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1. Krastev D, Paloff A, Krastev N, Apostolov A, Ovtscharoff W. Ultra-structure of trigeminal
ganglion in human. Journal of IMAB—Annual Proceeding (Scientific Papers) Book. 2008: 1.

ABSTRACT

The trigeminal ganglion (TrG) is built of pseudounipolar neurons, their fibers and satellite cells.
Neurons that are different in size have been visualized using electronmicroscopic method. It is
particularly interesting that stored pigments are a result of age alterations. Pseudounipolar
neurons in (TrG) are sensory cells and they receive nerve impulses from sensory nerve
terminals. In conclusion, (TrG) is a related station that receives information, arranges it and
transmits the signal to the central nervous system (CNS).

Key words: trigeminal ganglion, pseudounipolar neurons, sensory cells

1. KpscreB /I, Ilano A, KpbcreB H, AnocronoB A, OuapoB B. Yarpactpykrypa Ha
TPUTEMHUHATHIS TAHIIIMOH B yoBeka. Journal of IMAB—Annual Proceeding (Scientific Papers)

Book. 2008:1.

PE3IOME

Tpuremunanuust raumuil (TrG) e uszrpazeH ot nceBIOyHUNOISIPHA HEBPOHH, TEXHUTE BIIaKHA
U CaTeIUTHU KJIETKHU. Pa3nnuHuTe MO pasMep HEBPOHU Ca BU3YyAIM3HPAaHU C IOMOLITA HA
€JIEKTPOHHOMUKPOCKOIICKH MeToJl. OCOOEHO MHTEPECHO €, Y€ ChXPaHSBAaHUTE MUTMEHTH ca
pe3ynrTar OT Bb3pacToBU poMeHU. [IceBnoynunomnsipaute HeBpoHu B (TrG) ca ceTUBHU KIIETKH
U T€ NOoJy4yaBaT HEPBHU MUMIIYJICH OT CETUBHUTE HEPBHU OKOHYaHHUs. B 3axmouenue, (TrG) e
peneitHa craHuus, KOATO pueMa HHPOpMaIus, NOJAPEKIa 51 U MpeiaBa CUTHAJIa Ha IIeHTpaJiHa

HepBHa cucrema (LIHC).
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2. Krastev D, Dimitrov A, Krastev N. Histochemical observation of nitric oxide synthase in
trigeminal ganglion using NADPN-diaphorase techniques. Cyto- and myeloarchitectonic of
trigeminal ganglion in humans. Comptes rendus de I’Académie bulgare des Sciences 2010, 63,

(6) 925-932.

ABSTRACT

Despite the considerable amount of experimental data on the normal cytoarchitectonics,
ultrastructure and cytochemistry of the trigeminal ganglion (TrG), some aspects in the scientific
literature are not sufficiently elucidated. Studies using atypical neurotransmitters such as nitric
oxide (NO) shed new light on the explanation of transmission mechanisms according to
standards and disease changes in several brain structures. At the same time, scientific
publications revealing their presence in TrG are extremely insufficient and their effect is still
controversial.

In the last decade, it was discovered that one of the main transmitters in primary sensory
neurons is NO. It performs most of the physiological role in the TrG system. As a specific
histochemical marker of neurons in the TrG, an enzyme called nicotinamide adenine

dinucleotide phosphate diaphorase (NADPH-d) is widely used.

2. Kpscre [, AumutpoB A, KpbereB H. XuctoxumMuyHO HaOIOEHUE HA a30TE€H OKCHJ
CHHTa3a B TpUreMuHasleH ranmmil ¢ nomoura Ha NADPN-nuadopasau texnuku. L{uto- u
MHUETI0APXUTEKTOHUKA Ha TPUTEMUHAIHUS TaHui nipu xopa. Comptes rendus de [’Académie

bulgare des Sciences, 2010, 63, (6) 925-932.

PE3IOME
Bbnpekn  3HaYMTENHOTO  KOJMMYECTBO  E€KCIEPUMEHTAJHM JIaHHM 33  HOpMajHaTa
LUTOAPXUTEKTOHUKA, YITPACTPYKTYpa U LUTOXUMUS Ha TpureMuHanuus ranmuii (TrG), Hsaxon
aCIIeKTH B Hay4HArTa JIMTEepaTypa He ca JOCTaThuHO U3sACHEHU. M3cnenBanusaTa ¢ moMoITa Ha
HETUIIUYHU HEBPOTPAHCMUTEpPH KaTo a3oTeH okcua (NO) XBbpIAT HOBa CBETIMHA BBPXY
OOSICHEHHETO Ha MEXaHW3MUTE Ha MpeJaBaHe CIOpe] CTaHJapTUTE U OOJECTHUTE IPOMEHH B
HSKOJIKO MO3bYHM CTPYKTypu. B cChIIOTO BpeMe Hay4yHMTe NyOJIMKallUU, Pa3KpHBALIH
npuchkcTBHETO UM B TrG, ca KpailHO HEJOCTAThYHH U €(EKTHT UM BCE OIIIE € CIIOPEH.

IIpe3 nocieaHoTO AeceTuneTue Oele OTKPUTO, Ye €JMH OT OCHOBHUTE MpEIaBaTeiy B

I'bpBUYHUTE ceH30pHU HeBpoHU € NO. Toil u3nbiHABa MO-rojsiMa 4yacT OT (PU3MOIOru4HaTa
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pons B cucremara Ha TrG. Kato cnenuduueH XuUCTOXMMHYEH Mapkep Ha HeBpoHH B TrG,
€H3MMBT, HAPEUCH HUKOTHMHAMUJ aJieHuH AuHyKiaeotun ¢ocdar nuadopaza (NADPH-A), e

IIUPOKO HU3II0JI3BACM.

3. Jelev L, Krastev N. and Malinova L. An aberrant deep muscle crossing popliteal fossa
and concomitant popliteal vein variation. A review of the related muscle and venous variations.
Translational Research in Anatomy, 2021, 25, p.100146.

ABSTRACT

Knowledge of the normal anatomy as well as the possible variations of the popliteal fossa and
its neurovascular structures are important for safe surgical dissection and accurate imaging.
The muscular and vascular variations described here were observed during routine anatomical
dissection of the left lower extremity of a 62-year-old male cadaver. An abnormal muscle was
identified on dissection of the deep structures in the inferior compartment of the left posterior
thigh and popliteal fossa. It originates proximally from the lateral intermuscular septum and
the tendon of the short head of the biceps femoris. Moving downward and medially, this
unusual muscle crosses the adductor hiatus, passing between the popliteal artery and popliteal
vein to finally insert into the adductor tubercle of the femur. A variation of the deep venous
system of the same lower extremity was also observed. In this case, the popliteal vein does not
enter the adductor canal but continues above the posterior surface of the large adductor and in
the upper third of the thigh pierces the muscle fibers to join the deep femoral vein. Only small
collateral veins accompany the femoral artery along the adductor canal. Although rare, some
hamstring variants may alter the anatomy of the popliteal fossa and be associated with

abnormal vascular anatomy.

3. Kenes JI, KpbcreB H, ManunuBa JI. AGeppanTeH ABIOOK MYCKYN, MpeCcHYaI]
MOJIKOJICHHATA SIMKA U ChITbTCTBAIIlA BapHAIlMs Ha TIOKOJICHHATa BeHa. [Iperie ] Ha CBbp3aHHUTe
MYCKYJIHH U BEHO3HU Bapuaiuu. Translational Research in Anatomy, 2021, 25, p.100146.

PE3IOME

3HAHUATA 32 HOPMAJIHATA aHATOMMS, KAKTO U Bb3MOXKHUTE BapUALIMX Ha ITOJIKOJICHHATA SIMKA U
HEITHUTE HEBPO-ChJIOBU CTPYKTYPH Ca BayKHU 3a Oe30MacHa XUpypriudHa JUCEKIUs U TTperr3Ha
oOpa3Ha auarHoctuka. OnucaHuTe TYK MYCKYJIHHM M ChJIOBH BapHallUU ca HAOIIONABaHM I10
BpEME Ha pyTHMHHA aHATOMHWYHA JUCEKLIMS Ha JIEBUS J0JIEH KPalHMUK Ha 62-TOIUIIEH MBXKU
Tpyn. Ilpu nuceknus Ha qbIOOKUTE CTPYKTYPH B JOJIHATa 4acT Ha OTAEJIEHUETO Ha JISIBOTO
3aqHO Oelpo M TOAKOJICHHATa sMKa Oelle WACHTU(PHUIMPAH aHOPMAJEH MYCKYN. 3arouBa

MIPOKCHMAJTHO OT CTPAaHUYHATA MEKIYMYCKYIHA MTPETpajia U CyXOXKIINETO Ha KbcaTa IJiaBa Ha
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Ounenica Ha OenpeHara KOCT. [IBMKEHKM ce HAgolMy U MeIUallHO, TO3M HeoOM4aeH MYCKYIl
npecuya ayKTOPHUS XHATyC, IPEMUHABAWKN MEX/Ty ITOJKOJICHHATA apTepus U MOAKOJICHHATa
BEHa, 32 J1a cé BMBbKHE Hakpas B aJyKTOpHHUs TyOepKyn Ha OenpeHara kocT. HabmonaBana e
CBHILIO BapHalUs Ha JbJIOOKAaTa BEHO3HA CHCTEMa Ha CHIIMS JI0JeH KpaHUK. B To3u ciydait
MOJIKOJICHHATa BEeHA HE HaBJIM3a B KaHajla Ha aJIyKToOpa, a MpoJbJbKaBa OTrope Mo 3ajHaTa
MOBBPXHOCT Ha TOJIEMHSI QfyKTOP M B TOpHATa TpeTa Ha OepoTo MpoOHBa MyCKYITHUTE BIIaKHA,
3a Ja ce cheAMHU C Abi0okara (emopanHa BeHa. CaMO MaJIKU ChI'BTCTBAIM BEHU
MpUIpyX)aBaT (eMopaiiHaTa apTepus Mo aayKTOPHHS KaHajl. BBIpekn ue psSaKo ce cpemiar,
HSIKOW BapMaHTH Ha MYCKYJIMTE Ha 3ajJjHaTa 4acT Ha OeApOTO MOXKe /1a MPOMEHST aHaTOMUSATA

Ha IIOAKOJICHHAaTa sIMKa 1 J1a 6’I)IlaT CBbP3aHHU C HeoOuyaiina ChJ0Ba aHATOMU .

4. Kalniev M, Krastev D, Krastev N. Investigation about the Distribution of Fibronectin in the
Central Zone of the Knee Joint Menisci. Comptes Rendus De L Academie Bulgare des Sciences.

2013, 66(11):1653-6.

ABSTRACT

The aim of our study was to trace the distribution of fibronectin in some different areas of the
meniscus. The study was conducted on the menisci of the knee joints of Wistar rats. Light
microscopy, transmission electron microscopy and immunohistochemistry to demonstrate
fibronectin have been used. We observed that fibronectin consists of medium-sized granules
that are densely packed with each other mainly in a single row on the plasmalemma of cells in
the SSZ. The TSZ contains fibronectin of fine and medium-sized granules located not only on
the cell membrane but also close to the cells in the territorial matrix. Our observation revealed
that in the deeper TPZ fibronectin consists of small granules located in the territorial matrix of

the cells.

4. KanmaneB M, Kpscres /., KpbereB H, Bununos K. UMyHOXHCTOXMMHYHO M3CiI€IBaHE Ha
pasmpeneneHueTo Ha (UOPOHEKTUH B HSKOW 30HU Ha MeHuckyca. Comptes Rendus De L
Academie Bulgare des Sciences. 2013, 66(11):1653-6.

PE3IOME

[lenTa Ha HamieTo W3cieaBaHe OeIle Ja ce MPOCIean paslpeaciieHneTo Ha (pruOpPOHEKTHH B
HSKOM pa3MYHH 30HU Ha MEHHUCKyc. M3crieaBaHeTo € MPOBEIEHO BHPXY MEHUCKYCH Ha
KOJICHHUTE CTaBM Ha TurbxoBe Wistar. CBeTJIMHA MUKPOCKOTIHUS, TPAHCMUCHOHHA €JIEKTPOHHA
MHUKPOCKOMHS 1 UMyHOXHCTOXHUMHUS 32 IEMOHCTpUpaHe Ha GUOPOHEKTHH ca u3non3Banu. Hue

HabmonaBaxme, ye GUOPOHEKTUHBT CE€ ChCTOM OT IPAHYJIU ChC CPENIEH pa3sMep, Pa3NoI0KEeHH
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IUTBTHO Cpel TSIX ceOe CH IIIaBHO B €IMH pejl BbpXY IUazmMasiemara Ha kinetkure B SSZ. B TSZ
ce chabpxka (UOPOHEKTHH OT (PMHU U CPEIHO TOJIEMU T'PAHYIIH, PA3IIOIOKEHH HE CAMO BBPXY
KJIeThYHaTa MeMOpaHa, HO M OJM30 70 KJIETKHTE B TepUTOpHanHara Marpuiia. Hamero
HaOJIoIeHUe pa3KpH, 4e B no-Abia00kus TPZ pubpoHEKTHHBT ce ChbCTOM OT MAJIKU IPaHyIH,

PAa3noOJIOKCHU B TCPUTOPHATIHATA MaTPUIla HA KIICTKUTC.

5. Momchilova A, Pankov R, Alexandrov A, Markovska T, Pankov S, Krastev P, Staneva G,
Vassileva E, Krastev N, Pinkas A. Sphingolipid catabolism and glycerophospholipid levels are
altered in erythrocytes and plasma from multiple sclerosis patients. International Journal of

Molecular Sciences. 2022 Jul 8;23(14):7592

ABSTRACT

Multiple sclerosis (MS) is an autoimmune, inflammatory, degenerative disease of the central
nervous system. Changes in lipid metabolism have been suggested to play important roles in
MS pathophysiology and progression. In this work we analyzed the lipid composition and
sphingolipid-catabolizing enzymes in erythrocytes and plasma from MS patients and healthy
controls. We observed reduction of sphingomyelin (SM) and elevation of its products—
ceramide (CER) and shingosine (SPH). These changes were supported by the detected up-
regulation of the activity of acid sphingomyelinase (ASM) in MS plasma and alkaline
ceramidase (ALCER) in erythrocytes from MS patients. In addition, Western blot analysis
showed elevated expression of ASM, but not of ALCER. We also compared the ratios between
saturated (SAT), unsaturated (UNSAT) and polyunsaturated fatty acids and suggest, based on
the significant differences observed for this ratio, that the UNSAT/SAT values could serve as a
marker distinguishing erythrocytes and plasma of MS from controls. In conclusion, the
application of lipid analysis in the medical practice would contribute to definition of more
precise diagnosis, analysis of disease progression, and evaluation of therapeutic strategies.
Based on the molecular changes of blood lipids in neurodegenerative pathologies, including
MS, clinical lipidomic analytical approaches could become a promising contemporary tool for

personalized medicine.
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5. MomuuinoBa A, ITankoB P, Anexcanapos A, Mapkoscka T, ITankoB C, Kpscres I1, Cranesa
I, Bacunera E, KpbereB H, [Iunkac A. KaraGomu3mbT Ha COUHTONMOUAUNTE U HUBATa Ha
DIAIEPOPOCHOTUIUAATE CE€ MPOMEHSAT B CPUTPOIMTHTE W IUIa3Mara OT MAlUeHTH C

MHOKECTBEHa ckiepo3sa. International Journal of Molecular Sciences. 2022 Jul 8;23(14):7592

PE3IOME

MmuoxecTtBeHara ckiepo3a (MC) e aBTOMMYHHO, Bb3MAJIUTENHO, IET€HEPATUBHO 3a00IIsIBaHe
Ha [IEHTpaJHaTa HepBHA cucTema. [Ipeanonara ce, 4e MPOMEHUTE B JHUIUIHUS METa0OIN3BM
UrpasT BakHa pois B martopusunonorusta u nporpecusra Ha MC. B Tasu pabora Hue
aHaNMM3UpaxMe JUNUAHUS CBhCTaB U CUHTONUMUI-KaTaOONM3HpaAlIUTe EH3UMU B
eputpouuTuTe M IUIazMara or nauueHtTd ¢ MC wu 3apaBu KoHTpoiu. HabGmromaBaxme
HamassiBaHe Ha cuHroMmuenuHa (SM) u moBuIIaBaHe Ha HETOBUTE MPoayKTH - kepamu (CER)
u mmHro3ud (SPH). Te3u npomenu 0sixa MoAKpeneHr OT yCTaHOBEHATa MMOBUIIEHA Peryaius
Ha aKTHBHOCTTA Ha KuceluHHara cuHrommenunaza (ASM) B MS mia3mara u ankagHara
kepamunaza (ALCER) B eputpouutute or mamueHtd ¢ MS. B mombenanenune, Western blot
aHaJIU3bT TOKa3Ba moBulIeHa ekcripecusi HAa ASM, Ho He m Ha ALCER. Hue cbmio taka
CpaBHUXME cbhoTHomIeHusiTa Mexay Hacutenun (SAT), wHenacurenun (UNSAT) wu
MOJIMHEHACUTEHU MAaCTHU KHCEJIMHHU U MpenojiaramMe, Bb3 OCHOBA Ha 3HAUUTEITHUTE Pa3INKH,
HaOmonaBanu 3a ToBa choTHOIIeHHE, ue¢ UNSAT/SAT cToiiHOCTHTE MOrar Ja cioyXar Karo
MapKep, pasrpaHvyaBall] €pUTPOIUTUTE M TIa3Mara Ha MS oT xkoHTponu. B 3akimroueHue,
MIPUJIOKEHUETO HA TUTTUHIS aHAIA3 B METUITMHCKATA MPAKTUKA OU TOTIPUHECIIO 32 MTOCTaBsSHE
Ha [10-TOYHA AMarHo3a, aHaJIu3 Ha MPOTpecusTa Ha 3a00JIsIBAHETO U OIICHKA HA TePaNleBTUUHUTE
cTtparerud. Bb3 OCHOBa Ha MOJNEKYJISIPHUTE NPOMEHM HA KPBBHUTE JUOUIAU MpU
HEBPOJIETEHEPATUBHU  MATOJIOTHH, BKIOUHTENHO MC, KIMHUYHUTE  JIAMHIOMUYHHI
AHAIMTUYHU TIOJIXOJIM MOTAT Jla ce MPEeBbpPHAT B OOelaBall ChbBpEMEHEH HHCTPYMEHT 3a

HEepCOHANN3UPAHA METUIINHA.
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6. Momchilova A, Nikolaev G, Pankov S, Vassileva E, Krastev N, Robev B, Krastev D, Pinkas
A, Pankov R. Effect of Quercetin and Fingolimod, Alone or in Combination, on the
Sphingolipid Metabolism in HepG2 Cells. International Journal of Molecular Sciences. 2022
Nov 15;23(22).

ABSTRACT

Combinations of anti-cancer drugs can overcome resistance to therapy and provide new more
effective treatments. In this work we have analyzed the effect of the polyphenol quercetin and
the anti-cancer sphingosine analog fingolimod on the sphingolipid metabolism in HepG2 cells,
since sphingolipids are recognized as mediators of cell proliferation and apoptosis in cancer
cells. Treatment of hepatocellular carcinoma HepG2 cells with quercetin and fingolimod, alone
or in combination, induced different degrees of sphingomyelin (SM) reduction and a
corresponding activation of neutral sphingomyelinase (nSMase). Western blot analysis showed
that only treatments containing quercetin induced up-regulation of nSMase expression. The
same treatment caused elevation of ceramide (CER) levels, whereas the observed alterations in
sphingosine (SPH) content were not statistically significant. The two tested drugs induced a
reduction of the pro-proliferative sphingolipid, sphingosine 1 phosphate (S1P), in the following
order: quercetin, fingolimod, quercetin + fingolimod. The activity of the enzyme responsible
for CER hydrolysis, alkaline ceramidase (ALCER) was down-regulated only in the incubations
involving quercetin and fingolimod did not affect this activity. The enzyme, maintaining the
balance between apoptosis and proliferation, sphingosine kinase 1 (SK1), was down-regulated
by incubations in the following order: quercetin, fingolimod, quercetin + fingolimod. Western
blot analysis showed down-regulation in SK1 expression upon quercetin but not upon
fingolimod treatment. Studies on the effect of quercetin and fingolimod on the two proteins
associated with apoptotic events, AKT and Bcl-2, showed that only quercetin, alone or in
combination, down-regulated the activity of the two proteins. The reported observations
provide information which can be useful in the search of novel anti-tumor approaches, aiming

at optimization of the therapeutic effect and maximal preservation of healthy tissues.
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6. MomuunoBa A, Hukonaes I, [lankoB C, BacuneBa E, KpbcreB H, Po6eB b, Kpnctes /1,
IIuakac A, IlankoB P. Edekr Ha kBepreTHH W (UHTOIMMOJ, CAMOCTOSITCIIHO WM B

KOMOWHAIMS, BbPXY cuHTONMUNIUAHNS MeTabonu3bsM B HepG2 kietku. International Journal

of Molecular Sciences. 2022 Nov 15;23(22).

PE3IOME
KomOuHanmuTe OT MPOTUBOPAKOBU JIEKAPCTBA MOTAT Ja MPEOJIOJNEAT PE3UCTEHTHOCTTa KbM
TepanusTa U Ja OCUTYpSAT HOBH MO-e(EeKTUBHU JiedeHus. B Ta3u paboTta Hue aHanu3upaxme
edexra Ha monmdeHoIa KBEPUETHH ¥ IPOTHBOPAKOBHUS aHAJIOT HA CHUHTO3MHA (PUHTOITUMO]]
BbpXy cunronunuaHus meradbonmuspm B HepG2 knetkw, Thil Karo CHUHTOTUMUANTE ca
pa3no3HATH KaTO MEMATOPH Ha KJIEThYHATA IPOIH(EepaIis U aronTo3ara B pAKOBUTE KIICTKH.
JleuenueTo Ha xemartouenynapeH kapunHoM HepG2 kieTku ¢ KBepueTHH U (UHTOIUMO],
CaMOCTOSITETHO WJIM B KOMOWHAIUS, MHIYLUpA pPA3IUYHUA CTEIIEHH Ha PERyKIHs Ha
chunromuenvd (SM) U ChOTBETHO aKTUBUPAHE HA HEyTpaidHa cuHroMmuennHnaza (nSMase).
Western blot ananu3bT mokKasa, 4e camo JICUEHUs, ChAbPKAIIM KBEPLETHH, MPEIU3BUKBAT
MIOBUIIICHA PEryJalys Ha ekcipecusita Ha nSMase. ChIIOTO JieueHUE MPUIMHSBA TTOBHUIIIABAHE
Ha nmBara Ha kepamun (CER), mokato HabmogaBaHWTE NMPOMEHH B ChABPKAHMETO HA
chunrosun (SPH) He ca craructrdeckn 3HaUUMH. J[BETE TECTBaHM JIEKapCTBa MPEIM3BUKBAT
penykuus Ha npo-nponudeparuBuus chuHronunua, chunrosut 1 gocdar (S1P), B cnennus
pena: KBepueTHH, (PUHTOIMMOJ, KBEPHETHUH + (UHroIMMOJA. AKTHUBHOCTTa Ha €H3HMMA,
otroBopeH 3a xuaposnsara Ha CER, ankannara kepamunaza (ALCER) ce perynupa Hagomy
caMo B MHKyOalMuTe, BKIIOUBAIY KBEPLETUH U (PMHTOJIMMOJ HE MOBJIMSBA Ta3u aKTUBHOCT.
En3umsbT, mojubpxkaiy O6anaHca MeXAy amnonTto3a u nponudepanus, cuHrosnH kuHaza 1
(SK1), 6emre perynupan Hag0dy Ype3 HHKYOAIMH B CIACAHUS pell: KBEPIETHH, (PUHTOIUMOI,
kBepuetuH + ¢uaronmumon. Western blot aHamu3bT mNoKa3Ba IMOHMKEHA peryyanus B
excipecuara Ha SK1 npu kBepueTHH, HO HE U Npu JiedeHue ¢ ¢puHroaumos. [Ipoyusanus
BBpXY e(deKTa Ha KBePIETUH U (PUHTOJIMMO/] BEPXY JBaTa MPOTEHHA, CBbP3aHU C allONTOTUYHU
ceoutnsi, AKT u Bcel-2, mokasBar, 4e camo KBEpLIETUHBT, CAMOCTOATEITHO WJIM B KOMOWHAIIUS,
peryiaupa HaJoJly aKTUBHOCTTA Ha JiBaTa NpoTenHa. JlokiaaBaHuTe HaOI0JeHUS IPEAOCTABST
uHpOpMaIKs, KOATO MOXE 1a ObJe IMOoJie3HA NMPH THPCEHETO Ha HOBU TPOTUBOTYMOPHHU
MOJIXOIU, HACOYCHH KbM ONTHUMH3UPAHE HA TEPANICBTUUHUS €PEKT U MaKCHUMAJHO 3ama3BaHe

Ha 3/IpaBU TbKaHH.
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7. Momchilova A, Pankov R, Staneva G, Pankov S, Krastev P, Vassileva E, Hazarosova R,
Krastev N, Robev B, Nikolova B, Pinkas A. Resveratrol Affects Sphingolipid Metabolism in
A549 Lung Adenocarcinoma Cells. International Journal of Molecular Sciences. 2022;
23(18):10870.

ABSTRACT

Resveratrol is a naturally occurring polyphenol which has various beneficial effects, such as
anti-inflammatory, anti-tumor, anti-aging, antioxidant, and neuroprotective effects, among
others. The anti-cancer activity of resveratrol has been related to alterations in sphingolipid
metabolism. We analyzed the effect of resveratrol on the enzymes responsible for accumulation
of the two sphingolipids with highest functional activity—apoptosis promoting ceramide
(CER) and proliferation-stimulating sphingosine-1-phosphate (S1P)—in human lung
adenocarcinoma A549 cells. Resveratrol treatment induced an increase in CER and sphingosine
(SPH) and a decrease in sphingomyelin (SM) and S1P. Our results showed that the most
common mode of CER accumulation, through sphingomyelinase-induced hydrolysis of SM,
was not responsible for a CER increase despite the reduction in SM in A549 plasma
membranes. However, both the activity and the expression of CER synthase 6 were upregulated
in resveratrol-treated cells, implying that CER was accumulated as a result of stimulated de
novo synthesis. Furthermore, the enzyme responsible for CER hydrolysis, alkaline ceramidase,
was not altered, suggesting that it was not related to changes in the CER level. The enzyme
maintaining the balance between apoptosis and proliferation, sphingosine kinase 1 (SK1), was
downregulated, and its expression was reduced, resulting in a decrease in S1P levels in
resveratrol-treated lung adenocarcinoma cells. In addition, incubation of resveratrol-treated
A549 cells with the SK1 inhibitors DMS and fingolimod additionally downregulated SK1
without affecting its expression. The present studies provide information concerning the
biochemical processes underlying the influence of resveratrol on sphingolipid metabolism in
A549 lung cancer cells and reveal possibilities for combined use of polyphenols with specific
anti-proliferative agents that could serve as the basis for the development of complex

therapeutic strategies.
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7. MomumiioBa A, [1ankoB P, Cranesa I, [TankoB C, Kpncte I, Bacunesa E, Xazapocosa P,
KpbcereB H, Po6eB b, Hukonosa b, [Tunkac A. PecBeparponsT Biusie BbpXy MeTa0oIu3Ma Ha

chunromunmuaute B A549 GenoapoOHN aAeHOKAPIIMHOMHU KICTKH. [nternational Journal of

Molecular Sciences. 2022; 23(18):10870.

PE3IOME
PecBeparpoi e ectecTBeHO cpemaiy ce modu(eHoa, KOUTO UMa pa3audyHHu MOJIe3HH €PEKTH,
KaTo MPOTUBOBB3MNAIMTENIHU, MPOTUBOTYMOPHHU, NPOTUB CTAapEeHE, AHTUOKCUIAHTHU W
HEBPOIPOTEKTUBHU e(heKTH, MeK Ty ApyroTo. [IpoTnBopakoBaTa akTUBHOCT Ha pECBEPATPOJI €
CBBbp3aHa C MPOMEHU B MeTabonu3ma Ha chuHronunuaute. Hue ananmsupaxme edexra Ha
pecBepaTpoi BbPXy €H3UMUTE, OTTOBOPHU 3a HATPYNBAHETO Ha JiBaTa COUHrOIUIINIA C Hail-
BUCOKa (YHKIIMOHATHA aKTUBHOCT - Lepamul, ctumynupaml anonro3ata (CER) wu
crumyimpany npoiudepanusara chunrrozun-l-pocpar (SIP) - B dwoBemku Oer101podOCH
aneHokapunHoMm A 549 knerku. JIedeHueTo ¢ pecBepaTposi npeau3BrukBa nmopuinasane Ha CER
u cpunroszun (SPH) u namansBane na cuaromuenus (SM) m S1P. Hammure pesynraru
MOKa3BaT, 4ye Hail-uecTo cpeniaHusaT HauynmH Ha HaTtpynBaHe Ha CER, upe3 unaynupana ot
cuHromMuenuHaza xuaponausa Ha SM, He e orroBopeH 3a yBennuaBane Ha CER Bbmpeku
HaMajsiBaHeTo Ha SM B 1uta3menute memOpanu AS549. Bwrpekn ToBa, KaKTO aKTHBHOCTTA,
tTaka u ekcrapecusita Ha CER cuHTaza 6 ca peryiupaHu Harope B TPETHUPAHU C PECBEPATPOIL
KJIETKH, KoeTo npesmnoiara, ue CER e HaTpyman B pe3yarar Ha cTuMysdpan de NOVO CHHTE3.
OcBeH TOBa, €H3UMBT, OTrOBOpeH 3a xuaponusara Ha CER, ankanHata xepamujasa, He €
MPOMEHEH, KOETO MpeJrnoJiara, 4e He € CBbp3aHo ¢ nmpomeHu B HUBOTO Ha CER. EH3UMBT,
noJyIbprKail Oasanca MeXIy arnonTosa U nponaudepanus, chuHrosud kuxasza 1 (SK1), Gemre
perynupaH HaJoJdy U HeropaTa ekcrpecus Oerie HamalleHa, KOETO JIOBE/E /10 HaMallsiBaHe Ha
HuBara Ha S1P B Tperupanu ¢ pecBeparposl OemoApOOHU aJCHOKAPIMHOMHU KIETKH. B
JOIIBIHEHNE, UHKYOMpPaHETO Ha TpeTHUpaHu ¢ pecBepaTpoid AS549 KIeTku ¢ HHXUOUTOpPUTE Ha
SK1 DMS u ¢unronumon nombaHuTenHo HamansBa SK 1, 6e3 a 3acsira Heropara eKCIpecus.
Hacrosmure npoyuBaHusi NMpenocTaBsIT HMH(OpMalMs OTHOCHO OMOXMMHMYHHUTE IPOLECH,
JIeKaly B OCHOBATa Ha BIUSHUETO HAa pECBEpaTpoiia BbpXy MeTaboIn3Ma Ha CPUHT OJTUITHTUTE
B A549 6enoapoOHN paKOBH KJIETKU M PA3KPUBAT BH3MOKHOCTH 32 KOMOMHUPAHO M3MOJI3BaHE
Ha TOMU(GEHONU CbC CHEIU(PUYHU AaHTHUMNpOIM(EepaTUBHU areHTH, KOUTO OMXa MOTJIH Ja

MIOCITy>KaT KaTO OCHOBA 3a pa3pab0OTBaHETO Ha KOMILJIEKCHU TEPAreBTUYHHU CTPATETUU.
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8. Momchilova A, Pankov R, Krastev P, Markovska T, Arabadjiev B, Krastev N, Vassileva E,

Krastev D, Tonev D. Quercetin Affects Ceramide but not Sphingosine-1-phosphate in ras-
transformed 3T3 Fibroblasts. Proceedings of the Bulgarian Academy of Sciences 2023, Vol.
76, No. 4, pp. 605-611.

ABSTRACT

Investigations were carried out on the effect of quercetin on the level of the major sphingolipid
metabolites in ras-transformed 3T3 fibroblasts. Quercetin is a polyphenol of a significant
biomedical importance, which has been reported to show beneficial effects such as antioxidant,
anti-neoplastic, anti-ageing, etc. Sphingolipids are functionally active lipid molecules, which
regulate important cellular processes, like proliferation, apoptosis and transmembrane
signalling, among others. Despite the numerous investigations devoted to the influence of
quercetin on the lipid metabolism of various types of cancer cells, the mechanism of this
influence on the major sphingolipid pathways still remains unclear. Our studies showed that
sphingomyelin was decreased in ras-transformed 3T3 fibroblasts, whereas ceramide, which is
a pro-apoptotic factor, was increased as a result of elevated neutral sphingomyelinase activity.
However, the level of sphingosine-1-phosphate, which is related to cell proliferation, was not
altered as a result of quercetin treatment, which is an unexpected finding when compared to
our previous studies with cancer cells. In addition, the observed changes in the balancing
enzyme in the sphingolipid pathway, sphingosine kinase 1, which produces sphingosine-1-
phosphate, were not statistically significant in quercetin-treated oncogene-transformed
fibroblasts. The presented data are useful for better understanding of the effect of flavonoids
on the regulation of sphingolipid metabolism and could help in the development of complex

antitumour therapeutic approaches, involving natural antitumour agents like polyphenols.

8. MomumioBa A, IlankoB P, KpwcteB II, Mapkoscka T, ApabamxkueB b, KpbcreB H,
Bacunesa E, Kpbsctes /I, Tones JI. KBepuerun Biusie Ha KepamMuia, HO HE ¥ Ha COUHTO3MH-1-
¢docdara B ras-tpanchopmupanu 3T3 ¢udpodmactu. M3Bectus Ha brarapckara akajaemus Ha

Haykute 2023, k. 76, Ne 4, ctp. 605-611.

PE3IOME
[IpoBenenu ca u3cnenBaHUs BbPXY €(PEeKTa Ha KBEPLETHH BBbPXY HHMBOTO Ha OCHOBHHTE

COUHTOIMNHUIHU MeTabonuTu B ras-TpaHcopmupanu 3T3 ¢ubOpobnactu. Keepuerunsr e
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moJI(EeHON ChC 3HAYUTETHO OMOMEANIIMHCKO 3HAYCHHE, 32 KOWTO ce choOIaBa, ye MmoKa3Ba
MOJIE3HH €(QEeKTH KaTro AaHTHOKCHUJAHT, aHTHUHEOIUIACTUYEeH, NPOTHB CTapeeHe u JIp.
Cunronunuante ca GyHKIHOHATHO aKTUBHU JIMIMUIHNA MOJIEKYJIH, KOUTO PETYIHPAT BAXKHH
KJICTHPYHH TPOIECH, KaTo Mpoirdepanus, armonTto3a W TPAaHCMEMOPaHHO CHUTHAJIH3UpaHE,
MEXIy IpYyroro. BbIpekn MHOTOOpONHUTE W3CIEeNBaHMS, MOCBETEHW HA BIUSHUETO HA
KBEPIETUH BBPXY JIMITUIHISA METa00IH3bM Ha PA3JIUIHU BUOBE PAKOBH KIICTKH, MEXaHH3MbBT
Ha TOBA BJIMSHUE BHPXY OCHOBHUTE COUHT OJIMITH/IHY ITBTHIIA BCE OIlle OCTaBa HesiceH. Hamure
MPOYYBaHMs TOKa3BaT, 4e CPUHTOMHEIMHBT € HaMajeH B ras-TpaHchopmupanute 3T3
¢bubpobdIacTu, TOKATO EPAMUIBT, KOUTO € MPOAonToTuYeH (HakTop, € MOBUILEH B Pe3yNTaT
Ha TIOBHINICHA HEyTpalHa COUHTOMHEIMHA3HA AaKTHBHOCT. BBIpEeKkd TOBa, HUBOTO Ha
chuHro3un-1-gpocdar, KOETo € CBbpP3aHO C KIeThbYHATa Mpojudepanus, He € MPOMEHEHO B
pe3yaTar Ha JEYEHHETO C KBEPIETHH, KOETO € HEOYAKBAHO OTKPUTHE B CPAaBHEHHE C HAIINTE
MPEIUIITHI TPOYYBAHUS C PAaKOBU KIETKH. B nombiHeHHe, HAONIOJaBaHUTE MPOMEHU B
OanaHcupanys €H3UM B CUHTOJUNUIHHS BT, COUHTO3MH KHWHA3a |, KOWTO MPOM3BEXKIA
chunrozun-1-gocdar, He ca CTAaTUCTUUECKU 3HAYMMH B TPETUPAHU C KBEPLETHH OHKOTEH-
Tpanchopmupanu GpudpodiacTu.

[IpencraBeHuTe NaHHU ca MOJIE3HH 3a MO-H00po pa3dupaHe Ha edexTa HA (PIABOHOUIUTE
BBpPXY peryianuara Ha COUHTONMMOUAHHMS METa0ONM3bM ¥ MOTraT Ja IIOMOTHAT TIpU
pa3paboTBaHETO Ha KOMIUIEKCHH AHTUTYMOPHHM TEPaleBTUYHU TMOIXOAM, BKIIOUBAIIU

€CTECTBEHHM aHTUTYMOPHHU areHTH KaTo MoJIu(EHOJIH.

9. Nocheva H, Krastev NS, Krastev DS, Mileva M. The endogenous cannabinoid and the

nitricoxidergic systems in the modulation of stress responses. International Journal of
Molecular Sciences. 2023 Feb 2;24(3):2886.

ABSTRACT

The effects on stress-induced analgesia (SIA) from endogenous cannabinoid system (ECS) and
nitric oxide (NO) interaction after 1 h of restraint stress were evaluated in male Wistar rats.
The animals were subjected to 1 h of restraint and then injected with different combinations of
cannabinoid receptor type 1 agonist anandamide (AEA) or antagonist AM251 along with an
NO donor, NO precursor, or inhibitor of NO synthase. Nociception was evaluated using paw
pressure (PP) or hot plate (HP) tests. AEA was administered immediately after the end of

restraint-SIA (r-SIA). Administration of NO precursor reversed the pronociceptive effect of the
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CB1 agonist on r-SIA. Both the CB1 antagonist and the NOS inhibitor neutralized the pro-
analgesic effect of L-arginine (L-arg). Administration of an NO donor, instead, increased r-
STA. Our experiments confirmed that the endogenous cannabinoid and the NO-ergic systems
interact in the modulation of r-SIA. This interaction probably implies NO as a second

messenger of the ECS.

9. HoueBa X, KpbcreB H., KpncreB [, MuneBa M. EHIOTeHHUST KaHAOWMHOWI U

A30TOKCHUJICPTUYHHUTE CUCTEMH B MOAYJIALMsATA HA PEaKIUUTe Ha cTpec. International Journal

of Molecular Sciences. 2023 Feb 2;24(3):2886.

PE3IOME

Edextute BbpXy uMHAynupaHata oT crpec aHairesus (SIA) or engoreHHa kaHaOWHOHIHA
cuctema (ECS) u B3aumoneiicteue ¢ azoren okcua (NO) cien 1 gac crpec Ha 3aabppkane 0s1xa
OLICHEHU TMpH MBXKHU TuTbXoBe Wistar. JKuBoTHHTe Osixa moanoxkeHu Ha 1 4ac 3aabpikaHe U
clie]l TOBa OsiXxa WHXKEKTUPAHW C PA3IMYHU KOMOWHAIIMM OT arOHUCT Ha KaHAOWMHOWJEH
peuentop tun 1 anangamun (AEA) wnu antaronuct AM251 3aemno ¢ NO monop, NO
npekypcop win uaxuoutop Ha NO cunTaza. Hommuenmusara Oenie oreHeHa ¢ IMOMOIITa Ha
TecToBe 3a HaTUCK Ha yana (PP) nmu ropema mioua (HP). AEA ce npunara BemHara cies kpas
Ha orpannuyaBaHeTo-SIA  (r-SIA). Ilpwmaranero nHa NO  mpekypcop  oOpbina
npoHonuenTtuBHUA epekT Ha CB1 aronucra Bepxy r-SIA. Kakro CB1 aHTaroHUCTHT, Taka u
NOS HHXHUOUTOPBT HEYTpATU3UPAT IpoaHadreTuyHus epekt Ha L-aprunun (L-arg). Bmecto
TOBa npujaranero Ha 1oHop Ha NO noBuiasa r-SIA. HammTe ekcnepuMeHTH NOTBbpAMXa, Ue
eHI0TeHHUAT KaHaOuHou U NO-epruyHUTe CUCTEMH B3aUMOJICHCTBAT MPU MOTYIMPAHETO HA

r-SIA. Toa B3anmozeiicTBrue BeposATHO npeanonara NO karo Bropu npareHuk Ha ECS.

10. Iliev P, Djeliova V, Angelova E, Mirchev B, Hristov A, Mileva M, Georgieva M, Peev K,
Krastev N, Krastev D, Apostolov A. Rare Allele 29 at Locus D2S1338 Observed during
Routine Casework in Bulgarian Population. International Journal Bioautomation.

2023;27(2):73.

ABSTRACT
In this work, we report a rare allele 29 at locus D2S1338, established during routine forensic

practice in a case of first-degree kinship (parenthood). This rare allele variant 29 at locus
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D2S1338, to the best of our knowledge, is reported for the first time in the Bulgarian
population. So far it has not been registered in studies of allele frequencies in the same locus
for 20 population groups in Europe and Asia. The presentation of similar genotyping findings
relating to rare/unexpected population genetic variation is very important for the examination
and documentation of such anomalies. The analysis has been performed for 16 STR loci:
D2S1338, SE33, D16S539, D18S51, THO1, D12S391, D3S1358, FGA, vWA, D21S11,
D1S1656, D2S441, D8S1179, D19S433, D22S1045, D10S1248 and 2 sex determination
systems — Amelogenin and Y indel, set in NGM DetectTM PCR Amplification Kit (Applied
Biosystems). The use of allelic witnesses in the diagnostic practice is mandatory in the standard
fragment DNA analysis. The allelic witness contains well-known preset alleles for the
examined locus. Establishing alleles that are outside the factory preset is important for
broadening the scope of the witness and heightening the accuracy of the analysis. Rare allelic
variants significantly increase the strength of discrimination when DNA profiles are compared.
In this regard, it is important to report any new information about the emergence of rare allele

variants detected in a particular population group.

10. Unues I1, JxensoBa B, Aurenosa E, MupueB b, XpucroB A, Munesa M, ['eopruesa M,
ITees K, Kpncre H, Kpberes I, AmoctonoB A. Psbk anmen 29 B mokyc D2S1338, HabmonaBan
10 BpeMe Ha pyTHHHA paboTa B Obirapcka momynanus. International Journal Bioautomation.

2023;27(2):73.

PE3IOME

B Ta3u pabora Hue crobimaBame 3a paabk anen 29 B nokyc D2S1338, ycranoBeH 1o Bpeme Ha
pYTMHHA CbACOHOMEIUIIMHCKA TpaKTHUKa B CIy4al Ha pOJACTBO OT II'bpBa CTEMEH
(poautenctso). To3u psabk BapuaHT Ha ajen 29 B nokyc D2S1338, 10K0IKOTO HU € U3BECTHO,
ce cpoOuiaBa 3a MbpBU IBT B Obirapckara nomynanus. Jlocera He € perucTpupad B
M3CIIe/IBAaHUS Ha YECTOTUTE HA aJieINTe B ChIIM JIOKyC 3a 20 nonmynanuoHHu rpynu B EBpona
u Asus. IlpencraBsHero Ha MOJOOHM T€HOTUIIHM HAaXOAKH, CBbP3aHU C PEIKHU/HEOUYAKBaHU
MIOMYJIALIMOHHY T€HETUYHH BapHallM, € MHOTO Ba)KHO 3a U3CJIEABAHETO U TOKYMEHTUPAHETO
Ha TakvMBa aHOMaJMu. AHAJIU3BT € u3BbpiieH 3a 16 STR nokyca: D2S1338, SE33, D16S539,
D18S51, THO1, D12S391, D3S1358, FGA, vWA, D21S11, D1S1656, D2S441, D8S1179,
D19S433, D22S1045, D10S124 8 u 2 cucreMu 3a onpejesisiHe Ha mojia — AMEJIOTeHHH U Y
indel, xommiektr B NGM DetectTM PCR Amplification Kit (Applied Biosystems).
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N3non3BaHeTo Ha alieTHU CBUACTENIM B JUArHOCTUYHATA MPAKTUKA € 3aABJDKUTEIHO IpU
crangaptaus ¢parmenten JIHK ananmus. AnenHust cBuaeren chAabpka H00pe W3BECTHU
IIPEIBAPUTEIHO 3a/1aJICHH AJIENH 3@ U3CJIEIBaHUS JIOKYC. YCTAaHOBSIBAHETO HA aJIENIH, KOUTO ca
U3BbH (paOpUyYHUTE HACTPOIKM, € Ba)XKHO 3a paslliMpsiBaHE Ha OoOXBaTa Ha CBHUJAETENS U
MOBUILIABAHE HA TOYHOCTTA Ha aHaiu3a. PelkuTe anenHu BapUaHTHU 3HAYUTEIHO yBEIMYaBaT
cuiara Ha JUCKpUMHUHanwms, korato ce cpaBHsaBar JJHK mpodwumm. B Ta3u Bpb3ka € BakHO n1a
ce JOKIJIaJBa BcsKa HOBa MH(OpMAaIus 3a MosiBaTa Ha PEAKH ajellHd BapUAHTH, OTKPUTH B

OIpeaciCHa rpymna oT HaCCJICHUCTO.
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