOo3BaHAa B KIMHWYHATA IPaKTHKa 3a Obp3a M aJeKBaTHA OLEHKa Ha
aiBeONIApHUS ChpP(PAKTAaHT TPU HEJOHOCEHW HOBOPOJEHH C OIJIe[ IMpHiara€e IpH
HEOOXOJMMOCT Ha €K30TCHEH Chbp(paKTAHT.

73. Maya Bangyozova, Albena Jordanova, Asya Tsanova, Vishnya Stoyanova, Emilia
Stoimenova, Yordanka Yamakova, Rosen Petkov, Krasimira lvanova, Emilia Christova,
Zdravko Lalchev, Alteration of surface tension parameters in clinical samples in norm
and pathology, Ann. Uni. Sofia, Faculty of Medicine, 2017, 2:150-161, ISSN (print):
2367-7376

Alteration of surface tension parameters in clinical samples
In norm and pathology

Abstract:

The insufficiency of alveolar surfactant (AS) that covers the lung alveoli at the air-
liquid interface, as well as deviation from its optimal biochemical composition, lead to
respiratory dysfunction. Currently the clinical therapy includes the application of different
native or synthetic exogenous surfactant preparations, which substitute human AS. Analyses of
the composition and the properties of the alveolar surfactant are crucial for the assessment of
lung maturity and function and may prove the need of surfactant therapy application.

The aim of the present study was to estimate the surface properties of lung surfactant by
analyses of different clinical samples in norm and pathology: gastric aspirates from prematurely
born with neonatal respiratory distress syndrome and full term infants, tracheal aspirates from
patients with nonsmall cells lung cancer, and broncho-alveolar lavage from a patient with
pulmonary alveolar proteinosis. By axisymmetric drop shape analysis on a pending drop
surface parameters, equilibrium, maximal, and minimal surface tension (y, mN/m), during 10
cycles of compression-decompression were determined.

The results obtained showed that AS surface behavior was altered in the different
pathologies leading to signifi cant deviations in the surface tension characteristics, especially
the minimal surface tension values.

H3menenue na ROGBPXHOCMHUmME XapaxKkmepucmuku 6 KJiItHU4YHu np06u 6
HOpMma U namaoJiocus

Pe3zrome:
Henocturer Ha anBeosnapeH cbpdakrant (AC), kolTo (opMupa MOBBPXHOCTHO-
aKTHBEH (UM Ha BB3IYIIHO-BOAHATa ()a30Ba rpaHUIIA B aJIBEOJUTE, KAKTO U OTKIOHEHHS OT
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ONTUMATHHS My OHMOXMMHYEH CHhCTaB, BOAU A0 pecrnupaTopHa auchyHkuus. CbBpeMeHHATa
KIMHUYHA Tepanmus BKJIIOYBA MPHJIAraHeTO HA pPAa3IUYHU €CTECTBEHH WM CHUHTETUYHU
€K30TeHHH Chp(aKTAaHTHH IMpernapaTH, ChAbPXKALIM MOBBPXHOCTHO-aKTUBHU KOMIIOHEHTH,
KOUTO C€ SBSABAaT 3aMECTUTE] Ha eCTECTBEHHUS ainBeosapeH cbpdakranT. bbp30oTO
JUArHOCTULIMPAaHE HAa OTKJIOHEHUATA B OMOXMMHUYHUTE U OMOPHU3UYHM TMapaMeTpu ca OT
KM3HEHO 3HAYEHUE 3a OlEHKaTa Ha OemogpoOHaTa 3psiiocT M (QyHKIMS, KakTo U 3a
HAaBPEMEHHO IIpUJIaraHe Ha €K30T€HHA ChP(aKTaHT Teparnusl.

Ilenta Ha HACTOAIIOTO U3CIIEABAHE € J]a CE aHAIM3UPAT NOBBPXHOCTHUTE CBOWCTBA Ha
pa3IMYHU KIMHUYHU TPOOH B HOPMA U MATOJIOTUS: CTOMAIIHH aCIIUPaTH OT MPEXIEBPEMEHHO
pPOJICHM C HEOHATaJleH pPEeCHUpPAaTOpPEeH IUCTPEC CHUHAPOM M 3JpaBH, JOHOCEHH Oebera,
TpaxeajqHH aclupaTd OT MalKUEHTH C HeIpeOHOKIEeThYeH O0enoapoOeH KapLUHUHOM U OpOHXO-
aJIBEOJIApEH JaBaXXk OT MAalMEHT ¢ OenoapoOHa anBeonapHa IpoTenHo3a. Ypes oceso-
CUMETPUYEH aHallu3 Ha BHCSIATa Kalka ca ONpeAesieHd MOBbPXHOCTHUTE MapaMeTpu Ha
U3CIEABAaHUTE KIMHUYHU IMPOOU: PaBHOBECHO, MAKCUMAJIHO M MUHUMAIHO IOBBPXHOCTHO
Hanpexxenne (y, MN/mM), npu ycioBHs Ha KOMIIPECHUSA-ICKOMITPECHS, HAro100sSBaIH
IIPOLIECUTE B AJIBEOJIUTE.

[TomyuenuTe pe3yiTaTd MOKa3BaT, Y€ MOBBPXHOCTHOTO IMOBEIACHHE HA H3CIIECIBAHUTE
KJIMHUYHU TpoOU Cce MPOMEHSI B pa3jIMyHa CTENEH MPU Pa3IUYHUTE M1aTOJIOTUH, KOETO BOJIU J10
3HAYUTEIIHA OTKJIOHEHUS B TECTBAHUTE MapaMeTpu, KaTo B HAW-royiiMa CTENEH Ce H3MEHST
CTOMHOCTUTE HAa MUHUMAJIHOTO TIOBbPXHOCTHO HaPEXEHHE.

78. Asya Tsanova, Albena Jordanova, Vishnya Stoyanova, Elena Tasheva-Terzieva,
Krasimira lvanova, Zdravko Lalchev, Rapid biophysical analyses of gastric aspirates
from risk newborns for lung maturity assessment after corticosteroid therapy, Heliyon,
2019, 5(11), e03072, https://doi.org/10.1016/j.heliyon.2019.e03072
Q1, https://www.scimagojr.com/journalsearch.php?9=21100411756&tip=sid&clean=0

Rapid biophysical analyses of gastric aspirates from risk newborns for lung
maturity assessment after corticosteroid therapy

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 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.
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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.

buvp3u ououszuunu ananuzu na 2acmpianu acnupamu om pucKkosu
HOB0OpOOeHU Oeua 3a OUeHKa Ha De100podHama 3panocm cieo
KOpMuKocmepouoHa mepanus

Pe3tome:

Bwveeoenue: Eqna 0T OCHOBHUTE IPUYMHU 34 II0-BUCOKaTa CMBPTHOCT CPEJ PUCKOBUTE
HOBOPOAEHU Jela (BKIIOYUTEIHO HEJOHOCEHH) € HEOHATaJHUS PECIUPATOPEH JUCTPeC
cuaapom (HPJIC), xoifto ce pa3BuBa B pe3yinTaT Ha IbpPBHYEH ACPUIUT WIM BTOPUYHO
MHaKTHBHpaHe Ha anBeosapHus cbpdakTant (AC). ETo 3amo Obp3ara ¥ paHHa AMarHOCTUKA Ha
6enoapoOHaTa 3psIOCT MPU PUCKOBUTE HOBOPOACHHU € OT PELIABAII0 3HAYCHUE 3a IMpHIIaraHe
HaBPEMEHHA Tepamusl.

Mamepuanu u memoou: Tactpanaure acrupatu (IA) ca ceOpanmm ot 77 nena,
paszfeneHyd B TpU IpyIH: KOHTpOJHA rpyna oT 38 37paBu JAOHOCEHM jeua; 16 HeloHOCeHU
HoBopoaenn ¢ HPJC u 23 mpexaeBpeMEHHO pOJACHH Jema ciex IN VItro omioxmaHe u
koptukocrepousHa tepamnus (KCT). CroiiHocTuTe Ha NOBBPXHOCTHHUTE IapaMeTpu:
PABHOBECHO (Yeq), MAKCUMAIHO (Ymax) 1 MUHUMAIIHO (Ymin) HOBBPXHOCTHO HAIPEKEHHUE, KAKTO
u ¢opmaTa Ha XHUCTEpE3UCHUTE KpHBM Ha MoHocioeBere oT ['A, ca u3MepeHH upe3
ocecuMeTpuueH aHanu3 Ha ¢opmara Ha Bucama kanka (ADSA). B ngombinenwue,
MopdosorusaTa Ha GopMHUpaHUTE MOBBPXHOCTHU ¢uiMu oT A e uzcneaBana upe3 bprocTbp-
priioBa Mukpockonus (bAM).

Pesynmamu: TlonyueHure pe3yiaTaTd NOKa3BaT, Ye CTOMHOCTUTE Ha Ymin €4 3HAUUTEIIHO
IIO-HUCKU IIPU JJOHOCEHUTE JIella, B CPABHEHHUE C PUCKOBUTE HOBOPOJEHHU, U TO3U IOKA3aTell €
HaJIeXKJIeH MapKep 3a omnpezessiHe Ha OenoapoOHaTa 3psuiocT. Te3u pe3ynratu ca NOTBbpAECHU
M OT aHaimm3a Ha (Qopmara Ha xucrtepesucHure kpuBn Ha ¢uimute or ['A. BAM
nzobpaxkeHusita Ha MoHocinoesere oT ['A or HPJC-rpymata mnoka3BaT HapylieHa
MOBBPXHOCTHA MOp(oIorusi, mopaau HEIOCTaThYHOCT Ha ChpPPAKTAaHT, B CpPaBHEHHE C
KOHTponiHaTta rpyna. KopTukoctepouaHara Tepanust NOJ00psBa KakTO IOBBPXHOCTHUTE
xapaktepucTuku Ha ['A, Taka u Mop¢osiorusita Ha MOHOCIIOEBETE.

3aknwuenua: Anamuzure Ha ['A ype3 ADSA u BAM ca Obp3u M MHPOPMATUBHU
MOJXOIM 32 OlIeHKa Ha OemoxpoOHaTa 3psuiocT. B JombiHeHue, mpuiioXkeHaTa
KOPTUKOCTEPOUIHA Teparus 1mo1o0psiBa BCHUKU NMOBbPXHOCTHU napaMeTpu Ha ['A, B pe3ynrar
Ha akTuBUpaHe OuocuHTe3ara Ha AC.

/79. Asya Tsanova, Vishnya Stoyanova, Albena Jordanova, Ivo Grabchev, Study of t@
mechanism of the antimicrobial activity of novel water soluble ammonium quaternary
benzanthrone on model membranes, J Membrane Biol, 2020, 253:247-256, doi:
10.1007/500232-020-00121-6, ISSN (print): 0022-2631, ISSN (online): 1432-1424
IF=1.830, https://www.scijournal.org/impact-factor-of-j-membrane-biol.shtml

& Q2, https://www.scimagojr.com/journalsearch.php?q=18569&tip=sid&clean=0 ]

Study of the mechanism of the antimicrobial activity of novel water soluble
ammonium quaternary benzanthrone on model membranes
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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-oleoylphosphatidylcholine,
dipalmitoylphosphatidylglycerol, 1-palmitoyl-2-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.

H3cneosane na mexanuzma Ha AHMUMUKPOOHAMA AKMUBHOCH HA HO8
8000PA3MEOPUM UEeMELPMUYUEH AMOHUEE OEH3AHMPOH 8BPXY MOOECTHU
Memopanu

Pesrome:

HapacTBamara pe3uCTEHTHOCT Ha MATOTEHHTE KbM ToOJisiMa 4YacT OT OOWYaiHWTE
aHTUMUKPOOHM CpeJCTBa Hajara pa3pabOTBaHETO Ha HOBM BeLIECTBA C MO-€(EeKTUBHU
aHTUMHKPOOHM cBOMCTBa. B HacTosaTa paboTa € u3cieBaH MEXaHU3MbT Ha aHTUMHUKPOOHA
aKTUBHOCT Ha HOB BOJIOPAa3TBOPHM YETBBbPTHUEH aMOHUEB OeH3aHTPOH (Cwvedunenue B) BbpXY
MOJISIHM ~ MEMOpaHW, CBABPKAMK  JAUNAIMATOWIPOCHATHIMIKONINH, | -TaIMUTOMI-2-
oneomnpochaTuINIKOINH, TUMaIMUTONI(oCchHaTHAUATIULEPOT, 1 -nmanMuTonn-2-
oneomndocharTuauarauiepon u aunanmurousipocharuauneranonamut (AIDE). Tlonopanute
JUMUIM ce SBABAaT OOMYailHM KOMIOHEHTH Ha OakrepuanHata memOpana. [Ipomenure B
MOBBPXHOCTHOTO HAJSITAaHE Ha MOJETHUTE MEMOpaHW, Tpead | Cclied J00aBSHETO Ha
Cvedunenue B, ca u3cieqBaHU Ype3 MOHOCJIONHMA MeToj Ha JIaHrMIop, KaTo ca onpeeneHH
MOIyJIUTe Ha Kommpecus. B pombinHenwe, upe3 BprocTbp-briioBa MHUKPOCKONHS €
HaOII0aBaHa MOBBPXHOCTHaTa MOP(OJIOTUS Ha JIMIUIHUTE MOHOCIOEBE - NpeAu M cien
uHXeKTupane Ha Cveounenue B.

[Tony4yenute pe3ynratu nokasart, ye Cvredunenue B IpOHUKBA BbB BCUUKU U3CIIEBAaHU
MoHOcioeBe. Haii-3a0enexxuMu eQeKTu ce YCTAaHOBSIBaT IpPU OTPULIATENHO 3apeleHUTE
docharuaunrmuueponn u JAIIDE, koero BoaM A0 3aKiIIOUEHHETO, Y€ OT 3HAYCHHE ca
EIIEKTPOCTATUYHNUTE B3aWMOJICHCTBHS MEXIY TECTBAHOTO ChEJAMHEHHE W JIMIUIHWUTE TIIABH,
KaTo € Bb3MOXKHO 00pa3yBaHe Ha BOJOPOJHH BPB3KU MEX/y aMUHOIpyIaTa Ha €TaHOJIaMUHA U
KEeTO-TpYyIuTe B CTpyKTypaTta Ha Cwedunenue B. B nombiaHeHHe, MPOHMKBAIIATa CIIOCOOHOCT
Ha OEH30XMHOHAa C BCHYKM TecTBaHM (pocdonunuau, € crabuiaHa JOpH NpH MO-BUCOKU
CTOHHOCTH Ha TMOBBPXHOCTHOTO HAJISITaHE, T.C. MPH IMO-Ae0eT MOBBPXHOCTHH MOHOCIIOCBE B
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pe3ynraTt Ha XuapohoOHU B3aUMOACHCTBHS, KOSTO NOMPUHACS 32 aHTUMUKPOOHATA aKTHBHOCT
Ha Cveounenue B.

/80. A, Jordanova, H. Petkova, V. Stoyanova, A. Tsanova, E. Stoimenova, R. Todorov, E. \
Hristova, Z. Lalchev, Adsorption mono- and bilayers from gastric aspirates of

newborns, Comptes rendus de I’Academie bulgare des Sciences, 2020, 73(9):1306-
1313, doi:10.7546/CRABS.2020.09.16, ISSN (print): 1310-1331

IF=0.410, https://www.scijournal.org/impact-factor-of-cr-acad-bulg-sci.shtml

\_ Q2 https://www.scimagojr.com/journalsearch.php?q=31728&tip=sid&clean=0 j

Adsorption mono- and bilayers from gastric aspirates of newborns

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.

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.

Aocopouuonnu MoHo- u ducioese om 2acmpaiiHu ACRUPAMU HA
HOBOpOOeHu Oeua

Pestome:

Heonarannust pecnuparopen auctpec cunapom (HPIC) 3acsra oxomo 10% ot
HOBOPOJICHUTE U € BOJIEIla MPUYMHA 32 BUCOKATa CMBPTOCT MPH HPEXKIEBPEMEHHO POJICHUTE
nena. HPJIC ce pa3BuBa B pe3ynraTr Ha IbpBUYEH JPUIUT U/WIK BTOPUUHO MHAKTUBUPAHE HA
anseonapuus cbpdaktant (AC). AC npeacraBisBa cl0oKHA TUTONPOTEUHOBA CMEC, KOSTO € OT
CHILIECTBEHO 3HAYEHUE 3a IOHW)KaBaHE Ha IOBBPXHOCTHOTO HAIPEKEHUE B aJBEOJIUTE.
HenoHocennrte paema, poieHu ¢ He3penu Oenu IpoOoBe W HEAOCTaThuyHO KonuuecTBo AC,
paseuBatr HPJIC cnen paxmanero. ETo 3amo cBoeBpeMeHHaTa AMarHOCTHKAa Ha OenoapoOHaTa
3pSIIOCT € OT pellaBallo 3Ha4YeHHEe 32 HaBpeMEHHATa KIIMHUYHA TeParusl.

Hocera 6emoapoOHaTa 3psUIOCT HA HOBOPOJCHUTE € OMpeesiHa ype3 OMOXUMUYHU H
OMo(U3MYHN aHATH3U HA OKOJIOTUIOJAHH T€YHOCTH OT MAaWKHUTE WM HA TPAXEaTHH acUpaTH OT
HOBoposieHuTe. ChOMpaHeTo Ha Te3W KIMHUYHU NpOoOHM ce OCBIIECTBSIBA 4pe3 HWHBA3UBHU,
TpaBMHUpalm ¥ OoJe3HeHW mporenypyd. PaHHaTa [AMAarHOCTUKA HAa PECHUPATOPHUTE
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IMC)YHKIIMM TpU  PUCKOBM HOBOPOJAEHM JIella M3HMCKBA CBh3JAaBAaHETO Ha  HOBHU
BHCOKOCTIEIM(UIHH, ObP3U ¥ HHOOPMATUBHHA METOIH.

Ilenta Ha HACTOSIIETO M3CIIEJBAHE € Ja CE OLEHM 3pAJIOCTTa Ha aJBEOJIAPHUS
cbp(aKTaHT MpU PUCKOBU HOBOPOJEHHU JI€lla, ype3 MpHJlaraHe METOAUTE Ha THHKUS TEYeH
¢bunmu u bproctep-bpriaoa mukpockomnus (BAM). UscnenaBanu ca racrpannu acrimpatu (I'A)
ot: (1) mpexxaeBpeMeHHO POICHH Jela ¢ MbpBUYEH chpdakTanT-nedunut B pesyarat Ha HPJIC
(1a BB3pact 26-32 recralluoHHa ceIMHULA); (2) KOHTPOJIHA Ipyla OT 3APaBH JOHOCEHHU JIELa; U
(3) puckoBH HOBOPOAEHH Ciiei IN VItro mporeaypa U NpUIokKeHa KOPTUKOCTEPOUIHA Teparus
(KCT) na maiikure.

Hammre npeaBapuTenHu pe3ynTaTd IOKas3BaT, y€ BEPOATHOCTTAa 3a oOpa3yBaHe Ha
YepeH MeHeH (MM, KakTo M Mopdoioruira Ha MoHocioeBere oT ['A, HaGmomaBaHa upes
BAM, ce paznuyaBaT MEXIy TECTBAaHHUTE Ipynu: HpexiaeBpeMeHHo pojaeHu aena ¢ HPJC,
puckoBu HoBopoaeHu cien KCT u 31paBu joHOCEHH Aena.

€

1.Vishnya Stoyanova, Asya Tsanova, Albena Jordanova, Neli Jekova, Detelina\
Stoichkova, Krasimira Ivanova, Emilia Hristova, Detection of specific surfactant
proteins in gastric aspirates from prematurely born children after corticosteroid therapy,
Journal of IMAB - Annual Proceeding, 2020, 26(4):3458-3462,
doi: 10.5272/jimab.2020264.3458, ISSN (online): 1312-773X

\_ Q3: https://www.scimagojr.com/journalsearch.php?9=21100853012&tip=sid&clean=0 j

Detection of specific surfactant proteins in gastric aspirates from prematurely
born children after corticosteroid therapy

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 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.
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Jlemexyus na cneyuguunu copghakmanmuu npomeunu 6 2AcMpaitu
acnupamu om npeHcoespPeMeHHo POOeHU 0ela cj1ed KOpmuKoCcmepouona
mepanus

Pestome:

IJen: Komnonentute Ha anBeojapHus cbp@akTaHT (AC), BKIIOUUTENHO creuu(UIHUTE
cbpdakrantau nporennu (SPs) SP-A, SP-B, SP-C u SP-D, ocurypsiBaT cTaOMIHOCT 1O Bpeme
Ha JUHAMUYHMA Tpolec Ha BauLIBaHe/m3auiuBaHe. Ilpu HenoHOCeHM nema morar jaa ce
HAOII0AAaBaT PaA3IMYHU PECIUPATOPHU IATOJNOTHH, IMOPAaAM HEIOCTUT HAa KOMIIOHEHTH Ha
cbpdakTtanTa, Hanp. HeonartaseH pecnuparopeH aucrtpec cunapoM. Ilpuiaranero Ha
KOPTUKOCTEPOUJN IpU OpPEMEHHM KEHM, 3acTpallleHd OT NPEKIEBPEMEHHO paXJIaHE, €
yIBBpJ/IEHa Mpoleaypa B KIMHUYHATA IPAKTUKA. B HacTosIeTo u3cieABaHe ca aHAIU3UPAHU
ractpanau acnupatu (I'A), kaTo ajTepHATHBHM NOpPOOM HA TpaxeaJHUTE AaclupaTd |
OKOJIOIUIOJIHUTE TEYHOCTH, 3a ompenensHe Ha 3psioctra Ha AC. Bseru ca mpobu ot
HEJJOHOCEHM Jena ciea aHTeHaTanHa KopTtukoctepougHa tepanus (KCT) na wmaiikure.
Knuauunute nmpobu ca aHalM3MpaHU 33 YCTaHOBSIBAHE Ha MPUCHCHTBUETO Ha crenupuyHHUTe
cbp(haKTaHTHU TIPOTCHHH.

Mamepuanu u memoou: KnuHuyHuTe mpoOM racTpajlHd aclupartu ca chbOpaHM Ipes3
I'BPBUTE MHUHYTH CJ€J pa)/JaHETO C IOMOLITa Ha Ha3oracTpajiHa coHja. buoxumuuHute
aHAJIM3U BKJIIOYBAT MOJMAKPUIAMUIHA rell-eeKTpodope3a B IPUCHCTBUE HA HATPUEB JIOJCIIUI
cyndar (SDS-PAGE) u Western blot ananus 3a nerexkuus na SP-A, SP-B u SP-C.

Pesynmamu: TlomyyeHurte pe3ynTaTH NOKa3BaT €KCIpecHs Ha pa3iiMyHU H30(opMu Ha
oTaenHuTe crienupudHu chbpdakranTHH potenHu (SP) BbB Benuku mpodu ['A, B 3aBUCHMOCT
OT eTalla Ha Ch3PsIBaHE Ha alBEOJIApHUS ChbP(AKTAHT.

3axknwuenusn: Ilonyuenure pesyntatu nokaspar, ye KCT uma BaxkHa B OMocuHTE3aTa U
3peeHero Ha komnoHeHTuTe Ha AC. B nombanenue, 'A ca moaxonsiia KIMHUYHA Mpoba 3a
OLIEHKA Ha 3pEJIOCTTa HA AJIBEOJIAPHUS Chbp(aKTaHT IPU HOBOPOICHHU JIela.
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