@ StrikePlagiarismcom ﬂ

@ MetagaHHu

() DOKYMEHT

3arnasve

[AnnnomHa pa6ota AlMorocsaH_6ak_M®.pdf

AsTop (1) KoopauHatop VaeHTudmnKauMoHeH HOMep Ha AOKYMEHT
Julia Poghosyan Julia Poghosyan 334601099

¥ MIHCTUTYLMA

HavmeHoBaHve Ha opraHu3auusaTa OpraHu3aumnoHHa eguHnLa
Sofia University St. Kliment Ohridski Deanary

[@ noknap

JJ,aTa Ha goKnaga ,El,aTa Ha npomMmeHuTe
2026-09-09 -

KoeduumeHTn 3a cxopcteo

Monsi, o6bpHeTe BHUMaHWe, Ye BUCOKUTE CTOMHOCTU Ha KoedULIMEHTUTE He O3HaYaBaT aBTOMaTUYHO nnaruatcTeo. [loknagbT TpsioBa Aa 6bae aHanuaupaH ot
YMbIIHOMOLLEHO NULE.

8.26% 1.99% 0.42%
8.26% 1.99% 0.42%
KC1 KC2
25 6138 45702
[ObnmxuHata Ha ¢pasaTta 3a SC 2 [ObmxvHa B Aymu [ObmkvHa B cMMBONN
-
F:I TekcToBM MaHunynauyuu
B T031 pa3gen we Hamepute MHGOpMaLMsS OTHOCHO U3KPUBSABaHUATA Ha TeKCTa. Te3n U3KpuBsiBaHMS B TeKCTa Moxe Aa nokassat Bb3MOXXHW manunynaumm B
TekcTa. /I3kpuBsiBaHMATa B TEKCTa MOXE [4a Ca YMULLMEHWN, HO Hali-4eCTO Te Ca TEXHNYECKM rPELLKV NPy KOHBEPTMPAHE Ha AOKYMEHT 1 3anvcBaHeTo My, 3aToBa Bu
npenopbyBamMe Aa noaxoanTe KbM aHannida Ha To3u MoAyn C MbJiHa OTTOBOPHOCT. Ako umarte BBbMNPOCKU, MOJIA, CBbPXKETE Ce C HalluA eKun 3a noaapbxka.
3amsHa Ha BGyksn B 8
Pa3penku 0
Mwukpo npocTpaHcTBa [] 0
Benwv 3Hauu 0
Mepudpasm (SmartMarks) a 35
-

= W3TouHuUM

MpeBbpTeTE CNMCHKA U aHanuanpanTe NoapobHo dparmeHTUTE, KOMTO HaaxBbpnaT KC2 (Mapkupanu ¢ yaebeneH wpudT). M3nonssaiite nuHka "Mapkupariite
dparmeHTa" 1 BKTe Aanu ca kpaTku ppasm, pasnpbcHaTy B JOKyMEHTa (CbBrnaaaLLm Npuinki), MHOrobpoiiHu KpaTku dpasu 6nmso eaHa 4o apyra (Mo3aeyHo
nnarnaTcTeo) Unu ronemun gparmeHT, 63 nocouBaHe Ha U3TOYHMKA (AMPEKTHO NNarnaTcTeo).

10-Te Han-gbNAMM parMeHTU LiBsiT Ha TekcTa

BPOV MOEHTUYHM SIYMU
# 3ATTTABUE UNU URL U3TOYHUK (BA3A OAHHU) (®PArMEHTM)

1 https://biomed.bas.bg/bg/wp-content/uploads/2020/02/2019_IBPhBME_list_publications.pdf 39 (0.64 %)




10

[ecvicnasa Meoprnesa_Masters14.1.pdf
7/25/2022
Sofia University St. Kliment Ohridski (Deanary)

https://www.scientific.net/DDF.341.181

http://www.microbio.bas.bg/IMB%20web%20page/microbio/Reports/OTCHET%202016/Prilojenia%2
0G%D0%9E_2016.pdf

https://www.osapublishing.org/oe/abstract.cfm?uri=oe-19-6-5431

Oecvicnasa Meopruesa_Masters14.1.pdf
7/25/2022
Sofia University St. Kliment Ohridski (Deanary)

Decvicnasa Meopruesa_Masters14.1.pdf
7/25/2022
Sofia University St. Kliment Ohridski (Deanary)

Decvicnasa Meopruesa_Masters14.1.pdf
7/25/2022
Sofia University St. Kliment Ohridski (Deanary)

Decvicnasa Meopruesa_Masters14.1.pdf
7/25/2022
Sofia University St. Kliment Ohridski (Deanary)

Cell surface sphingomyelin: key role in cancer initiation, progression, and immune evasion
Azzazy, Hassan M. E.,Tallima, Hatem, El Ridi, Rashika;

RefBooks (0.34 %)

#

3AMMABUE

U3TouHuk: Paperity

@

Cell surface sphingomyelin: key role in cancer initiation, progression, and immune evasion
Azzazy, Hassan M. E.,Tallima, Hatem, El Ridi, Rashika;

[omaluHa 6asa gaHHu (3.05 %)

#

(2]

3AITABUE

Hecvcnasa Meopruesa_Masters14.1.pdf
7125/2022
Sofia University St. Kliment Ohridski (Deanary)

Lybomir Tsonkov bak MF.doc
7/18/2021
Sofia University St. Kliment Ohridski (Deanary)

BachelorThesis_Genko_40021_final.pdf
9/13/2024
Sofia University St. Kliment Ohridski (Deanary)

Mporpama 3a o6mMeH Ha 6a3u gaHHM (0.29 %)

#

3AITIABUE

29 (0.47 %)

28 (0.46 %)

26 (0.42 %)

23 (0.37 %)

22 (0.36 %)

22 (0.36 %)

22 (0.36 %)

21 (0.34 %)

21 (0.34 %)

O

BPOV MOEHTUYHM IYMU
(OPATMEHTH)

21 (1) (0.34 %)

(|

BPOM MOEHTUYHU SYMU
(®PATMEHTH)

168 (10) (2.74 %)

12 (1) (0.2 %)

7(1) (0.11 %)

O

BPOM MOEHTUYHU OYMU
(OPATMEHTH)




&J 319369 18 (1) (0.29 %)
11/27/2023
University of Southern Denmark (SDU backlog)

NHTepHeT (4.58 %) O
BPOV UOEHTUYHU AIYMU
# URL AIPEC HA U3TOYHUKA (®PPArMEHTW)
[E] https://biomed.bas.bg/bg/wp-content/uploads/2020/02/2019_IBPhBME_list_publications.pdf 39 (1) (0.64 %)
https://www.osapublishing.org/oe/abstract.cfm?uri=oe-19-6-5431 34 (2) (0.55 %)
https://www.scientific.net/DDF.341.181 28 (1) (0.46 %)
[E] https://www.uni-sofia.bg/index.php/bul/content/download/211096/1426969/version/1/file/TanovskaM- 28 (2) (0.46 %)
avtoreferat.pdf
http://www.microbio.bas.bg/IMB%20web%20page/microbio/Reports/OTCHET%202016/Priloje 26 (1) (0.42 %)

nia%20G%D0%9E_2016.pdf

https://hal.archives-ouvertes.fr/hal-02990893/document 24 (2) (0.39 %)

& G

https://cyberleninka.ru/article/n/demonstratsiya-rezonansnyh-effektov-tipa-rasschepleniya-autlera- 22 (2) (0.36 %)

taunsa-elektromagnitno-indutsirovannoy-prozrachnosti-i-rezonansov

@ https://link.springer.com/chapter/10.1007/164_2019_222 20 (1) (0.33 %)
http://dadun.unav.edu/bitstream/10171/40089/1/Tesis_BeatrizL asaSarac%c3%adbar.pdf 20 (1) (0.33 %)
[E] https://authors.uni-sofia.bg/AuthorPublications.aspx?id=7f7a10b6-b8e5-4898-af29-14 3dffcc2ece 15 (2) (0.24 %)
http://tru.uni-sz.bg/bjvm/A.%20Georgieva%202278.pdf 13 (1) (0.21 %)
https://bspb-redbreasts.org/files/docs/1477653206_654.pdf 12 (1) (0.2 %)

N
CnucbkK Ha npuetute coparMeHTU
# CbAbPXAHUE BPOW UOEHTUYHU OYMU (OPAFMEHTM)

N

@

Codomiickn YHusepeuteT ,CB. KnumeHT Oxpuackn*
dusnyeckn Pakynter
OVNMITOMHA PABOTA

@A NPVUOOBMBAHE HA
OBPA3OBATE/HO - KBAJIM®UKALIMOHHA CTEMNEH ,BAKATIABBP

@a hxynua MorocaH
CneupmanHocTt: MeguumHcka ®uanka dak. No 7PH8000011

Tema: ,[MpunoxeHne Ha obpasHaTa enuncomeTpus 3a
nacreasaHe B3aMmoaencTBMETO Ha MUNTE(O3NH C
NUNUOHN MOAENHN cucTemmn”

HayueH pbkoBoguTten:
rm. ac. a- p Jlunus Bnagumuposa- Muxanesa

2}



CbabpxaHve

D=0 ) 3 Lenn n 3apaun
...................................................................................................... 4

OCHOBHM CHKPALUEHMIS eeeeeeeieeeieeieieeiieeeeeeeieaieieeeeieeiieeeeeaeieeieeeieeeneeeneeeaeie 5 1. O630pHa YacT
................................................................................................. 6 1.1. OCHOBHM NOHATUS U__METOAN B ENUNCOMETPUATA ..eveeeeeeeereeeiieieriieiieeee. 0
1.1.1. OCHOBHU MNOHATUA HA ENUNCOMETPUATE wevvvreeeeeeeiieiieiiiiiiieiieeeeeennn. 6 1.1.2. W3TOYHMUM, N3NON3BaHU B ENUNCOMETPUTE
........................................ 9

1.1.3. OCHOBHU BVAOBE ENUMNCOMETPYUS ... .9

1.2. JINMUOHN MOLETHU CUCTEMMU ...t ee e e e et neeaaeaeeaas 1

1.3. AHanu3 Ha B3anmogencTBMeTo HELHKMHQ)OCQ)OXOJ'IVIHM C KNETBYHU KYNTYPU Y MEMOPAHHN @HAMOBM ..ot
15

2. CNEUMATHA MACT .uveiiiiiieiii ettt e 20

2.1. MaTEPUAMM oo 20

A /(= o ) | RPN 21

3. PE3YNTATU N IVCKYCUIS ...t 23

4. 3akrnoyeHue ... .

5. MNPYHOCK Ha OUMIIOMHATA PABOTA ...cuveeiiiieiiieciieeeieeeiee et 32

B. JTUTEPATYPA ..ottt ettt 33

3

YBoa

CbBpeMeHHUTe B1oU3NYHM U3CreaBaHNs BCE NO-YECTO U3MOM3BaT MOAENHN CUCTEMM, Ype3
KOMTO CroXHaTa opraHv3aums Ha KneTbuyHUTe MembpaHu Moxe Aa 6bae usydasaHa npu
KOHTPONVpaHu ekcnepyMeHTanHu ycnoeums. TakuBa cucteMun No3eonsBaT ga ce npocneam
BMUSIHWETO Ha OTAENHU NUNUAHU KOMMNOHEHTUN BbPXY CTPYKTypaTa, XOMOreHHOCTTa U
cTtabunHocTTa Ha MeMbpaHHONOA06HM crioeBe.

OcobeH nHTEpec NpeacTaBnaBaT B3aMMOLENCTBUSATa MeXAY MEMOpPaHHO aKTUBHU
nekapcTBEHW MOMEKYNN U NUNUAHN CTPYKTYpU. Muntedo3nHbT e ankundocdonunug ¢
n3paseHa cnocobHOCT Aa B3auMogencTBa C KNeTbYHN MembpaHu 1 nunuaHu JOMeHW, Nopaau
KOETO HEeroBOTO MOBEAEHVE B MOAEMHN CUCTEMU € BaXKHO 3a pa3bupaHeTo Ha Bb3MOXHUTE
MexaHu3Mu Ha fefcTBuE.

O6pasHaTa enuncomeTpusi € NoAxoasiLy MeTo 3a TakbB TUM U3CNEABaHUs, Tbi KaTo CbyeTaBa
KONMMYECTBEHO onpeaersiHe Ha onTuyHaTa gebennHa ¢ NPOCTPaHCTBEHO kapTorpadupaHe Ha
noBbpXHOCTTa. MeToabT e 6e3KOHTaKTeH, He n3nckea rnyopecLeHTHO MapKkupaHe u
No3BOMsiBa i@ Ce CPaBHSIBAT M3MEHEHUsITa B eVH 1 CbL, TUN nunuaeH ounm npeay v cnen
TpeTupaHe.

HacTosiwara gunnomHa paboTta e Haco4eHa KbM OLieHKa Ha NpUIoXMMOocCTTa Ha obpasHaTta
enuncoMeTpusi 3a uscrneaBaHe Ha B3anMogencTBMeTO Ha MUNTeO3NH C NUMUAHN MOLENHU
CMCTEMM Ha OCHOBATa Ha NELMUTUH, XonecTepor U ccpuHrommenuH. OCHOBHUSIT aKLEHT &
nocTaBeH BbpXy NpomeHuTe B febenunHaTa, Mopdonormsata u npocTpaHcTBeHaTa
XOMOFeHHOCT Ha NUnuaHUTE hUnmm crnes ekcnosnums Ha MUNTedo3uH.
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E]_lenm 1 3apaun LlenTa Ha HacTosLata aunniomHa pa6oTa e Ja _ce uscrnensa NpUIokMMOCTTa Ha obpasHata
enuncomeTpus kato 6e3KOHTaKTeH ONTUYEH METOZ 3a NpocreasBaHe Ha B3anMOAENCTBUETO

Ha MUNTeMO3MH C NUMUOHN MOAENMHN CUCTEMU C pasnuyeH cbCTaB. Ypes aHanma Ha
npomeHuTte B aebenuHarta, MopdonorusaTa 1 NpocTpaHCcTBEHaTa XOMOreHHOCT Ha NMNuaHUTe
unMm ce Lenu ga ce oueHu BNMSIHUETO Ha MUNTE(O3NH BbpXY MeMOpaHHONOA06HM
CTPYKTYPY 1 NOTEHUManbT Ha MeToAa 3a u3crnegBaHe Ha nekapcTBeHo-MemMbpaHHM
anMOOEeNnCTBUS.

&a NOCTUTAHETO Ha Ta3u LieNn ca NOCTaBEeHW CreQHUTe 3afaun:
1. [la ce =HanpaBu nuTepaTypeH npernea Ha OU3NYHUTE OCHOBU, Bb3MOXHOCTUTE 1
orpaHuyeHvsita Ha obpasHaTta efniMncomMeTpusi Npu n3crnefBaHe Ha ThbHKY CoeBe U

6ruomembBpaHHN MOJENHN CUCTEMUN.

2. [la ce aHanuaupaT nuTepaTypHu AaHHW 32 B3aMOAENCTBUETO HA MUNTEMO3NH U ApYTY
ankundgochonunuam ¢ KNeTb4YHN MEMOPaHK, NMUMUAHWN MOAENTHW CUCTEMU U MeMBPaHHU
aHanosu.

3. la ce nog6epat NOAXOASLLM NIMMUAHN CbCTaBW U KOHLEHTPaLUM Ha MUITedO3nH 3a
eKCrnepuMeHTanHo nscneaBaHe, CbobpaseHn ¢ AaHHW OT NPeAXOAHU BUOU3NYHY 1
KNETbYHU U3creaBaHus.

4. la ce NoAroTBAT NUNWOHW MOLENHU CUCTEMM BbPXY TBbPAM NOAMOXKN U Aa ce nposeaat
€nUNCoMEeTPUYHY U3MEPBaHUSi NPEAN U Creq TPeTUpaHe ¢ MUNTedO3mH.

5. [la ce 06paboTAT nonyyYeHnTe eNUNCOMETPUYHU AaHHW 1 @ Ce aHanuaupar u3MeHeHusiTa



B febenvHara, MopdornormsiTa u XOMOrEHHOCTTa Ha NIUNUAHUTE UMK,
6. [la ce oLeHM JOKOMKO obpasHaTa enuncomMeTpus e Noaxoasil, METof 3a uscrneasaHe Ha
B3aVIMOAEVICTBMETO MeXay MUMNTE(O3NH 1 NIUMMUOHV MOAEMHU CUCTEMM.

5

OCHOBH%(meHMﬂ
APL — ankundocdonunmuan DMSO — Dimethyl sulfoxide ErPC3 — epydo3nH ELIM — ekcTpauenynapeH MaTpukc (M3BbHKNeTbYHa cpega) HePC —
munTtedosnH PBS — cdocdateH 6ycdep (Phosphate-buffered saline)

1. O630pHa vacT

B o63opHaTa yacT ca pasrnefaHu TEOPETUYHUTE U eKCNIEPUMEHTANHNTE OCHOBaHUS Ha
HacTosILLOTO n3cneaBaHe. MNbpBO ca NpeacTaBeH OCHOBHUTE NPUHLMNW Ha enuncomeTpusaTa
1 ocobeHocTUTe Ha obpasHaTa enuncoMeTpus Kato MeTo/ 3a aHanu3 Ha TbHKK cnoese. Cnep
TOBa ca 0606LLUEHN CTPYKTYPHUTE XapakTEPUCTUKM Ha NMUMUAHUTE MOLESTHU CUCTEMU, KOUTO
v NPaBaAT NOAXOASALLM 32 UMUTUPaHe Ha GuonornyHn membpaHu. B nocnegHara vact e
pasrnefaHa nutepaTtypara 3a ankurdochonunuanTe u no-creynanHo 3a MuntedosunHa kato
MeMBpaHHO-aKTVBHO CbeUHEHNE.

1.1. OCHOBHM NOHATUSA 1 METOAN B eNUNCOMETpUsTa

1.1.1. OCHOBHU NMOHATUS HA enuncoMeTpuaTa

Enuncometpusta e onTu4eH MeToA, Npu KOWTO MHOPMaLMs 3a n3cneaBaHata NoBbPXHOCT
ce nonyyaea 4Ypes aHanus Ha NpoMsiHaTa B NONAPU3aLMOHHOTO CbCTOSIHWE Ha CBETNUHaTa
crieq oTpaxeHue Unu NnpeMmHasaHe npe3 npobaTta. HaumeHoBaHWeTo Nponsnusa ot
enunTuYHaTa Nonspu3auuns, a UCTOPUYECKN PasBUTUETO HA METoAA Ce CBbp3Ba C paboTuTe Ha
Paul Drude ot kpasi Ha XIX Bek. TepMUHBT ,eNMNCOMETPUs” 3anoyBa fa ce U3nonasa npes
XX Bek 1 fHec o6o3HayaBa rpyna BUCOKOYYBCTBUTENHN METOAM 3a XapakTepuanpaHe Ha
TBbHKM CroeBe, NOBbPXHOCTU M MHOTOCNOWHN CTPYKTYpU [1]

B npomuLuneHocTTa ennncomeTpusita HaMmmpa LUMPOKO NPUMNOXEHWE NPKU KOHTPON Ha
NonynpoBOAHUKOBW CTPYKTYPU, ONTUYHW MOKPUTUSI, NIIOCKONaHENHW AUCNen, yCTponCTBa

3a CbXxpaHeHve Ha AaHHu n buoceH3opu. MNpeanMcTBOTO Ha MeToaa €, Ye No3BoNsABa
onpeaensHe Ha gebenunHa n oNTUYHKU KOHCTaHTN 6e3 MexaHU4YHO yBpexaaHe Ha npobara,
KOETO € 0COBEHO BaXXHO NpW U3CNefBaHe Ha ThHKW 1 YYBCTBUTESTHU CIOEBE.

MonspusauusTa onucea opueHTaumaTa u hasoBata Bpb3ka MEXAy enekTpudHuTe
KOMMOHEHTW Ha CBETNMHHaTa BbNHa. KoraTto ABe B3avMHO NepneHAnKynsapHA KOMMNOHEHTU

ca B efijHa 1 cblua hasa, cBeTnMHaTa e NMHenHo nonspusupaxa. MNpu dasosa pasnuka 90
rpagyca u efHaksu amMniMTyaM ce nosyyasa Kpbroea nonspusaums. B Han-obLums cnyyan
amnnuTyauTe u hasosaTa pasnuka ca NpoM3BOSTHA U Pe3ynTaThbT € enunTUYHa nonsipuaaums,
KOSITO € B OCHOBaTa Ha eM1NcoOMETPUYHNSA aHanus.

durypa 1. KombuHupaHe Ha oBe B3aUMHO NeprneHanKYNspHY CBETIIMHHU BbIHU,
UMIOCTPYPALLIO NMUHENHA, KPpbroBa U enunTUYHa Nonspusaums.

EnuncomeTtpuyHnTe n3mepBaHns 06UKHOBEHO Ce M3BBbPLUBAT B PEXMM Ha OTpaxeHue. Mpu
najaHe Ha CBETNMHa BbpXY rpaHuLa Mexzay ABe cpeay YacT OT nibya ce oTpassiea, a apyra
YacT ce npeyynsa. bravTe Ha NnagaHe, OTpaxeHWe v NpevyneaHe ce onpeaensT OT 3akoHa Ha
CHenwuyc, a npomsHaTta B amnnuTyaara u gasara Ha s- 1 p-nonspusvpaHnTe KOMMNOHEHTH ce
onvcea Ype3 ypaBHeHusiTa Ha PpeHen [2].

sin ® sin ® (1)

durypa 2. OTpaxeHune 1 nNpeyvynBaHe Ha CBETMHATA NpU rpaHuLaTa Mexay ABe cpean
cbrracHo 3akoHa Ha CHenuyc [2].

Mpy THHKM CNOEBe OTPAXEHUETO ce hopMmUpa He CaMo OT ropHaTa NOBBbPXHOCT, HO U OT
BCSIKa criefpalla rpaHuua mexay matepvanute. [onyyeHuTe oTpaseHun 1 NpedyneHn nbyn
nHTepcepmpar, kKaTo pe3ynTaTHUST CUrHan 3aBncun ot gebenvHara Ha cnosi, KOMMNEeKCHUs
nokasaren Ha npedvyneaHe 1 ONTUYHUS MOAeN Ha cuctemata. 3aToBa enuncomeTpusTa e
0cobeHO YyBCTBUTENHA KbM Maskv NpoMeHn B AebenuHata n onTuYHUTE CBOWCTBA Ha
dwunma.

durypa 3. OTpaxeHue 1 npedynBaHe Ha CBETNMHaTa B TbHBbK hunm. VMiHTepdepeHumsita
mMexay OTAeNHWUTE Nbyn ce onpeaens oT dasaTta v aMnnuTyaaTa Ha enekTpuyHUTe nonerta, a
NMPUHOCHT UM Ce onucea Ypes koeduumeHtTute Ha PpeHen [2].



B envncomeTpusiTa OCHOBHO 3HayeHue NMaT ABeTe MOMsipu3auvoHHN KOMMOHEHTU CPSIMO
paBHUHATa Ha najaHe. s-nonsipuanpaHarta cBeTiMHa UMa enekTpuyeH BeKTop,
neprneHavkynsipeH Ha paBHUHaTa Ha nNagaHe, AokaTto p-nonsipuavpaHaTa CBeTNnHa nma
€NeKTPUYEH BEKTOP, PA3nomnoXeH B Tasn paBHWHA. CbOTHOLLEHNETO MEXAY KOMMIEKCHUTE
KoedULMEHTU Ha OTpaXkeHne 3a ABeTe KOMMOHEHTU Ce n3pa3ssiBa Ype3 enmncoMeTpuIHUTE
napametpu ¥ n A. Te He faBaT AupeKkTHo AebenvHaTa Ha crnosi, a ce MHTepnpeTupar Ypes

ONTUYEH MOAEN, B KOWUTO Ce 3afaBaT CTPyKTypaTa Ha CrioeBeTe U TEXHUTE ONTUYHMN
XapaKTepuCTUKN.

1.1.2. 3TOYHMLM, N3MON3BaHW B ENMNCOMETPUTE

M360pbT Ha CBETNMHEH U3TOYHUK OMNpPeaEns YyBCTBUTENHOCTTA, NPOCTPaHCTBEHATa
pasgenuTenHa cnocobHOCT U cnekTpanHusi 06xBaT Ha enuncomMeTpUYHOTO U3MepBaHe.
JlasepuTe ocurypsiBat BUCOKa MHTEH3MBHOCT U f0Ope KONMMMUPaH NbY, KOETO M1 Npasu
NOAXOASALLM NPY U3MEPBaHUS B Marnku obrnact unv npu ycnosusi, 6nmskv 4o brbfa Ha
Bptoctep. HepoctatbKbT MM €, Ye paboTaT npy egHa Uy HAKOMKO (OUKCUPaHW ObIMKUHU Ha
BbIHaTa.

Mpwv cnekTpanHaTa enMncomMeTpus ce M3MNon3BaT LWMPOKONEHTOBN U3TOYHULM, Halt-4eCcTo
[OBbroBY Namnu, KOUTO NMOKPMUBAT rofsiM MHTEPBan OT AbJIKUHU Ha BbIIHUTE. ToBa NO3BONSIBa
e[JHOBPEMEHHO M3BNMYaHe Ha MHopmaums 3a gebenvHara u gucnepeusTa Ha onTUYHUTE
KOHCTaHTKW. Tean n3ToyHuLmn obaye nmar no-HMcka HaCo4eHOCT M NO-TPYAHO ce dhokycupar
B Marnka obnact. Ha npaktuka n3bopbT Mexay nasepeH 1 LUMPOKONEHTOB U3TOYHUK 3aBUCK
OT 3apadara: NpoCTpaHCTBEHa foKanusauus, cnekTpania uHdopmaums unm KomeuHaumust ot
ngete.

1.1.3. OCHOBHU BUAOBE €NUNCOMETPUSI

EnuncometpuyHnTe MeToAM MoraT a ce pasrpaHuyart no HAKonko npusHaka. Cnopes
N3MON3BaHNA crnekTpaneH obxeart ce pasnuyaBaT e4HOBbLIIHOBA W CMEKTPOCKOMNCKa
enuncomeTpusi. EqHOBBbNHOBAaTa ENUNCOMETPUS M3MON3Ba MOHOXPOMATUYEH N3TOYHNK,
Hanpumep He-Ne nasep ¢ obkmHa Ha BbiHaTta 632,8 nm, 1 e nogxoasia 3a 6bp3un
n3MepBaHuUsi BbpXy CpaBHUTENHO Aobpe aedumHnpaHu cuctemu. CnekTpockonckarta
enuncomeTpus paboTu B LUMPOK CNeKTpaneH AnanasoH 1 No3BonsBa no-HaaexaHo
onpeaensHe Ha NnapaMeTpuTe Ha ONTUYHUSE MOAEN, TbiA KaTO PErPECUOHHUSAT aHanu3
n3nonssa MHOpMaLms OT Lenus n3mepeH cnekTsp [3]

Cnopep onNTUYHWUTE CBOMCTBA Ha NpobaTa ce pasnuyasaT cTaHZapTHa U reHepanuapaHa
enuncomeTpus. CTaHaapTHaTa enmncomeTpus e NpUnoXxmma npy U3oTPOnHU Unu
[0CTaTbYyHO NPOCTU CUCTEMMU, MPU KOUTO HAMa npeobpasyBaHe Mexay s- U p-
nonsipusaumsita. leHepanuanpaHarta ennuncoMeTpusi ce 13nonaea npy aH3OTPOMHK, rpanasu
UNN ONTUYECKN NO-CNOXHW 06pasLn, KbAETo € HeobXoAMMO MbIIHO onncaHne Ha
nonspusaumoHHaTa TpaHcopmaums.
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OT mMaTemaTuyHa rnegHa Touka B3aMMOAENCTBUETO Ha CBETNIMHATA ¢ npobaTta Moxe Aa ce
onuncea Ypes hopmanuama Ha [xoyHc unm ypes popmanuama Ha Mionep. PopmanuambT Ha
[XOyHC e locTaTbueH 3a HEAEMNonspuanpaLLm cucTemMu, okato MatpulaTta Ha Mionep
MO3BOSIsIBA OMMCaHUe 1 KONMYeCcTBEHa OLeHKa Ha Aenonsipusauusta. ToBa e BaxHO npuv
HeeHOPOAHW CroeBe, NPOo3payHn cybCTpaTh MU CUCTEMU, MPU KOUTO OTPaXKeHUaTa u
NPOCTPaAHCTBEHWTE BapuaLmn BNUASIT BbPXY M3MepeHnUs curHan [3].

1.1.3.1. O6pasHa enuncometpusi (Imaging ellipsometry)

Ob6pasHata enuncomeTpus (Imaging Ellipsometry, |IE) cbyeTaBa npuHumnuTe Ha
Krnacuyeckara efriMncomeTpusi C peructTpupaHe Ha NPoCTPaHCTBEHO pa3peLLeHo N3obpaxeHne
ype3 CCD kamepa. BmecTo Aa ce namepsa camo cpefHa CTOMHOCT OT eHa TOYKa BbpXy
npobara, METoAbLT NO3BOMSABA NOfly4YaBaHe Ha kapTa Ha onTuyHarta gebenviHa u
MPOCTPaHCTBEHATa XOMOTeHHOCT Ha criosi. ToBa € 0COGEeHO LieHHO MpU CUCTEMU, B KOUTO
NMOBBPXHOCTTA HE € HanbIHO egHopoaHa [4].

CbBpeMeHHUTe 06pasHu ennncoMeTpu YecTo paboTAT Ha NpUHLMNA Ha HynesaTa
enuncomeTpus. MNpu nogxopsila HacTpoika Ha nonspuaatopa, komneHcartopa u
aHanusaTopa oTpaXKeHWeTo OoT cy6eTpaTta ce NoTucka, a Manku U3MEHEHUS! B CIOsi BbPXY HEro
BOASIT 40 M3MEPUM KOHTPACT B n3obpaxeHneto. TunmuyHa koHdurypaumsa e LPCSA: nasep,
nonsipuaarop, komneHcatop, npoba n aHanuaatop. Kato n3TouHuK YecTo ce 13nonssa
MOHOXpOMaTWYEeH Na3sep, HanpuMmep ¢ AbIIXUHA Ha BbMHaTta 532 nm, a kamepara perucTpupa
[BYMEPHO pasnpeferieHne Ha UHTeH3uTeTa.

MpeaumMcTBOTO Ha 06pa3HaTa eNUNCOMETPUS €, Ye CbyeTaBa KONMYECTBEH ONTUYEH aHanmsa ¢
[VPEKTHO BU3yanuavipaHe Ha NoBbPXHOCTHW HEeOHOPOAHOCTU. MeToabT e 6e3KOHTaKTEeH, He
n3nckBa hriyopecLieHTHO MapK1paHe 1 MoXe fa ce U3nonasa 3a npocrieasiBaHe Ha NPOMeHW B



TBHKU UMK, BKITIOYUTENHO NUMUAHU CIIOEBE U MEMOPaHHW MOAENN.

B [4] e noka3aHo, Ye obpasHaTa enuncomMeTpumsl € BUCOKOYYBCTBUTENEH METOA 3a
KONMMYEeCTBEHO M3creaBaHe Ha noaabpkaHu dhoconunuaHu memobpann. ABTopute
[EeMOHCTpMpaT Bb3MOXHOCT 3a onpeaensHe Ha AebenviHa, onTUYHN CBOWCTBA U
NPOCTPaHCTBEHO pasnpeaeneHne Ha MeMbpaHHK CTPYKTYpY npu ycrnosusi, 6nvsku oo
duU3nonornyHuTe.

Ocob6eHo BaxxHO 3a BUOM3NYHM NMPUMNOXKEHUS €, Ye N3MEPBaHNsTa MoraT a ce U3BbpLuBaT
in situ B Te4yHa cpepa. Tosa oTnMyaBa obpasHaTa enuncomeTpus oT MeToamn, KOUMTO n3nckear
BaKyyM, U3CyLLaBaHe UM KOHTaKT CbC COHAa. B nutepatyparta e nocoyeHo, Ye MeToabT

1

MOXe i@ perucTpupa UsmMeHeHusl B aebenvHara Ha NUnuaHu cnoese OT nopsiabka Ha AeceTn
OT HAaHOMETbPa, KOETO o NpaBu MNOAXOASLL 3a NpocneasiBaHe Ha CTPYKTYPHU Npexoau,
xuapartauusi, HabvbBaHe 1 B3aumodencTeusi ¢ bromonekynu [4].

[onbnHUTENHN n3cneaBaHMs NokaseaT NPUIIOXKMMOCTTa Ha obpasHaTta enurncomeTpus 3a
OTKpUBAHE Ha NnoKanHu AedekT, HeeqHOPOAHOCTY U Bapuaummn B AebenuHaTta Ha Npo3payvnHm
TbHKM CrOEBE BbPXY CUNMLMEBU NOASIOXKM [5].

MeToabT e 13non3BaH 1 3a xapakTepuavpaHe Ha na3epHO 3anvcaHu CTPYKTypu B
XankoreHnaHW TbHKW CroeBe, KbAETo NPOUNBLT Ha NnokasaTerns Ha npevynsBaHe 3aBuUcK oT
[o3ata Ha nasepHoTo obnbyBaHe [6]. ToBa nokasea, Ye obpasHaTa efnimncomeTpus e
NpUMNoXuma He camo 3a GUONOTMYHK CUCTEMMU, HO M 3@ LUMPOK KIac TbHKOCMNONHN
marepuanm.

B [7] obpa3HaTa enuncomeTpusi e kombuHupara ¢ ATR-FTIR cnekTpockonusi 3a uacneasaHe
Ha CTpyKTypaTa 1 TEpMOTPOMHOTO ha30BO NOBEAEHWE Ha NOALBPXAHU hryopypaHn
hocchonunuaHm ABycnoiHM Membpanu. Pesyntatute nokaseart, Ye riyopmpaHeTo NnpoMeHst
nebenvHarta, HakmoHa Ha NUNUAHUTE BEpUrM 1 TemnepaTypHata cTabunHocT Ha membpaHara.
Tean AaHHM nogyepTaBaT 3Ha4YeHUETO Ha obpasHaTta enmMncoMeTpusi pu aHanua Ha uHK
CTPYKTYPHU NPOMEHU B NUMUOHU CUCTEMMU.

Taka nuTepaTypHUTE AaHHWN o4epTaBaTt obpasHaTa enMncoMeTpust KaTo NOAXOAsLLY, METOA 3a
HacTosLaTa AunrioMHa pabota: T No3BosisiBa eqHOBPeMEHHO U3MepBaHe Ha AebenvHa,
oLeHKa Ha NpPOoCTpaHCTBEHaTa XOMOTreHHOCT 1 HabnaeHne Ha edpekTa oT B3aMMOLENCTBUETO
mMexay membpaHHONoAoOHU NUNUAHW CcrioeBe N MeMBpaHHO-aKTUBHY MOMEKymn.

1.2. lunngHn mogenHu cuctemun

KnetbyHata membpaHa e crnoxHa, AMHaMUYHa U XMMUYECKN XeTeporeHHa cTpykTypa. 3a aa
ce uscrnenBaT OTAEMHU HEMHY CBOMCTBA NPU KOHTPONMPaHMW YCIOBWS, YECTO Ce n3nonasat
NUNUAHN MoZenHu cuctemn. Te He Bb3npomssexaaT HanbiHo 6uonornyHata MembpaHa, Ho
No3BoNsABaT Aja Ce NPoCcneamn BIUSHUETO Ha KOHKPETHM KOMMOHEHTK, kaTo dhocdonmnuan,
X0necTepon 1 CMHrOMUENUH, BbPXyY opraHnsauusaTta, gebenvHara, pnymaHocTTa n
cTtabunHocTTa Ha MeMbpaHHONOA0OHNS CIOW.

EykapunoTHUTE KNneTkn ce oTnnyaBaT CbC COXHa BbTPELLHA OpraHM3auus U Hanuyve Ha
MHOXXECTBO MEMOPaHHO orpaHuyeHun opraHenu. NnasmeHarta membpaHa oTAens KneTkata ot
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oKomHaTa cpefa v ydacTsa B TpaHCMopTa Ha BELLeCTBa, kneTbyHata curHanunsaums,
MexaHu4HaTa cTabunHoOCT 1 B3aMOAENCTBUETO C U3BbHKNETbYHaTa cpeaa [8]

durypa 4. EykapnoTHa Xu1BOTUHCKA KreTka - o6obLleHa cxema: 1. agpeHa nopa; 2.
nuso3oma; 3. LeHTpuona; 4. MukpoTyBbynu; 5. raabk eHgonnasmeH peTvkynym; 6. nnasmeHa
MeMbpaHa; 7. rpaHynupaH eHaonnasmMeH peTuKynym 1 CBbp3aHu ¢ Hero pubosomu; 8.
mutoxoHapuu; 9. aapo; 10. sabpue; 11. anapat Ha longxu; 12. mukposunu; 13. pubosomu

8.

Cnopepn Te4Ho-Mo3aeyHust mogen Ha Singer n Nicolson cTpykTypHaTta ocHoBa Ha
6uomembpaHnTe e TeYeH nNunuaeH Gucnon, B KOMTO ca BrpafieHy 6enTbYHU MoneKynu.
Junngute n 6enTbUMTE HE ca HENOABWXKHU, @ MOraT a ce NpemMecTBaT CTPaHUYHO B
paBHMHaTa Ha MembpaHara, KoeTo onpefens HemHaTa AMHaMmuyHa opraHu3auus [8].
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durypa 5. CTpykTypa Ha BuomembpaHa [8].

docdonunuanTe ca OCHOBHUSAT CTPYKTYPEH KOMMOHEHT Ha KneTb4yHaTa MembpaHa. Besika
dhochonunuaHa monekyna uma xmapodunHa nonspHa rnasa u ase xmgpodobHu
BbrMesoaopoaHu Bepuru. MNMopaau Tasm amdunaTnyHa CTpykTypa BbB BOAHA cpeaa
dochonunuanTte ce camoopraHnampart B GMUCnow, Npu KOWTO NOMAPHUTE rnaBu ca
OpVEHTMPaHM KbM BogHaTa cpeaa, a xuapodobHUTE BEPUTM Ca HAaCOYEHN HaBbTPE.



durypa 6. MembpanHu nunugm [8].

DU3NYHUTE CBOMCTBA Ha NUNUAHUSA BUCNON 3aBUCAT OT AbHKMHATA U CTEMNEHTa Ha HacullaHe
Ha MaCTHOKUCENUHHUTE Bepurin. HeHacuTeHnTe Bepurv cb3gasaTt orbBaHe B Mosiekynara u
3aTpyaHsBaT NMbTHOTO NoAapexaaHe, KoeTo nosuwasa hnynaHocTTa. HacuteHute sepurn
yrecHsiBaT No-NibTHaTa OpraHn3aumsi U HaMansiBaT NOABMWXKHOCTTA. Taka CbCTaBbT Ha
MembpaHaTa onpegensi HelmHata enacTuYHoCT, PryMAHOCT, CTabUNHOCT 1 NPOMYCKIMBOCT.
XonecteponbT e Apyr KMo4OB KOMMOHEHT Ha nnasmeHaTta MembpaHa. Tol ce pasnonara
mexay dochonunuaHuTe MONekynu 1 perynupa nymaHocTTa u MexaHuyHaTa ycTolumBoCcT
Ha 6ucnos. MNpu HrU3NoNOrMYHM TEMNEPaTypy XONecTepobT OrpaHMyaBa NPeKoOMeEpPHOTO
OBWKeHUe Ha doconunuanTe n ctabunusmpa membpaHara, a npy TemnepaTypHu NPoOMeHn
HamansiBa pe3kuTe Npexoau Mexay No-nofapefeHo U No-TEYHO CbCTOSHUE.
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durypa 7. CTpykTypa Ha xonectepon [8].

OcBeH cocdonmnuamn 1 xonectepon MembpaHata Cbabpa rMUKONMUNNAN U COUHIONUNUAMN,
KOMTO y4acTBaT B KMNETbYHOTO pa3no3HaBaHe, MexayKneTbyHaTa KOMyHVKaums n
B3aUMOZEeNCTBUETO C U3BbHKIETbYHATa cpefa. BaxHa ocobeHocT Ha nnasmeHaTa MembpaHa
€ nunuaHaTa aCUMETPUS: BbHLUHUAT Y BbTPELLHUAT COW Ha BUCNnos umaT pasnuyeH cbeTas
N U3MbIIHABAT PasnnyHN GUONOrMYHK OYHKLMN.

B membGpaHata ce chopmupart v cneymanusnpady MUKPOAOMEHM, U3BECTHU KaTo NUNUOHA
padgToBe. Te ca oborateHn ¢ XonecTepors, CHOUHIONUNUAN 1 onpeaeneHn MemopaHHu
6enTbuK, Nopaamn KOeTo ce OTNMYaBaT C No-BUCOKa NOAPEAEHOCT U No-HUCKa OrnynaHoOCT OT
okonHaTta membpana. JiunuaHuTte padToBe yyacTBaT B KNeTbyHaTa curHanvsaums,
MeMBpaHHWS TPaHCMopPT, eHAoLMTO3aTa U B3aMMOLENCTBMETO C pa3nuyHu 61MonornyHo
aKTVBHWU MOMeEKynu.
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®urypa 8. NunuaeH padrT [9].

Memb6paHHMTe 6enTbum gonbnBaT yHKUMOHANHaTa opraHM3aums Ha nnasmveHara Membpaxa.
Te perynupart TpaHcnopTa Ha BeLLecTBa, NPMeMaHeTo 1 NpeAaBaHeTo Ha CUrHanu, eH3umHaTa
aKTUBHOCT, MeXaH14yHaTa CTabunHOCT 1 KNEeTbYHOTO pa3noaHasaHe [9)].

3a uenuTte Ha HacTosiLaTa pabota 0cobeHo 3HaYeHne MMaT MOLENHUTE CUCTEMU, ChabpKaLLn
NeuUnTWH, XonecTeposn 1 cMHroMmnenuH. Ypes npomsiHa B CbOTHOLLEHUETO MeXay Te3n
KOMMOHEHTV MOXe [a ce nonyyat cfioese C pasfMyHa CTeneH Ha NoapeaeHoCT v pasnnyHa
MeMbpaHHonofobHa opraHu3auusi. ToBa No3BonsBa a Ce OLEHM Kak NIMNMOHUST CbCTaB
BMnsie BbpXy B3auMOOENCTBMETO C MUNTEMO3UH.

ObpasHaTta enuncomeTpus e noaxoasila 3a TakbB TUM MOAENHN CUCTEMM, 3aLLOTO AaBa
nHpopmaLuma He camo 3a cpeaHaTa AebennHa Ha Cnos, HO 1 3a NPOCTPAHCTBEHOTO
pasnpefeneHne Ha febennHaTa BbpXy NOBbLPXHOCTTA. [10 TO3U HAa4YMH MoraT Aa ce npocneasT
NMPOMEHUN B XOMOrEHHOCTTa 1 Mopdpornorusita Ha NUNUAHWS unm nNpeay n cneg TpetTupaHe ¢
neKkapCTBEHO BELLECTBO.

1.3. AHanu3 Ha B3anmMogencTBMEeTO Ha ankundocOoXonvHn ¢

KNETBbYHW KyNTypy U MEMOPaHHW aHanosun

AnkundocdonunuaHuTe aHanosun (alkylphospholipid analogues, APLs) ca cuHTETUYHM
MeMBpaHHO-aKTVBHW CbeAUHEHNS C NMPOTUBOTYMOPHA aKTUBHOCT. 3a pasnuka ot
KnacuyecknTe LMTOCTaTULM, KOUTO YECTO AeNCTBaT Ypes AMPEKTHO yBpexaaHe Ha AHK nnu
MHXMBUPAHE Ha KNETBLYHOTO AeneHe, ankundochonunuante B3aumoaencTeaT npeammHo ¢
nnasmeHata MembpaHa, nMNuaHUA MeTabonu3bM U MEMOPaHHO-CBbP3aHNTE CUTHAMHU
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nbTuwa. Toea rm npaBu 0CO6EHO MHTEPECHN 3a BUODU3NYHY U3CeaBaHWs C NMNUOHA
MOAENHU CUCTEMMU.

Edelfosine (Eaendo3uH, ET-18-OCH3) e nbpBuAT nogpobHo nscneasaH npeacraBuTen Ha
Tasu rpyna. Tol cbabpxa rM1LeporioB CKeNeT, eTepHo cBbp3aHa C18-ankunosa Bepura u
hocoxonuHoBa rnaea. MNpeaknMHUYHUTE NPOYYBaHWs NoKa3BaT aHTMHeoNnacTuyHa
aKTVMBHOCT, CBbp3aHa C MHXMbupaHe Ha cMHTe3a Ha hocaTanNXonuH, NPOMeHN B
nunuaHuTe padtose n notuckaHe Ha PI3K/Akt- 1 MAPK-3aBucumy curHanim nstuwa. B
pesynTar ce aKTuBMpaT Kacna3o3aBnCUMK MexaHU3Mmn Ha arnontosa [10]

Bbnpekn obelyaBalumTe NpeaknMHUYHN pesynTaTu, KnMHUYHaTa edpekTmBHOCT Ha edelfosine
KaTo CUCTEMEH aHTUTYMOPEH areHT ocTaea orpaHuyeHal11]. MNo-ycnewHo npunoxexve e
OnMcaHo Npu eK30BMBO NPEYNCTBAHE Ha KOCTEH MO3bK NPEAN aBTONOXHA TpaHCMnaHTaums
npu ocTpa NeBKemus, KbAEeTo Ce M3MNOos3Ba CenekTUBHaTa TOKCUYHOCT KbM NEBKEMUYHUTE
KINETKM.



limofosine (MinmodoanH, BM 41.440) e TnoeTepeH aHanor Ha edelfosine, npu koiiTo
KMCNOPOAHUST aTOM B eTepHaTa Bpb3ka e 3aMecTeH CbC capa. Tasu Moaudvkaums Lenu
nopobpsiBaHe Ha hapMakoKMHETUYHUTE XapaKTEPUCTMKM U MeTabonuTHaTta ctabunHoct, 6e3
CbLLUECTBEHA NPOMSIHA B NPUHLMMNHUSA MexaHn3bM Ha AencTteue [11]. Bbnpeku wupokus
CNEKTbP Ha LUTOTOKCUYHA aKTUBHOCT B NPEAKIMHUYHW MOAENM, KIMHUYHUTE U3NUTBAHNSA

He NoTBbPXAABaT ovakBaHaTa ePeKTUBHOCT U Pa3BUTMETO My KaTo NPOTUBOTYMOPHO
CpeacTBO € orpaHNyeHo.

Perifosine (Mepndo3nH) e CUHTETUYEH aHarnor oT BTOPO MOKOMeHne, Npy KOMTO XonuHoBaTta
rmasa Ha miltefosine e 3ameHeHa ¢ UuknuyeH nunepuamMHoB octaTbk. OCHOBHA Herosa
MuLLEeHa e cepuH/TpeoHrH knHasata Akt (PKB), kato notuckaHeTo Ha PI3K/Akt curHanHus
MbT BOAW A0 HamaneHa KneTb4YHa nponudepaumns u NnoBuLLeHa YyBCTBUTENHOCT KbM
anonTosa. Makap ehekTMBHOCTTa My KaTo MOHOTEpanus Aa € orpaHuyeHa, KOMOMHMPaHeTo
C NbyeTepanus nokasea obelaBallm pesynTtaTti B NPEeAKIMHUYHI MOAENW.
Erucylphosphocholine (EpyuundocdoxonuH, ErPC) ce pasnuyasa ot miltefosine ¢ no-gbnra
BbrnesogopoaHa Bepura (C22) n Hanmune Ha cis-gBoiHa Bpb3aka. Tean CTPYKTYpHU
ocobeHOCTH nosuLaBaT NMNOMUNHOCTTa U BnaronpuaTcTeaTt (HOPMUPAHETO Ha NamenapHu
MeMOBpaHHW CTPYKTYpU, KOETO HamarnsiBa XeMONUTUYHATa TOKCUYHOCT, XapakTepHa 3a yacT
OT ocTaHanuTe npeactaButenu Ha knaca [9]. Cnoco6HocTTa Ha ErPC ga npoHuksa npes

17

KPpbBHO-MO3bYHaTa Gapuepa ro npaBv NEPCNeKTUBEH KaHAUAAT 3a U3CTNeABaHNs Npu
MO3bYHU TYMOPU.

durypa 9. CTpykTypa Ha ankundocdonunuaHute aHanosm [12]

Miltefosine (MuntedosunH, hexadecylphosphocholine) e nbpBMAT NpeacTaBMTEN Ha BTOPOTO
nokoneHue ankundocgoxXonmHu, 4OCTUrHAN A0 KNMHWYHA ynoTpeba. 3a pasnuka oT nbpBOTO
NOKONEHWe CbeANHEHNS TON He CbabpXa MULIEPONOB CKEMNET, a MMa Mo-onpocTeHa
CTPYKTypa, CbCTaBeHa OT ankunosa Bepura u poccoxonuHosa rnaea. Tasu CTpykTypa
onpeaens cnocobHoCTTa My Aia ce Brpaxzaa B NMNUAHU MeMOpaHu 1 fa Bnusie BbpXy TaxHaTa
opraHusauus.

MunTed03vH nHayumpa KneTbyHa CMbPT Ype3 NpomsiHa Ha MembpaHHust pocchonmnuaeH
MeTabonu3bM, HapyLllaBaHe Ha nunuaHaTta curHanusaums u notmckare Ha PI3K/Akt n

MAPK curHanHuTe kackagn. OcBeH ToBa Bnusie BbpXy akTMBHOCTTa Ha poccponunasa C n
npoTeuH knHasa C, KOeTo AOMbIIHUTENHO HapyLUaBa KneTbyHaTa XxomeocTasa u CTuMynupa
anonTOTUYHW NPOLIECH.

CucremHoTO NpunoxeHune Ha miltefosine e orpaHn4eHo OT XeMonNUTUYHA aKTUBHOCT NpK
WHTPABEHO3HO MPUMOXEHUE U rACTPOUHTECTUHANHA TOKCUYHOCT MpK NepoparsiHo nevyeHue.
Bbnpekn ToBa N0OKanHOTO NPUMOXEHUE NpY KOXHW MeTacTasu OT KapLMHOM Ha MrnevHaTa
Xresa n KOXHU NMMdOoMM Nokassa NonoXUTENHU pe3ynTaTi, a M3BbH OHKonornsTa
miltefosine e yTBbpAeH kKaTo MbpBOTO ePEKTUBHO NepopanHo CPeACTBO 3a NeveHre Ha
BucLieparnHa nanwmanmosa [10].

MeMBpaHHMSAT MexaHM3bM Ha AeincTBre e ocobeHo BaxeH 3a HacTosiwara pabota. B [13] e
n3cneaBaHo B3aumogencTemeTo mexay miltefosine n mogenHyu nuno3omHn mem6panu, npu
KOeTOo ce npocrneassa AecTBneTo Ha cuHromuenuHasa n docconunasa C. NokasaHo e, ye
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miltefosine notucka membpaHHOTO pemoaenupaHe, Hamansea arperauuaTa u ClMBaHeTo Ha
JIMNO30MUTE M OrpaHMyYaBa ob6pasyBaHETO Ha BUCOKOU3BUTY MeMBPaHHU JOMEHMW.

Tosn edbekT ce 0bsicHaBa ¢ amdudmnHaTta cTpyktypa Ha miltefosine. Monekynarta moxe aa
ce Brpaxxga mMexay MembpaHHute dpocconunuan n Aa npomeHst hUsnYHUTE CBONCTBA Ha
nnuaHns Gyucnon, 6e3 AMpPeKTHO Aa UHXMOMpa eH3MMHaTa akTUBHOCT Ha chocdonunasuTe.
CnepoBaTernHo MmeMbpaHaTa cama rno cebe cv ce pasrnexga kato BaxHa TepanesTuyHa
mMueHa Ha miltefosine [13]

B [14] e nokasaHo, Ye MUNTedO3nHBT BNUsie BbPXY PU3MKOXMMUYHUTE CBOWUCTBA Ha
MeXAyKNneTbyHnTe MeMbpaHu Ha stratum corneum, KaTo yBenu4asa TaXHaTa TEYNMBOCT.
Ypes enekTpoHeH napamarHMTeEH Pe30HaHC € YCTaHOBEHO, Ye NpU onpeaenenmn
KOHLIEHTpaLMW NeKapCTBOTO Hamarnsea NoApeaeHoCTTa Ha NUNMUAHUTE Monekynu. ABTopuTe
npegnonarar, 4e MUNTedOo3NHBLT AeiCTBa KaTo ,pasgenuTen” Ha BbrmeBoaopoaHUTE BEpUri
1 Taka nosBumwiaBa MembpaHHaTta dnymaHocT [14]

PesyntaTtute Ha H. CapaHru u cbTpyaHuum [15] nokasear, Yye B3anMogencTBMETO Ha
MUNTEO3nNH C NIUNUAHM MemBpaHu 3aBUCK CUIMHO OT TEXHUSI CbCTaB. Haii-cuneH edekT e
HabnogaeaH npyu Membpaxu, narpagexn camo ot DOPC, kbaeTo ce oTunTa HamarnsiBaHe Ha
MeMBpaHHOTO CbNPOTUBMNEHWNE, NOBULLABAHE Ha KanauuTeTa u NpU3Haum 3a U3TbHABaHe Ha
6ucnos. MNpu MembpaHu, CbabpxaLLy COUHTOMUENMH U XONECTEePOn, KakTo 1 Npu moaen,
UMUTMpaLy nnasMeHata membpaHa Ha 6o3aiiHnLm, NpoHMKBaHeTo Ha miltefosine e no-



OrpaHUYeHo, KOETO Ce CBbP3Ba C No-NiTbTHaTa OpraHU3aums Ha NUNUAHUTE OMEHW.
Te3n gaHHM NoAKpensT CXBalaHeTo, Ye edpekTbT Ha MunTedo3nHa ce onpeaens He camo OT
XMMMUYHaTa CTPYKTypa Ha N1eKapCTBOTO, HO 1 OT NUNWUAHUS CbCTaB, OpraHu3aumsaTa un
HU3NKOXMMUYHUTE CBOMCTBA Ha MembpaHarta [15]

B pa6otata Ha Guo Yu v cbTpyaHuum [16] ce pasrnexaa npunoxeHne Ha NUNUAHN
HaHOCTPYKTypuUpaHu Hocutenwu, HatoBapeHu ¢ miltefosine, npu ekcnepumMeHTanHu moaenu

Ha pak Ha rbpaata. MacneaBaHu ca KNeTbYHW NIMHUN U XKMBOTUHCKU MOAENW CbC CBOGOAEH 1
kancynupaHx miltefosine, kaTo ca n3non3saHy MeToan 3a PUINKOXMMUYHO XapakTepusunpaxe,
(hapMakoKMHETUYEH aHanm3 1 OLEeHKa Ha aHTUTYMOPHUS eddekT. Thid KaTo cTaTusTa e
petpaxupaHa npe3 2023 r., TA crneaga Aa ce M3nonasa camo KaTo NpuMep 3a Bb3MOXEH
hopMynaumnoHeH NOAXOA, a He KaTo CaMOCTOATENHO A0Ka3aTencTBo 3a e(PEKTUBHOCT UMK
6esonacHocT [16]
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0O606LeHo, NuTepaTypHUAT 0630p Nokasea, Ye MUNTePO3NHLT € MeEMOPaHHO-aKTUBHO
CbelMHeHWe, YNETO AENCTBME 3aBUCH OT OpraHM3aumaTa u cbCTaBa Ha NUNuaHaTa cpeaa.
ToBa o60CHOBaBa U3MoN3BaHETO Ha NMUMNWAHW MOAESTHN CUCTEMU C Pa3NNYHO CbAbPXaHUE Ha
XOMEeCcTepon 1 CPUHIOMUENWH, KaKTo 1 NpunaraHeTo Ha obpa3Ha enuncomeTpusi 3a
npocreasiBaHe Ha npomexuTe B AebenmHara, MopdonorusTa 1 XoMoreHHoCTTa Ha punmmTe.
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CneuuarnHa 4act

2.1. Marepuanu

2.1.1. N3anon3BaHun matepuanu

B HacTosiLoTo u3cneaBaHe 3a NpUroTBsiHe Ha NUNUaHUTe hunmmn Gelle 13nonssaH CoeB

neuntuH (Walmark, Yexusi) 6e3 gonbnHUTENHO npeqMCTBaH@(oneCTepon (5- xonecTeH-_33-
on, C27H450H, Sigma Chemical Co., USA)_c aHanutnyHa Yncrora cblo 6Gelle nanonssaH

6e3 fonbnHUTENHO NpeyncTeaHe. OCHOBHUTE pa3TBopu Gsixa NPUroTBEHM Ypes pasTBapsiHe

Ha cbocqaonmnm,q n-xeKkcaH U _Ha ctepona B cmec xnopodopm/meraHon (9:1, 06./06.),_cnen_

KOETO KOMMOHEHTUTE 65Xa CMECEHN B HEOOXOAMMUTE CbOTHOLLIEHUS.

JleunTuHBT (2,5 MM) 1 xonecteponsT Bsixa cMeceHn Npu ukcMpaHo obLLO KONMYeCTBO
nmnuam ot 150 pmol Ha npo6a, ¢ MonHu dpakuum Ha xonectepona 0,1, 0,2, 0,3, 0,4, 0,51
0,6. CchmHrommenuHbT (Sphingomyelin, chicken egg yolk, 295%, Sigma-Aldrich, Australia)
Gelle pa3TBOpPEH B Cblyata CMec OT pa3TBOpUTENU 1 AobaBeH kbM M3bpaHu CbCTaBy.
Miltefosine (298%, perchloric acid titration, Sigma-Aldrich, USA) 6eLue nsnonasaH 3a
npuroTesiHe Ha paboTHM pa3TBopm B 1x ocaTHo BydbepupaH dusnonornyeH pastsop (PBS;
pH = 7,4; Sigma-Aldrich, Australia).

KaTto TBbpan HocuTenu 6sixa 3non3BaHu NOKpUTK CbC 3naTo kBapuosu noanoxku (0,5 x 0,5
cm) ¢ Henpo3payeH Au crnoi. [Mpeau oTnaraHeTo Ha NUNUAHWTE Pa3TBOPW NOANOXKMTE BsAxa

MOYMCTEHM Ype3 U3NnakBaHe C eTaHOM ¥ U3CyLllaBaHe C Bb3AyLUHA CTPys Npu cTaiHa
Temnepartypa.

2.1.2. MNpuroTesiHe Ha NUNWAHW CroeBe

JleunTUHOBO-XONECTEPONHNTE pa3TBopu Bsxa NpUroTBeHn B cMec xnopodopm/metaron (3:2,
V/V) Ypes CMeCBaHe Ha NELMTUH U XONeCTepon Npu 3ajafeHnTe MonHu dpakuum. 3a Bcekn
CbCTaB anukeoTa oT 5 Gellle HaHeCeHa BbPXy MOYMCTEH, MOKPUT CbC 3MaTo KBapLOB
cybcTpaT 1 HesabaBHO LeHTpodyrpaHa npu 2000 rpm 3a 60 s. Cnepn LeHTpodyrupaHe
npobuTte Bsxa ocTaBeHW NPU OKOSHK NabopaTopHM YCIoBKS, 3a Aa Ce OCUrypuy n3napsisaHe
Ha pasTBopuTens. Mony4YeHUsT nUNUAeH UM BbPXY NOASOXKKATA € 03HAYEH MO-A0S1y KaTo
neunTMHOBA OCHOBA.

Mpu ekcnepumMeHTUTE CbC CHPUHIOMUENMH NELIMTUHOBATA OCHOBA MbPBO GeLle NpUroTBeHa
no onucaHusi no-rope HauvH. Crep n3cyllaBaHe BbpXy npefsapuTenHo obpasyBaHaTta
neunTUHOBA OcHoBa bGelle HaHeceH 1 pasTBOp Ha cpmHrommenuH (2,5 mM, B cblyata
cmec xnopodopm/meTaHon) n npobata Gelle ocTaBeHa Aa U3CbxHe. Tas3n BTopa CTbMka Ha
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oTnaraHe Gelle u3BbpLIeHa npu MonHu gpakumm Ha xonectepon 0,1, 0,3 1 0,6, 3a ga ce
npocneau Kak CbAbPXaHNETO Ha XONecTepos Bnnsie BbPXy BKIOYBAHETO HA CHUHTOMUENUH
1 BbpPXYy CBOWCTBaTa Ha nony4eHus unm.

3a npuroTesiHe Ha u3xoaeH pasteop 4 mg miltefosine 6sxa pastBopern B 1 mL DMSO,
KOETO cboTBeTcTBa NpnbnuantenHo Ha 10 mM pasteop. PaboTHute koHueHTpauum 100, 150
n 190 @ 6s1xa n3bpaHn Bb3 ocHoBa Ha AaHHu 3a IC50/IC75 npu A549 n HUVEC kneTbyHu
MOZienu, U3nonaBaHun B NpeaxofaHu nacneasanus [17, 18].

Cnep npurotBaHe NUNUAHO NOKpUTUTE cybeTpaTy (Cbe 1 6e3 conHrommenuH) bsixa
nsnoxeHu Ha miltefosine B PBS 3a 60 s npu craiiHa Temnepatypa. KoHTponHuTe npobu 6axa



TpeTupaHu camo ¢ PBS npu naeHTWYHM ycrnoBust, 3a Aa ce oTAeNaT ehekTuTe, CBbp3aHu ¢
Bydepa, oT edhekTa Ha NnekapcTeeHaTa Monekyna. Cnen TpetupaHeTo npobute Bsxa
N3CyLLEHW 1 3MepeHn Ype3 obpasHa enuncoMeTpus, kaTo LenTa GeLue Konu4ecTBeHo Aa ce
npocneadat aebenuHara Ha dunma n NPocTpaHCTBEHATa My XOMOreHHOCT Npeav u cnej
ekcno3uumsa Ha PBS unu miltefosine.

2.2. MeTtoamn

2.2.1. ObpasHa enuncomeTpus (Imaging Ellipsometry)

EnuncomeTpuyHnTE N3mMepBaHus 6sxa 3BbpLIEHN C 06pa3eH CreKTPOCKOMNCKN ENUMNCOMETHP
Accurion EP4 (Park Systems) npu bren Ha nagaHe 60° 1 npu okonHU nabopaTopHU YCroBUS.
CnekTpockonckaTa Hynesa enuncomeTpusi 6elle usnonasaHa B AnanasoHa 360-1000 nm 3a
onpeaensHe Ha yCrnoBuaTa Ha U3mMepBaHe ¥ 3a BanuampaHe Ha OnTUYHWUSA MOAEN.
MpocTpaHCTBEHO paspelleHnTe kapTh Ha AebennHaTa Bsixa nonyyeHn B pexum Ha obpasHa
€nuncoMeTpusi C poTaLMoOHHO KomneHeupaHa enuncomeTpust (RCE), kato 3a Bcsiko
n3obpaxeHne bsixa U3Non3BaHW aBTOMaTU3NPaHM HACTPOMKKN 3a OKyC U ekcrno3nums [16]
Park Systems, Accurion EP4 Imaging Spectroscopic Ellipsometer, product documentation.
[aHHuTe 6sixa aHanu3npaHn Ype3 MHOTOCIIOEH OMNTUYEH MOZEN, BKMOYBALL, KBApLIOB
cy6CTpart, 3naTeH crovi 1 noaabpxaH nunuaeH dpunm. KomnnekcHUsT nokasarten Ha
npeyynsaHe Ha 3naToTo 6elwe B3et ot Johnson u Christy [17]. ebenvHuTte Ha cnoeBeTe Ha
cybcTpaTa u edbeKkTUBHaTa rpanaBocT 6sxa NoaAbpXXaHW NOCTOSIHHW NpW nNocneasalumTe
HanacsaHus. JIMNMOHUAT NOKPUBEH crioi Gelle MofenupaH Kato npo3padeH unv Ha Kowum
(k = 0) ¢ chukcupaH nokasaten Ha npedynesaHe n = 1.45 npu pedepeHTHaTa ObMKMHA Ha
BbIHaTa, a gebenvHarta Ha punma Gelue n3nonaeaHa kKaTo OCHOBEH NapameTbp 3a HamnacsBaHe.
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KapTtuTte Ha gebenvHaTa 6sixa reHepypaHn Ypes npunaraHe Ha CbLuMsi ONTUYEH MOAEN KbM
RCE un3obpaxeHusita, KOeTo fage NpoCcTpaHCTBEHW pa3npeaeneHns Ha ekBuBaneHTHaTa
onTuyHa febenvHa npeam n cnep Tpetupare ¢ PBS nnu miltefosine. Benykn HanacBaHus n
KapTu 6sixa U3roTBeHn cbe copTyepa 3a aHanua EP4 [19].
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2. Pesyntat n guckycus

3a npocnegsiBaHe Ha B3anMOAENCTBUETO Ha MUNTEMO3UH C NINMUAHN MOAESNHU CUCTEMMU
nNbpBO 6sixa n3cneaBaHu neunTuH-xonecteponHu cpunmm (L+Chol). Tean npobu cnyxat kato
6a3oB MeMbpaHeH MoAen, Npu KOWTO MOXe Aa Ce OLEHU Kak CbAbPXaHMETO Ha XonecTepor
BNusie BbpXy MopdornoruaTa, aebenvMHara u XOMOreHHOCTTa Ha Crnosi Npeau 1 cneq,
eKkcrnosnumsa Ha MunTedo3nH. MamepBaHusita 6sixa npoBeaeHN Npy MOSHN hpakuum Ha
xonecrtepona 0,1, 0,2, 0,3, 0,4, 0,51 0,6 (Pur. 10).

KapTuTte Ha gebenvHaTa nokassat NpoCTPaHCTBEHO HEEAHOPOAHO pasnpeaenexHne Ha
NMNUOHUA MaTepuarn, KOeTo ce NposiBsiBa KaTo 06rnacTu ¢ pasnuyHa eKkBUBaNeHTHa onTuYHa
nebenvHa. Pasnukute mexay CUHUTE U XXBbMATUTE 30HU OTpassBaT Bapuauuv B flokanHarta
nebenvHa n NbTHOCT Ha crnosi. 3aBUCMMOCTTa Ha cpegHaTa AebenunHa oT xonecteposnHara
dpakumns e npeactaBeHa Ha ®ur. 11. 3a nacneasanute L+Chol ounmu cpegHata aebenvnHa
Ha nunuaHaTa 6asa e npubnuantenHo 480 + 20 nm.
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®urypa 10. Mopdonorms Ha HaHeceHn neunTuH-xonecteponHu ounmm (L+Chol) npean un
crnep obpaboTka ¢ MunTedo3uH. MNpeacTaBeHn ca enmncoMeTpUYHN KapTyh Ha
eKBMBaneHTHaTa onTnyHa aebenunHa 3a mMonHu pakumm Ha xonectepona xchol = 0,1-0,6.
JlaBaTa KonoHa nokasea unmuTe crnea nsnapsisaHe Ha pasTBOPUTENS NPU OKOMHU
nabopaTopHX ycrnoBus, a AscHaTa KOMoHa - CbOTBETHUTE UMK cres ekcrnosnums Ha
munTecosnH B PBS 3a 60 s 1 nocnensalLo M3cyLuaBaHe.
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durypa 11. 3aBucumocT Ha cpefiHaTa AebenuHa Ha NMNUOHUS CroW OT MonapHaTa dpakuums



Ha xonectepona B L+Chol dovnmuTe.

3a no-To4Ha oLueHKa Ha XOMOreHHOCTTa Ha nunuaHaTa 6asa belle aHanuamMpaHo
OTHOCUTENHOTO pasnpeaeneHne Ha AebennmHuTe, N3BMNeYeHn OT eNUNCOMETPUYHUTE KapTu.
Xuctorpamute Ha dur. 12 nokassaTt He camo cpefiHaTa CTOMHOCT Ha AebenuHara, Ho 1
LUMPpVHATa Ha pa3npeaeneHneTo, T.e. JOKOMKO oTAenHUTe obnactu oT ounmMa ce pasnuyasar
efHa oT apyra.

Bbpxy neuntuH-xonecteponHute unmu 6elwe npunoxeH 150 @] pas3TBOp Ha MUNTECO3NH.
Tasu KoHUeHTpauusi e usbpaHa kato MexanHHa paboTHa CTOMHOCT, cCbobpaseHa ¢
n3nonasaHnTe B NpeaxodHu knetbyHu nacnegsanus IC50/IC75 ananasonu 3a A549 n
HUVEC mogenu [17, 18].
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durypa 12. PasnpeneneHus Ha gebennHata Ha HaHECEHU NEeUUTUH-XONEeCcTeposHU hunvu,
nony4eHun Ypes obpasHa enuncomeTpusi. XuctorpaMmuTe nokassaT OTHOCUTenHaTa 4YectoTa Ha
CTOMHOCTUTe Ha AebenvHaTta 3a MolapHU CbOTHOLLIEHWS NeumnTuH:xonectepon (a) 9:1, (b) 8:2,
(c) 7:3, (d) 6:4, (e) 5:5 u (f) 4:6. YepBeHuTe KOMOHN CLOTBETCTBAT Ha U3XOAHUTE hUNMK, a
LMaHoBUTE - Ha CblLuMTe UnMu creq ekcnosuums Ha muntedgosmH B PBS 3a 60 s. MnbTHUTE
KpvBYM ca [aycoBM anpokcumaLym, N3nosn3sBaHK 3a oLieHka Ha cpefHaTa aebenuvHa un
LIMpUHaTa Ha pasnpeneneHneTo.

Cnepn ekcrno3vuust Ha MunTedo3uH ce Habnogasa HamansiBaHe Ha AebenuHarta Ha crnosi U
CTeCHsiBaHe Ha pasnpeaeneHveTo Ha aebenuHute. MNpu YacT OT CbCTaBUTE CTOMHOCTUTE Cce
KOHLIEHTpUpaT 0CHOBHO B AnanasoHa 400-500 nm, koeTo nokassa no-paBHOMEPHO
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pasnpefeneHne Ha NUNUAHUA Matepuan BbpXy NOBbPXHOCTTA. TO3K pe3ynTar Moxe Ja ce
WHTEepnpeTupa KaTto CTPYKTYpHa peopraHn3aums Ha crnos, npeanssrkaHa ot
B3aVMOJeNCTBNETO Ha aMdudunHaTa Monekyna Muntedo3nH ¢ nunuaHaTta matpuua. Tbit
kaTo MunTedo3nHbT € npunoxeH B PBS, BnusiHneto Ha Bydepa Helle oTyeTeHo Ypes
OTAENeH KOHTPONEH eKCNepUMEHT.

durypa 13. Pasnpegenenus Ha gebenvHarta Ha NeUUTUH-XONECTEPONTHN UMM CbC
CbOTHOLLEHWe 7:3, Nony4eHn Ypes obpasHa enmncomeTpus, C BKITKOYEH KOHTPON 3a
BNUAHNETO Ha PBS.

Ha owur. 13 e npeactaBeHo pa3npeaeneHueto Ha aebenuHara 3a L+Chol dounmm cbe
CbOTHOLLEHWE 7:3 crnef KOHTPonHO TpeTupaHe ¢ PBS. CpaBHeHMeTO nokas3ea, Ye bydepbT
MOXe Aa NPeamnsBuKa N3BECTHU NPOMEHM B NMOBLPXHOCTHOTO pasnpeneneHne, Ho
HabntogaBaHoOTO NpeHapexaaHe crnef AobassHe Ha MUNTedO3NH e No-n3paseHo. Toea
no3BorsiBa epekTbT Ha NekapcTBeHaTa Mornekyrna a ce pasrnexza kato cneunduyeH npuHoc
KbM MpOMsIHaTa B NIMNMUAHUS UM, @ He caMO KaTo pe3ynTaT OT KOHTaKT C BOAHA cpefa.
Bropara rpyna ekcnepumeHTun Gelue npoBedeHa ¢ nunuaHa mogenHa cuctema L+Chol+Sph,
nonyyeHa ypes fobaBsHe Ha CHPUHIOMUENVH KbM NMELMUTUH-XonecTeponHaTa 6asa. Tasu
cuctema e no-bnuska 4o membpaHHu obnacTu, 6oratn Ha COUHTONUNUAM U XONECTEPON,
KOWUTO Cca CBbp3aHu C No-NiTbTHA NMNUAHA opraHn3aums. MiacnegBaHu 6sxa npoby ¢ MosHM
dpakumn Ha xonectepona 0,1, 0,3 n 0,6, kaTto kbM NpeaBapuTenHo dopmuparus L+Chol
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cnon belwe fobaBeH pa3TBop Ha chmHrommenuH (1 , 2,5 mM). JobassaHeTo Ha
chMHroMmnenuH BoAu 40 n3rnaxaaHe Ha crnosi, 6e3 aa NpoMeHs CbLUECTBEHO cpeaHaTta My
nebenvHa.

durypa 14. Mopdonorusi Ha HaHeceHn neunTnHoBu unmm (L+Chol+Sph) npeau n cneg
obpaboTtka ¢ MunTedo3mnH. lNMokasaHn ca NpeacTaBUTENHN €NUNCOMETPUYHM KapTu Ha
eKBMBaneHTHaTa onTnyHa aebenuHa 3a MonHu dpakumm Ha xonectepona xchol = 0,1, 0,3 u
0,6. JlABaTa konNoHa noka3Ba U3XoAHWUTE UMK, a crieaBalluTe KONIOHU - CbOTBETHUTE
dwvnmu cnep ekcnoavumst Ha muntedosuH npu 100, 150 n 190 @ Bcuukm kaptu ca
obpaboTeHn Ype3 MHOroCNoMHNA ONTUYEH MoZen, onvucaH B pasgen ,Metogu, n ca
npeacTaBeHy Npy e4HaKBa LIBETOBA ckana.

Cnep pobaBsiHe Ha MunTedo3unH kbm L+Chol+Sph dunmuTe He ce HabnogasBa CblUEeCTBEHO
yBenu4yaeaHe Ha febenuHaTta Ha crnosi. BMecTo HaTpynBaHe Ha Matepuan Bbpxy
NMOBBPXHOCTTa Ce OTYMTa U3rnaxKaaHe 1 No-XOMOreHHo pasnpegeneHue Ha gebenvHara. Tosa



noBefeHVe NoaKpens NPeanoNioKEHNETO, Ye MUNTEdO3NHBT He OCTaBa caMo KaTo oTAeneH
NOBbPXHOCTEH CIIOM, a ce Brpaxaa Unu npepasnpeaens B nunuaHarta matpuua. MogobHa
MHTepnpeTauns e B CbOTBETCTBME C AaHHM, Ye ankundochonunuante B3ammoaencTear ¢

29

MembpaHuTe Ype3 BKMoYBaHe B NMUNUAHUSI BUCMON 1 NPOMsiHA Ha HEroBUTE (PU3UKOXUMUYHN
cBoucTBa [15, 16,].

3a oHarneasBaHe Ha Tas3u MHTEpNpeTaums e NpeacTaBeHa CxeMa Ha Bb3MOXKHOTO BrpaxiaHe
Ha munTedo3uH B L+Chol+Sph mogenHata cuctema (dur. 15). Cxemata o606LaBa
HabnogaBaHaTta TeHAeHUMs: BMecTo obpasyBaHe Ha otaeneH aeben NoBbpPXHOCTEH CIOW,
B3aVMOLEVICTBMETO BEPOSITHO BOAW A0 NpeopraHn3aums Ha nunuaHaTta matpuua u Ao no-
paBHOMEPHO pas3npenerieHve Ha matepuana.

durypa 15. Cxema Ha npegnonaraemo BrpaxzaaHe Ha MunTedo3nH B nunuaHaTa MogenHa
cuctema L+Chol+Sph.

0606LeHo, pesynTaTuTe nokaseart, Ye obpasHaTa enuncoMeTpusi € NOAXOAsL, MeTos 3a
npocneasBaHe Ha NPOMeHN B MOpdhonormsiTa 1 ekBuBaneHTHaTa ontnyHa aebenvHa Ha
NMNUOHU MOAENHN CUCTEMM crnep TpeTupaHe ¢ MunTedo3unH. ManonssaHute KoHUEHTpauum
100, 150 1 190 @ ca cbobpaseHn ¢ npeaxodHn uscneasanus sbpxy A549 n HUVEC
KneTbyHU mogenu [14, 15], koeTo No3BonsBa nonyyYeHuTe faHHW Aa 6baaT MHTEpnpeTupaHu
B KOHTeKCTa Ha BMonNorMyHo peneBaHTHU KOHLEHTPALMOHHN AnanasoHu.

Han-uspaseHo HamansBaHe Ha gebenuHata npu L+Chol dmnmute ce Habnogaea 3a cbcTaBa
¢ neunTuH:xonectepon 6:4. ToBa nogckasea, Ye eddekTbT Ha MUNTedo3nHa 3aBncK oT
XONEeCTEPONHOTO CbAbpXKaHWE U OT HaYanHaTa opraHm3aums Ha MMNUAHUS croi. TakbB
N3BO[, € CbIMacyBaH C NUTepaTypHU AaHHW, cnopes KOMTo MeEMOPaHHUAT CbCTas,
CbAbPXKaAHNETO Ha XONecTepos U HaNMMYNETo Ha CAOMHIONUNUAN MoraT Aa onpeaenst
cTeneHTa Ha NPOHMKBaHE U Ha4yMHa Ha AencTBue Ha ankundocdhonunuaute [15, 16, 20, 21,
22].

OT rnefHa ToYka Ha MexaHu3ma, NonyYyeHnTe AaHHU NOAKPEensT CXBaLLaHETo, Ye
MUNTEO3NHBT AECTBA HE CaMO KaTo Moriekyna, KosaTo ce agcopbupa Bbpxy NOBbPXHOCTTA,
a KkaTo MeMbpaHHO akTuBeH ankundocdonunua. BrpaxagaHeto My B nunuaHata dasa moxe
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[ia NpoOMeHW nokanHaTta nogpeaeHocT, AebennHata n XoMoreHHoCTTa Ha crnosi. Tosa e
0COBEHO BaXXHO NpY CUCTEMU, CbAbPXKALLM COUHTOMUENTUH U XONECTEPOr, Thid KaTo Teaun
nMNUaM ydacTsaT BbB (DOPMUPAHETO Ha Mo-nogpeaeHn MembpaHH JOMEHM.

CrepgoBaTenHo pesynTaTTe OT HacTosiLLaTa pabota cBbp3BaT ENUNCOMETPUYHO N3MEPUMUTE
npomenu B AebenvHata n mopdonorusita ¢ U3BeCTHUTE MeMBpaHHN MexaHU3mu Ha AeiicTBre
Ha MunTedgo3nHa. HabnogasaHoTo usrnaxgaHe v HaMmansiBaHe Ha aebenvHata cneq
TpeTupaHe nokaseart, Ye obpasHaTa envncoMeTpusi MOXe Aa Ce M3MNon3Ba KaTo YyBCTBUTENEH,
6e3mapkepeH Noaxof 3a OLeHKa Ha B3aMOAeNCTBUETO MEXY NeKapCTBEHN MOMEKYNM 1
NUNUAHU MOZENHN CUCTEMM.
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3. 3akntodeHune

B HacTosiwaTta gunnomMHa pabota Gelle ncnensaHo B3aMmMoaencTBMETO Ha MUNTE(O3UH C
NMNUOHU MOAENHM cUCTeMM Ype3 obpasHa enuncomeTpus. MNoaxoabT no3sonsisa
6e3mapkepHO npocneasBaHe Ha MOpdONnorMaTa, XOMOreHHOCTTa U eKB/BarieHTHaTa onTu4Ha
AebenvHa Ha TbHKV NUNMAHW UNMK Npeaun v cnea TpeTupaHe ¢ fiekapcTBeHa Monekyna.
MonyyeHuTe pesynTaTy nokaseart, Ye MUNTEdO3NHBT NPOMEHS CTPYKTypaTa Ha NeumTuH-
XonecteponHuTe unmu, Kato BoAM A0 HaMansiBaHe Ha aAebenvHarta u 4o No-paBHOMEPHO
pasnpefeneHve Ha NUNUAHUS matepuan Bbpxy NOBbPXHOCTTA. Han-napaseH edekr e otyeTeH
npu cbCTaBa NeuuTuH:xonecTepon 6:4, KOETo Nokasea, 4Ye B3aMMOAEeNCTBUETO 3aBUCK OT
XONecTeposiHOTO CbAbpXKaHve 1 Ha4YanHaTa opraHn3aums Ha crnos.

Mpu cuctemnte, cbabpXaLLM CHUHTOMUENUH, [0BABSHETO HAa MUNTEMO3NH HE BOAN 10
CbLLECTBEHO yBenu4yaBaHe Ha febenuHara, a no-ckopo A0 M3rnaxaaHe 1 XoMoreHu3vpaHe Ha
dunma. Toan pesynTtaT noakpens NPeanonoXeHeTo, Ye MUNTedo3NHBLT He ce HaTpynBea
camo KaTo oTAeneH NOBbLPXHOCTEH CIION, a Ce Brpax/aa unu npepasnpegens B nunuaHata
maTpuua. Taka obpasHaTa enurncomeTpus ce NoOTBbPXKAABA KaTo YyBCTBUTENEH METOA 3a
nscnenBaHe Ha NekapcTBO-MeMBpaHHN B3auMOAENCTBUSI B MOAENHN CUCTEMM.

Pabotarta nokassa 1 nepcnekTBaTta 3a nocneasaliy n3cneaBaHns ¢ no-6nmsku 4o
KneTbyHaTa MmembpaHa mogenu, BKMIOYUTENHO MOHOCIIOEBE, MO-COXHN NUNUAHN CbCTaBW U
Opyrv MeMBpaHHO aKTUBHU NekapcTBEHW Morekynu. Takuea ekcrnepumeHTy brxa



NO3BOMNIM MO-MbIHO CBbP3BaHE Ha EMUNCOMETPUYHNUTE AAaHHU C GUOMU3NYHUTE MEXaHWU3MU
Ha JencTBIe Ha n3crneaBaHUTe Npenapary.
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4. MpuHocy Ha gunnomHaTta paboTa

B pamkuTe Ha gunnomHarta paboTa ca NocTUrHaTu CnegHUTEe OCHOBHU MPUHOCHK:

1. N3BbpLueH e nuTepaTtypeH 0630p BbPXY NPUMOXEHNETO Ha obpasHaTa enuncomeTpus 3a
XapaKTepu3vpaHe Ha TbHKW CNoeBe, NOAAbPXaHW NUNUAHN MeMBpPaHn 1 NekapcTBo-
MeMBpaHHW B3anMOAENCTBYS.

2. O606LLeHM ca faHHKU 3a CTPyKTypaTa u MeMbpaHHUTEe MexaHU3MK Ha OeCTBUE Ha
ankundochonunuanTe, ¢ akLeHT BbpXy MUnTedo3nHa 1 HEroBoTO B3anMOAENCTBIE C
TIMNUAHU MOAENHMN CUCTEMM.

3. MoabpaHu 1 NPUNoXeHN ca NUNUAHN MOAENHN CUCTEMU Ha OCHOBaTa Ha NeLUTUH,
X0necTepon 1 CUHrOMUENIUH, Ypes KOUTO € NPOCNEAEHO BNUAHNETO HA MeMBpaHHUS CbCTaB
BbPXY B3aUMOAENCTBUETO C MUNTEMO3NH.

4. MpoBeaeHMn ca ekcrnepuMeHTn ¢ obpa3Ha enuncoMeTpus 3a KONIMYeCTBEHO onpeaensiHe Ha
Mopdonorusita, XoOMOreHHOCTTa U ekBUBaneHTHaTa onTuyHa AebenuHa Ha nunuaHuTe punmm
npeav u cnep TpetupaHe ¢ PBS 1 muntedosuH.

5. HanpaseH e aHanu3 Ha nony4yeHnTe enuncoMeTpUYHN daHHW, KOWTO Nnokasea, Ye MeToabT
e nNpunoXxum 3a 6eamMapkepHo nscrneaBaHe Ha B3aMMOAENCTBUETO Ha MUNTE(O3NH C NMUNUAHN
MOAENHU CUCTEMU U MOXeE [a Ce U3MOoMn3Ba KaTo OCHOBa 3a 6baeLLm NpeaknMHUYHN
61ounsnyHn nacneaBaHus.
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