HOCTH M 3JI0KauecTBEHHbIE Iporiecchl. CieqoBaTelibHO, BECbMa
3HAYMMO BBISBJICHHE MOJIEKYISIPHBIX MapKepoB IPOTIPECCHH
9TUX HOPAXKEHUIL.

Lenpro uccnenoBaHus SBUIOCH H3YYEHUE MOJIEKYJSIPHBIX
MapKepoB, OIMPEIEIISIONMX PUCK MPOrPECCUM IUTEIHATBHBIX
HEOIIACTUYECKUX ITPOLECCOB KOHBbIOHKTUBEI.

CranaapTHBIM UMMYHOTHCTOXMMUYECKUM METOJIOM HU3yUe-
HBI MoJIeKyJsipHble Mapkepsl: Ki67, PHH3, Bcl2, P53, P63
u CK7. PaccunraH IIIOCKOKIETOYHO-KEIE3UCTHIA HHJICKC
[0 OIIEHKE IpernaparoB CTAHAAPTHON I'eMaTOKCHJIMH-03U-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

HOBOH OKpacku u cooTHomenueMm P63/CK7. Pesynbrarsl
HCCIIeI0OBAHUS MTOKA3alld, YTO B MPOIECCE NPOTPECCUU HH-
TPa’MUTEINANbHBIX HEOMIa3Uil KOHBIOHKTUBBI 3HAYUTENBHO
YBEJIMYHMBAETCSl KOJIMYECTBO IIJIOCKOKIETOUHOTO SMUTENHS,
CJI€ZIOBATEIbHO, YBEIMYHBAETCSA IUIOCKOKIETOYHO-KENIE3H-
cThiit uHaekc. 1o mponudepaTuBHBIM U allONTO3HBIM OKa-
3aTeNsM BO3MOXKHO pa3JielleHne MHTPAadMUTeIHaIbHbIX Topa-
JKCHNH KOHBIOHKTUBBI Ha 2 TPYIIIBI - HHTPAIIIUTEINATbHbIC
HEOIUTa3uM HM3KOH CTEMeHM M HHTpa’NUTENIMaNbHble He-
OIJIa3MH BBICOKOH CTEIICHHU.
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M3YUYEHUE I TOTOKCUYECKON AKTUBHOCTH MHIOJbHBIX AJIKAJIONIOB
N3 HAJIBEMHBIX OPTAHOB VINCA ROSEA L., FHTPOAYIHUPOBAHHOU B 3AITAJHOU I'PY3UHN

"Baunanze B.1O., 'Baunanze H.C., ’bakypunze A.Jlk., */xoxanze M.C., "MmBuananse B.JI.

Tounucckuii 2ocyoapcmeenmvitl MeOuyunckuil ynusepcumem, ' Hnemumym papmaxoxumuu um. M. Kymamenaose,
‘0enapmamenm apmayesmuueckoll mexrnonozuu; *nanpagienue apmarocnosuu u gapmayesmuyecroti bomanuru, I py3sus

Cpenn MHTPOMYIMPOBAHHBIX B [py3mu amkamoumocomep-
JKalIUX KyCTapHHUKOB, MOJIYKYyCTapHHUKOB, IEPEBHEB M Tpa-
BSHUCTBIX PacTeHHH 0co00e MECTO 3aHMMAaIOT MOTyKycTap-
HuKH BUAoB poxa Catharanthus G.D. VI3 HUX Ha moOepexbe
UepHoro mopsi Amxapun mHTpogyuuposausl: Catharanthus
rosea (L.) G.D. (Vinca rosea L.) u Catharanthus rosea f.
Albus (Sweet) G.D., xoTopslii u3ydeH B UHCTUTYTE (hapmako-
xumun uM. Y. Kyrarenaaze TOummucckoro rocyjapcTBEHHOTO
MEANIIMTHCKOTO YHUBEPCUTETA HA COAEPIKaHNE OMOIOTHIECKH
aKTUBHBIX ankaiounos [1,2,13].

Ilomumo yKka3aHHBIX BHIOB, paHee Obimm ncciemoBaHsl: C.
ovalis Mgf.; C. longifolius Pichon; C. lanceus (Bojex A.Dc.)
Pichon; C. pussilus (Murr,) [7,8]. Vinca rosea, xak n1eKapcTBEH-
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HOE pacTeHHe, M3JaBHA HCIOJb30Bajdach Hapoxamu HOxHOI
Adpukn, Utanuu, Actpamun, lOxuoro Beetnama, Oumminis 1
A=A, JIMCThst ynoTpeOsuIich B BUJIC Yasi B Ka4eCTBE I1abeTH-
YecKoro cpenctna, a B HOxHoit Adpuke n AHIIMKM UMENHCh Ta-
TEHTOBaHHBIC Ipenaparsl ,,Covinca“ u ,, Vinculine®, sBisrommecs
HACTOEM JIUCTHEB PO30BOi BUHKH [7,10].

Oco0blit MHTEpeC K BUAYy V. rosea BbI3BaH BbIJCICHUEM B
1958-1959 rr. ankamouaa BHHKaJNEHKOOIACTHHA, KOTOPBIH MO-
cie (apMaKoIOrH4eckoro U KIMHUYECKOTO HCHBITAaHUH PEKo-
MEH/IOBaH IS JieueHUst 00sie3HN XO/DKKMHA M XOPUOKAPLIHHO-
MBI KaK CPE/ICTBO, BbI3bIBatomiee C-MUTOTHYECKUE N3MCHCHUS
B KJICTKaX M HapyILICHUE JCJICHHUS KJIETOK B MeTadase [7-9]. U3
TOTO K€ BUJIa, HECKOJIBKO MO3/IHEE, BBIICIICH IUMEPHBIIl ajlKalio-
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HJ1 JIeYPOKPHCTHH (BUHKPHUCTHH), KOTOPBIH ITOCIIe KIMHHIECKO-
TO UCIBITaHUs, OBUT PEKOMEHIOBAH B Ka4ecTBe d(P(PEKTHBHOTO
CpPeJCTBA TIPH OCTPOH JIeHKEMHH y JeTel U B3POCIIbIX, a TaKKe
npu uMdorpanynemMarose, 1ae B yCTOWINBBIX K BHHOIACTHHY
ciaydasx [11].

HM3BecTHO, YTO OCHOBHOI 3ajaueil mpu cOope JeKapcTBEeH-
HOTO PAaCTUTEIHHOTO CHIPBSI ISl TPOBEACHUST (PUTOXMMHUUYECKHX
HCCIIEI0BAaHH SIBIISIETCSI COXPAaHEHHE OMOIKOJIOTUUECKOTO PaB-
HOBecHsI BO (1ope 1 cOXpaHEHHEe CIOCOOHOCTH PacTeHHs K BOC-
CTAaHOBJICHUIO B IPUPOJIE U B KynbType. Vicxons u3 ykazaHHOTO,
LeNTBI0 MCCIIEIOBAHUN SIBHJIOCH BBIIENCHUE (PPAKIMN MHIONb-
HBIX aJIKaJOWJOB U3 HAJI3EMHBIX OpraHOB V. rosea criocoOoM
KHUIKOCTH - KUAKOCTHOH SKCTPAKINN; UACHTU(DHUIIIPOBAHIE H
H3y4eHHe nX OHOJIOrNYeCKOH aKTHBHOCTH KaK IIOTEHI[ATEHOTO
HCTOYHHKA C IIUTOTOKCHYECKOI aKTHBHOCTBHIO; IPOBE/ICHUE He-
00X0MMOH NAESHTU(GHUKAINKE PACTUTENHHOTO CHIPhS IS OIpe-
JeTIeHHsT 0COOCHHOCTEl MUKPOCTPYKTYPBI CTPOCHHUSI HaI3eM-
HBIX OpPraHOB PacTeHUSL.

Marepuas u MeTobl. OObKTaMU HCCIIEIOBAHMS OBUTH Ha/13eM-
HBIe oprausl Vinca rosea, cobpaHHble B (pa3ax mBeTeHHs Ha ToOe-
pexbe YepHoro mopst Aypkapuu. CymiecTBYIONIME Ha CETOHSII-
HUH JIeHb CIIOCOOBI BBIJIETICHUST HEKOTOPBIX aJIKAJIONIOB U3 BHIOB
Catharanthus, 0CHOBaHBI, IPEUMYIIECTBEHHO, Ha JIByXCTYIICHYA-
TOIT 00paboTKe O0IIel CyMMBI OCHOBAHHIA: OCXKICHHE AITKaJIOH-
JIOB TICTPOJICHHBIM 3(HPOM H TOIHOY(PEpHBIM pacrpeeicHIeM
[4,5]. Ha cTaguu o4ucTKY B KauecTBE 3KCTPAreHTa HCIOIb30BaHbI
BOJIHBIE PACTBOPBI YKCYCHOM KUCIOTHI [5,12].

1,0 Xr BO3AYIIHO — CyXHX U3MENBIEHHBIX HaJ3€MHBIX Opra-
HOB Vinca rosea sKcTparupoBaiy o Metoxy Atta-ur-Rahmana
[4]. Ilomy4yeHHYI0 PEaKIUOHHYI MacCy CryIald A0 IYCTOTO
9KCTpaKTa M 00padaTeBau 5% pacTBOPOM COJISTHOM KHCIIOTHI.
Kucnyro ¢asy noamenaunsanu 25% NH,OH, ankanounsr us-
BIIEKaJIN XJI0po(opMoM. XITOpO(GOPMHEIE W3BICUSHUSI CTYIIA-
1, obpabarsiBamn 10% pacTBOPOM yKCYCHOH KHCIOTBL. OOBb-
€/IMHEHHBIE KUCIIbIe M3BIIeueHus noaumenauusamm 25% NH,OH
g0 PH 9+10, anxamouzabl HMCUEpPIBIBAIOIIE 3KCTPAarupoOBald
xsopodopmom. OObeANHEHHEIE XIIOPO(GOPMEHHEIE N3BICUCHHS
CTYIIAJIH IO BAKYYMOM JIO CyXOTO OCTaTKa, B pe3yJIbTaTe IOJy-
YHJIA PACTBOPUMYIO B 3()HPe CyMMY aJIKaJIONIOB B KOJIMIECTBE
4,0 r n Toxxe xoimmaecTBo (4,0 T) B XI0pohopMe pacTBOPHUMYIO
CYyMMY aJKaJonoB. M3 HUX criocob6amu ocaxkJIeHus neTpoieii-
HBIM 2(upoM U nonuOydepHBIM pacHpeielieHHeM MOoITydailn
¢paxmnu ¢ BexogoM 0,25 T m 0,32 1, coorBercTBenHo. 200 T
BO3/IYIIIHO-CYXUX M3MEIBUCHHBIX KOPHEH 00pabaThIBay Mo Me-
Toxy Gordon, ¢ Berxogom 0,198 1 adupHoit ppakmmu [6].

Wnentudukanuio ankasonaoB MPOBOJHIA METOIAMU BBICO-
K03 (HEKTUBHON KHUAKOCTHOH XpoMmarorpaduy C TaHIEMHOH
Macc-cekrpomerpueir LS-MS/MS n razosoii xpomarorpadu-
eif ¢ Macc-cnekTpoMeTpuieckuM aerekruposanneM GC/MS
Ha anmaparax Agilent technologies 1290 infinity 6460Triple
quad LC/MS u PerkinElmer.

KadecTBeHHBIH aHANN3 CIIEKTPa AIKAIOUIOB BO (DPaKIHSIX
OILICHMBAII XpoMarorpadupoBaHHeM B TOHKOM CJIO€ Ha ILIa-
crurkax Silicagel,,,, Merck B cucremax: I) Oyranon-ykcycuas
kucnora-Boma (4:1:1); II) sTunanerar-aOCOMIOTHBIM STaHOIN
(3:1). derexropsr: peaktus [lparennopda u nepuii aMoHHI cep-
nokwuciblit (LIAC) B 85% optodocdoproii kuciore [3,7].

I{uroTOoKCHYHOCTE CyOCTAHIINI MOHOMEPHBIX aJKaIOHIOB
oneHeHa Ha A-549 (KJIeTKH JIMHUH paka jierkoro), DLD-1 (kiet-
K{ JIMHUM aICHOKAPIUHOMBI NpsiMOi kumikn) u W-1 (Ki1eTku
JIMHUH HOPMaJBHBIX delioBedecknx ¢ubdpodmactoB). I{uToTok-
cHUecKasi akTUBHOCTB in Vitro BeIpaykeHa KaK KOHIICHTPAIUs ajl-
KaJIOHJI0B, TIPEMATCTBYIOMHX pocTy kineTok Ha 50% (IC, ). JIu-
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HUMY KJIETOK NoIy4eHsl U3 AMepukaHckoi Komtexkiuu Tunossix
Kynsryp (ATCC). Bee kineTkn THHMN KyITETUBHPOBAHBI B MUHU-
MaJIbHOH MOJIep KUBAIOLIEH cpefie, coaeprkalieit conu Dpia u
L-rryrannna (Mediatech Cellgro YA), k KOTOpbIM 10OaBIICHEL:
10% deramprol Ob1ubeii chiBopoTKH (Hylcon), BuTamumsl, re-
anmuiH (100 1U/ml) n erpenrromurma (100 mg/ml), Hesame-
HUMBIC aMHHOKHUCIIOTHEI U rupyBat Harpust (Mediatech Cellgro
YA). Knerku xpanunucs npu temneparype 37°C BO BIIQKHOM
cpeze, conepakarei 5% CO, [13]. Uccnenosanus pOBOMIUCH
B nmaboparopun LASEVE, B otnene ¢yHIaMeHTaIBHBIX Hayk
VYuusepcurera Ksebeka B I. lllnkyTune, Kanana npogpeccopamu
Annpe [Traerrom n XKanowm Jleray, 3a 4To BeIpakaeM UM LTy 0o-
KyIO TIPH3HATEIIbHOCTH U OJIar0apHOCTb.

Pe3yabTarel u obcy:kaenne. B pesynsrare anammsa ¢pax-
IU{ aJKaJIOWIOB, IOTYYCHHBIX SKCTPAKIMell YKCyCHOM KHC-
JIOTOM, OCaXJEHNEM MeTPOISHHBIM 3(DUPOM U NOIHOyhepHbIM
pactpenencauem merogamu LS-MS/MS u GC/MS unentudu-
IIUPOBAHBI 14 U3BECTHBIX COCAMHEHHH, MPUHAIIEKAIINX XPO-
MOGOPHBIM CHCTEMaM WHJ0JIA, WHIOIMHA, HHIOJIEHHHA H Kap-
6onmHa (Tabmmna 1). CormacHO SKCIIepUMEHTAIBHBIM JaHHBIM,
CpeIy WHJOJBHBIX aJKAJIOHI0B JOMHHUPYIOT IIPOU3BOJHEIC
caprarvHa, Cpeind WHJOJIUHOB - IPOW3BOJAHBIE BHHIOJIMHA.
Uro kacaeTcs HH3KOMOJIEKYJSPHBIX COCJUHEHHUIl nm kapbo-
JMHOB, TO Yallle BCETO B MPUPOJE OHU BCTPEUAIOTCS B BHIC
MPOJYKTOB paclana KOMIIEKCHBIX WHIOJIBHBIX aJKaJIOUI0B
[7]. B ananu3upyeMbIX CyOCTaHIMSIX OHU IPEICTABICHBI CO-
ennnenusMu: Norharmane, Kumujane B. u xapOommnamu
(Nel, Ne2) ¢ monexymsipHEIMH MaccamMu M'226, KoTopsle,
BO3MOXKHO, BO3HUKIJIM KaK Pe3yJbTaThl pacnajaa BUHIOIUHH-
Ha ¥ M30BHHIOIMHUHA. XUHA30IMHOBBIN (parMeHT ¢ M*202
TaK)Ke MOXET OBITh Pe3yJIbTaTOM paclaja XWHA30JIHHKapOo-
JMHOBBIX AJIKAIOHUIOB, COJACPXKAIINX SAPO KapOOIHHA U XU-
HazonuHA. [To100HBIE COeIMHEHNS BCTPEUAIOTCS B PACTEHH-
X ceM. Rutaceae, Hanpumep: Evodia rutaecarpa Hook. f. Et
Thomas, Zanthoxylum rhetsa A. DC. [7]. Cpenu noxumbaHo-
BBIX aJIKAJIOUIO0B, TOMUMO Tetrahydroalstonine u Ajmalicine,
UACHTU(QHUINPOBAHBl MPOW3BOAHBIE JIAOMIBLHOTO OCHOBA-
uus Vallesiahotamine, Buinenennoro u3 Vallesia dichotama
[7] — 2TO mPOXYKTHI BOCCTAHOBICHUS AJBJETHIHON TPYIIIHI
npu C-20 no mepBuuHON crnmproBod — Vallesiahotaminol
(M* 324); C19-C20 dihydrovallesiachotamine (M* 352) n
vallesiachotamine lactone (M* 322) [7].

Vallesiachotamine

KadgecTBeHHBIH aHAN3 aNnKaIona0B YGUpPHOIT CyMMBI KOpHEiT
V. rosea mpoBenn METOJOM TOHKOCIOHHOTO XpomaTorpadupo-
BaHMs Ha TiacTuHKax Selicagel,,, Merck B cucteme II (sTmnane-
TaT-abcoroTHBIN dTanon 3:1. JlerekTopsl: peakTus JpareHmaop-
¢a n IJAC) B npHCYTCTBUH JOCTOBEPHBIX 00PA3I0B AIKIONIOB
Ajmalicine, Tetrahydroalstonine, Akuammicine. YcranoBieHo,
YTO MO TIOJBIKHOCTH U 110 XapaKTEPHOIT peakIiy ¢ PeaKTHBOM
LIAC B >¢upHOl cymMMe KOpHEH JOMUHHPYIOT 3TH OCHOBAHUSI.
Pesynbrarsl ucciaenoBanus in vitro TUTOTOKCUYECKON aKTUBHO-
cTn Omonorndecku akTuBHBIX (pakmuii I, 11, 111 npuBeneHs: B
Tabmune 2.
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HNnenTuguuupoBaHHble AJKAJOHIbI U (PparMeHThbI:

1. HuzkoMonekymsipHble KapOOIHHOBEIE COSANHEHNUS

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

1)

1H-Pyrrolo-[2,1-b]- quinazolin-9-one, 3-hydroxy-2,3-dihydro-
M202(100 %); m/e 185; 174; 155; 146; 130; 119; 102; 90; 76; 63; 55; 50

2)
5 4
\3 9H-Pyrido[3,4-b]-indole
5 M*168(100 %); m/e 153; 140; 128; 114; 101; 84; 70; 63; 50
I?I =N cuHoHuM: o-carboline; Norharmane
1
H CllHSNZ
3)Ne 1

9H-Pyrido[3,4-bJindole-1 carboxylic acid, methyl ester
M*226; m/e 194; 166(100 %); 140; 114; 83 (I).

cuHoHnM: Kumujane B

£
~|
7

02

H COOCH; C H NO

131002 72

1 — carbomethoxy — f - carboline
M™226; m/e 197; 184; 170; 169 (100 %); 156 (II).

I1. Anxanxounzpl ¢ XpoMO(pOPHOIT CHCTEMOH WHJIONA, MHIOJIMHA, METHIICHUHIOIMHA

16 — carbomethoxy — 19 — methylyohimbane
M*352; m/e 184; 170; 169(100 %); 156.
cuHOHMM: tetrahydroalstonine

\19/\CH20H C,H_N.O

2177227 23

C20 — dihydrovallesiahotaminole
M*324; m/e 323 (M-1, 100 %); 184; 170; 169; 156.

COOCH;

19 cHO C,H NO

217247 273

C,-C,, dihydrovallesiahotamine
M* 352; m/e 294; 281; 263; 184; 169; 156.
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9

N
N
|
H
1
\/{/O ConzzNzOz

Oxayochimbane -19 — one — 16 — ethylidene
M*322(100 %); m/e 277; 249; 221; 184; 169; 156; 115.
cuHonuM: vallesiahotamine lactone.

HOH,C

O ‘ 16 coocn,
) ‘
H 20
19
N C21H24N203

16 — carbomethoxy — 16 epi — 10 deoxy -sarpagine
M*352; m/e 294; 275; 261; 249; 170; 169; 168.
cuHOHUM: polyneuridine

9) 10
10)

H

16 — carbomethoxy — normacusine B
M*322(100 %); m/e 321; 307; 263; 249; 169 (97%);
168; 154.
cuHOHUM: pericyclivine

10~ | 1 coocn,
N | . | (b)N
|
H
N C,H,,N,0,
1)

1

COOCH;

10-O-Methyl - N, -metholochnerine
M*339; m/e 307; 281; 249; 169; 157.
cuHouuM: lochnerame

!

CZIHZ7N20;
12)
]
AS- 4B- acetoxy-3a-carbomethoxy -3 hydroxy — Na.
methyl- 6,7 didehydro
O ‘ 0COCH, M*426; m/e 279; 278; 265; 174; 135(100 %).
T OH cuHOHUM: vindorosine
H,c  COOCH; C,H N.O,
14) AN
@j@ a-carboline
N N M* 168 (100%); m/e 153; 140; 128; 114; 84; 70; 50.
Il{ CuHsNz

16)

2,20-cycloaspidospermidine-3-epi-carboxylic acid-6,7-
didehydro, methyl ester
M*336; m/e 321; 305; 277; 247; 230; 183; 170; 156;
134(100 %); 120; 91.
Cunonnmsr: 3-epi-vindolinine, isovindolinine

17)

2,20-cycloaspidospermidine-3-carboxylic acid-6,7-
didehydro, methyl ester
M*"336; m/e 321; 305; 277; 249; 230, 216; 180; 170;
156; 135(100%); 107; 93.
cuHoHMM: vindolinine

C21H24N202
18)
2- methylene-16-carbomethoxy-indoline
M*322 (31%); m/e 307; 263; 221; 207; 180; 121 (51%)
CHHOHHM: acuammicine
CZZHZZNZOZ
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Tabnuya 1. Cooepoicanue anrkanoudos 6o ppaxyusx I, 11, 111, IV

Ne @pakuus AJIKaJI0UABI XpomodopHasi cucTemMa ajaKajaonia
N Vindolinine WH]IOJINH
HeTpoJIeHHbIH 3hup . ..
I (Hay3eMHas YacTy) Isovindolinine HHIOJIUH
®parment M 202 XUHA30JIMH
I PH-3.,0 Norharmane HHA0I
(Haj3eMHas 4acThb) Lohneram HMHJI0I
Oparmenr I- M226 HMHJIO0NI
®parmenr II- M226 HMHJIO0NT
Norharmane HMHJIOT
Tetragidroalstonine MHJI0J
Vallesiahotaminole HWH]IOJT
C19-C20 dihydrovallesiahotamine HMHJI0II
I 10% ykcycHas kuciora Vallesiahotamine lacton HMHJI0I
(Haj3eMHas 4acThb) Lohneram HMHJI0I
Polyneuridine MHJI0J
Pericyclivine MHJI0J
Vidorosine HMHJIOJIMH
Vindolinine HHIOIUH
Isovindolinine HHIOIUH
Akuammicine METUJICHUHIOINH
Ajmalicine HHIOI
v Otupraz cymma Tetragjidroalstonine HMHJI0I
(xopr) Akuammicine MCTUJICHUHIOINH

Tabnuya 2. In vitro yumomokcuyeckas akmusHOCb aikaiouoos V. rosea

JIuHUM KJIeTOK
Brerarus- Resazurine Hoechs
Ne Ppaxuus HBII Opran
P A-549 DLD-1 WS-1 A-549 DLD-1 WS-1
mg/ml mg/ml mg/ml mg/ml mg/ml mg/mlcy
1 | Herponeiiubiit | namemuas <1.563 <1.563 8+3 <1.563 <1.563 7+3
adup (I) 4acTb
y | Dbupuan KOpHH 3,740,2 3,84+0,4 1142 1,6+0,4 2+0,4 742
cymma (II)
Etaposite 2.3+02um | 2.8+0.4 um | 19£3 pm | 0.45+£0.09pm | 0.6£0.2 pm 19£7 pm
Oxcrpakt 10% HaseMHas
3 YKCYCHOM 8 4,6+0,2 3,57+0,08 2,3+0,1 0,45+0,4 2,7+0,1 240,2
4acTh
kucinotsl (I11)
Etaposite - - - - 1,540.1um 3,0+0.3 um 3,14£0,5um
CornacHo in vitro uccinenoBanusM, cyocranmuu I, 11, 11T JUTEPATYPA

NpOsABUJIIA BBIPAXKECHHYIO HUTOTOKCUYCCKYIO aKTUBHOCTb:
HauboJee CUIbHYIO aKTUBHOCThH HPOSIBHIA (PaKLUs METPO-
neinoro a¢upa (1), uto Kacaercs mokaszareneit aGupHO cym-
mbl kopHe# (1) u 10% ykcycHOM KHCIOTBI U3 HAA3EMHBIX Op-
ranoB Vinca rosea (111), To ¢ HeKOTOPOW M3OUPATEIBLHOCTHIO
JICHCTBHUS HA JIMHUU KJIETOK, aKTUBHOCTH 00CHX CyOCTaHIINiI
NPaKTUYECKH HWACHTHYHBL. B pesynprare uaeHTH(UKALMH
MOHOMEPHBIX aJIKaJIOuJ0B YCTAaHOBJICHO, 4YTO BO d)pakunn
10% yxcycnoit kucnorsl PH-3,0 u 10% ykcycHOH KHCIIOTBI
3¢ UPHON CYyMMBI KOPHEH JOMHUHAHTHBIMU SIBIISIIOTCSI OCHOBA-
HUsL ¢ XpoMO(GOpPMHOIT cucTeMoil nHpona, Gpaxius neTpo-
neiiHoro 3¢upa oboramieHa NpoOU3BOJHBIMU HHIOIHHA.
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SUMMARY

STUDY OF THE CYTOTOXIC ACTIVITY OF INDOLE
ALKALOIDS FROM THE ABOVEGROUND ORGANS
OF VINCA ROSEA L. INTRODUCED IN WESTERN
GEORGIA

'Vachnadze V., 'Vachnadze N., Bakuridze A., *Jokhadze M.,
'Mshvildadze V.

Thilisi State Medical University,  Institute of Pharmacochemistry.
Kutateladze, °Department of Pharmaceutical Technology,
3Department of Pharmacognosy and Pharmaceutical Botany,
Georgia

The objects of this research were the aboveground and under-
ground parts of Vinca rosea L., a species of periwinkle intro-
duced in Western Georgia. The sum of alkaloids and biologi-
cally aactive fractions of monomeric alkaloids were obtained by
liquid-liquid extraction, precipitation with petroleum ether (1),
polybuffer distribution (II) and 10% acetic acid (III). 14 known
compounds were identified by LC-MS/MS and GC/MS: Low
molecular weight compounds (M226, M"202, Nel,2, M*168)
and alkaloids Ajmalicine, Tetragidroalstonine, C20-dihydrova
llesiahotamine, C19-C20 Vallesiahotaminole, Vallesiahotamine

© GMN

lacton, Polyneuridine, Pericy clivine, Lochnerame, Norhar-
mane, Vidorosine, Vindolinine, Isovindolinine, Akuammicine.
The cytotoxicity of monomeric alkaloids was evaluated for
A-549 (cells of the lung cancer line), DLD-1 (cells of the rectal
adenocarcinoma line) and W-1 (cells of the normal human fibro-
blast line). All three substances (I, II, I1I) showed pronounced
cytotoxic activity.

Keywords: alkaloid, monomeric alkaloids, cytotoxic activity,
Vinca rosea L.

PE3IOME

M3YUYEHUE HUTOTOKCHYECKON AKTHUBHOCTH
NHIOJBbHBIX AJIKAJIOUJ0OB U3 HAA3EMHBIX OP-
TAHOB VINCA ROSEA L., AHTPOAYIIMPOBAHHOI B
3AIAJTHOM I'PY3UH

"Baunanze B.1O., 'Baunanze H.C., 2bakypuiaze A.Jlx.,
3Iaxoxanze M.C., 'Mmsuianansze B.JI.

Tounucckuii 20cyO0apcmeeHnblil MeOUYUHCKULL  YHUSepcumen,
"Hnemumym gapmaxoxumuu um. M. Kymamenaosze, *0enapma-
MeHm hapmayesmuueckoti mexHoNo2uY, SHanpaeienue gapma-
KoeHo3uU U ghapmayesmuyieckou bomanuxu, I py3zus

OObekTaMy HCCIIEN0BaHMs SIBJSUIMCH HAJ3EMHBIE M MOJI-
3eMHbIe Oprausl Vinca rosea L., NHTpOAyLMPOBaHHOW B 3a-
naguoi ['py3un. CyMMy allkaouioB U OMOJNIOTHYECKH aKTHB-
HbIe (paKIUK MOHOMEPHBIX AJIKAaJOHMJOB MOJIy4ad CHOCOO0M
YKHJIKOCTB-XKHIKOCTHOM SKCTPAKLIUEH, OCAXKICHUEM IETPOICHHBIM
a¢upom (I), monubydepusiv pacnpenenenuem (II) nu 10% yxeyc-
Ho#t kucnoroit (II1). Meronamu LC-MS/MS u GC/MS wuaeHTH-
¢unmpoBanbl 14 M3BECTHBIX COCIUHEHUI: HH3KOMOJICKYJISP-
Hble (M*226, M*202, Nel,2, M*168) u anxanounsl Ajmalicine,
Tetragidroalstonine, C20-dihydrovallesiahotamine, C19-C20
Vallesiahotaminole, Vallesiahotamine lacton, Polyneuridine,
Pericyclivine, Lochnerame, Norharmane, Vidorosine,
Vindolinine, Isovindolinine, Akuammicine. 1lWTOTOKCHYHOCTH
cyOCTaHIMII MOHOMEPHBIX aJIKAJIOWIOB OLeHeHa Ha A-549
(KJIeTKH JUHUU paka jierkoro), DLD-1 (kieTku JIMHUM afieHo-
KapLUUHOMBI IpsAMON KUIIKK) 1 W-1 (KJIeTKU JIMHUM HOpMallb-
HBIX 4esoBedeckux pudpodmactoB). Bee tpu cydcranimu (I, 11,
[IT) mposiBUIM BBIpaXKEHHYIO LIUTOTOKCUYECKYIO AKTUBHOCTb.
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THE EFFECT OF HIGH INTENSITY WHITE NOISE ON THE ULTRASTRUCTURE
OF AXO-DENDRITIC SYNAPSES IN COLLICULUS INFERIOR
OF ADULT MALE CATS. QUANTITATIVE ELECTRON MICROSCOPIC STUDY

!Gogokhia N.,?’Pochkhidze N., 2Japaridze N.,’Bikashvili T., ?Zhvania M.

Ilia State University, Thilisi, Georgia. *Ivane Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia

Every day, people are exposed to various types of undesirable
or harmful sounds created by various sources, including trans-
port, household machines, recreational or industrial activities
[1,2]. Chronic loud noise is known to produce numerous adverse
effects on different levels of the organism. In addition to behav-
ioral changes, the involvement of different auditory and non-
auditory regions of the brain were described. Thus, structural
and molecular modifications in subcortical auditory structures,
and some “non-auditory” regions (the hippocampus, cerebel-
lum, reticular formation, amygdala nuclei, others), involved in
the processing of auditory information were detected [3-5]. The
analysis of such modifications revealed that as a result of chronic
noise exposure the alterations in neurotransmission take place.
Therefore, of special interest should be the elucidation of the
effects of chronic noise on the fine structure of synapses. Ear-
lier, we show that high intensity white noise provokes ultrastruc-
tural alterations in porosome complex of auditory regions of cat
brain [6]. Porosomes are the universal neurotransmitter-release
or secretory machinery in cell plasma membrane — special site,
where synaptic vesicles transiently dock to expel their content
[7,8]. Each type of secretory cell porosome is characterized with
specific shape and size, which is dictated by vesicle unique con-
tent, speed of release and volume of content. In neurons (fast
secretory cells) porosome range in size from 10 to 20 nm, where
35-50 nm synaptic vesicles are found to dock [6,9,10]. Neuro-
nal porosome has central plug - unique structure, atypical gate-
keeper during neurotransmission, which is absent in other types
of secretory cells. Using atomic force microscopy, electron mi-
croscopy, solution X-ray, 3D contour mapping and some other
modern approaches, three conformational states of porosome
plug — fully pushed outward, halfway retracted and completely
retracted into porosome cup has been described [8,11]. The pro-
cess of neurotransmission closely depends from such positions
of central plug. Describing ultrastructural changes in porosome
complex as a result of noise, we have found modifications in
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the position of porosome plug also. Such data indicate that the
alterations in neurotransmission provoked by white noise may
be reflected on the finest structural level of synapses.

In the present study, we continue our experimental electron mi-
croscopic studies of the effects of loud noise on fine morphology
of the brain. In particular, we describe the consequences of high
intensity prolonged noise on the morphology of axo-dendritic syn-
apses, and size and diameter of synaptic vesicles in such types of
synapses of adult male cats. We are focused on subcortical auditory
area — a central part of inferior colliculus, the region of midbrain,
which performs one of the key roles in auditory signal integration,
frequency recognition, pitch discrimination. In addition, this region
is actively involved in transfer of auditory sensory signals to and
from the superior colliculus [12,13].

Material and methods. Animals and Noise exposure. Adult
male cats (14-16 months old) were used. The animals were
housed 1/cage, in a wire cages (38 x 30 x 25 cm) that ensured
acoustic transparence. The room was well controlled (a light/
dark cycle of 12:12 h; the temperature — 20°C —22°C, humid-
ity — 55-60%). The animals had free access to food and water.
Experimental animals were exposed to 100 dB (5-20 kHz) white
noise in their home cage for one hour per day, for 10 consecutive
days. The noise was provided by two Paradigm Signature S1
P- Be loudspeakers (Paradigm Electronics Inc., Canada), which
were mounted 55 cm above the floor of the cages. The same ap-
proach was used in our early studies performed on rats [14,15].
Sound levels were constantly monitored using the microphone,
suspended in a line 45 cm above the cage. On the next day af-
ter the last noise exposure the brains for electron microscopy
were taken. Control animals were not exposed to noise. The
animal maintenance and other procedures were conducted in ac-
cordance with European Union Directive on the protection of
animals used for scientific research (Regulation (EU)2019/1010,
adopted by the European Parliament, on 5 June 2019). The
Committee of Animal Care at Ivane Beritashvili Center of Ex-



