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2omEmyome 3936. md@m®mo, 33909300 MBo39MLOEIEOL BBLdgbEM dgEbogMgdoms
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L2g35635300L MgGMM0, mLLY) 039 JMmsmgErsdol BoMmdszmdodool 0bLlEGHoGEGHL MBGMLO dg36096
05659dOMIg0, LJoOMMN39WM, MBOEOLO. 3390930L ©96039MLOEIEOL BbITIBEHWE g3bogmgdsms
9350599630l 3OHMmBgLMGO, d03G0d0, 39bss

LGB0

33930l oBobl  [ommoygbs  Lodo@mzgwwmdo dmbBsGo Atropa caucasica Kreyer.
393395609960 Fogls (mx. Solanaceae-ds@erym®dgboligd®mbo) dofoliBgws (3/%) s dofoldzgds (3/d)
M656Mmgd0L guHogwrs BHOMM35B0L X MR 535 M0YdHBY s B0 BOMEMYOYMHO 5JEH03MdOL
53965, 39335L0M0 Fdogols 359MHAIMSO 30 TsbgdMwo /D s 9/d MMYBMIO0Ib
Lombg-LoMbmzsbo 9JuEHMROMGI0m F0YOME0s 50350 IYI3390 X 9FMmO LmdLEBE0gdO.
12% NH4OH §obsbfio®o 893 GH0sbgd00m ©o ©oym3b9d00m, 95¢035Mm0o©qdL 3(300s300m
JmOMmazmOIom. 3dggool Xsdmo LRBLEBE0JOOL godmbogswo F9oygbws: dofoliBgws
m6960m930s6- 0,28%, dofjolidzgds MmMAsbmgd0sb- 0,54% Ji3gbs®ol 359GmIIMSE Loy
3900556356008900m. BoGHMJ0doOmO 330093900l  TJOIRO©  ©OIPPIBOE0s, BMT  35335B0OO
005250096 300 ASLMBMOZIOME S ZIXMOEIIOL K 9FME LdlESBE3090d0 MI0boMgd96
GOM3560L  ¥AMBoL 5390 Mm0Ydo:  Jofolbgs  MMPsbMgdTo-s¢M™m30bo,  3omzosdobo,
dofjolid398s MmOHRsbMgddo: sGHOMM30b0o, 30mbizosdobo s bim3mmsdobo.

In vitro L3930B03MOO BOMEMYOOO 30EHMEGHMIBOZNMO 5dGH03MdJdOL Tgislgdolsls Resazurine
5 Hoechst 9go0om@©gdoll dobggom, Atropa caucasica Kreyer. dofjolbgos mGmsb6mgd0sb
90090 ds 539 MOEIOOL X 5FMMTs LIBLEBE05D odmogeobs LG odMEGH™MJLozMOO
59BHogmds  boferogol  sgbm3zsmEobmdols  (DLD-1) s  9@sd0sbols  3960L  Bea®dsen®
5300OMOILGHJOOL  (WS-1)  Fodsbrom, bmeem  dofjobdzgds mOmysbmgdosd  dowgdwmeds
5N 35MOIOOL X506 3> LBLESB3050 3900595053605 [N Py ML) d96B93000
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GOAMGHMJL0IMOMBS MK OIOYO 39 EHWIOO0L: A-549 (Zow B30l 3903E0bmds), DLD-1 d0ds®o.
500580560 3560l Mo MM 30dOMIWILBHYODY (WS-1) 56 50060365 BHmdlozm®o dmddgwgds.

15339600 LOEY3900: 5C 35 MOEO, 35335L0M0 T8y, 30GHMEMILOZNMO SJBHOZMdS

33500 Atropa-89sqol (M. Solanaceae- doymM©bsligdMbo) Lobgmdgdo dEosMos GHMM3s6ol
X3RO 5E35¢M0EIO0m, OMIGO03 BE™IID B3sBIMEODBNOH s 33030wsd0gmBIdIE
9099050 [1,2,3,4]. LOJoOMZIWML FHINOOGHMO05DY 2930 3EIdIE0s Atropa caucasica Kreyer.-
39335b0Mo 9oy [5].

330930l JoDsbl [omdmoagbs Lods@mggwrmdo dmbBseo Atropa caucasica Kreyer. dofjolibgos
@5 dofolgzgds mMaobmgdol Tgufogars  GHOM3BoL  xaMBoL  SEIIWMOoEIdDY s  FsmO

BOMMA0M0 5J3H03MOOL OYRDs.
00933900 s 390010

330930l md09JBHgOL  [omdmoagbs  LoJoMmMzgwml  germ®ol Atropa caucasica Kreyer.
dofjolbgs s dofjobd3zgds mMABMgdo, FgaMmzowo BgsHgbdo boymz0sbmdol gsBsdo.
359633000 s)3M0wdsbgdwo /P o I/  mOHasbmgdosb  Lombm@m-lloombmgzsbo
99LG®gd300L FgPMPOM FoMIGOLIE0S SIS MO0IGI(3390 X 9FMMO LmdLESB309d0. NH4OH
(12%)-000  {jobslfo®o  FgEmBH0s6gd0m @S ©oYM3b69d0m, 5 39eM0EIOL  3HILOESZ3OM
JmOMBMOTom. 5900056930 9JuB®ogdEBgdL 3oLIBMeg90©om H2SOs (10%)-om. 85539
299Mb5{3woqdl 35999353900  gPOErol  gmghom.  3mb3IbGHMoMGRdIMWO 5305300
35¢GH0969000m pH-9-00g o 395b96om  gJuEBHMR0MGIL  MmOYbMo  4sdlbbgeroom.
93199930 X 539M0 LUYdLEbE0JOOL godMbZ35w0 950a96ws: FofoliBYs MMYbMGd0©6 0,28%,
dofioligz9ds mMAsbMgd0sb 0,54% d39bsMol 3/ Doborsbg 2ossbyMm0dgd0.

33930l G99a0. 3933900 ool Bo@mgodow®mo dglfiagers dmzsbobgm  2oBM-Tols
139dGHOoMMm0  JOHMBoBHMAGMmsxz00m  (GS/MS) ©s 306MmdM0  SBswobols  Loxgmdzguwwby -
by x39bm3zs60 FOMIsEGHMAMIGoMo FgomEom (FooOxgods Siliagelss, Merck; boli@gdgdo: I-
096DM0-3gmobmero (1:9), II-s39@mbo-s80530L 10% §yseblbo®o (95:5), III- JermGmgmmdo-
539GHMb0-530530 25% (5:4:1), @90859505369090:  ©M9396MOBOL  MgodBH030)  FJITsMOEG)
9mfidg90msb  (5@®M30b0, 30mbiosdobo, b3M3MEsdobo) MbEILHMIdom. IYIboos, G™J
00096GH0R030MJOMwO 3dg 00 3093003690056 BHOM360L X mRL. Jofollbgs MmMABMId0L
3009OMWO  SWH3IWMOPIIOL X 5TOL 3MEOINBIONIECNO IYMBOM 25TMYMBOE0S 5EHOM3060,
3003059060, bererm dofjolidgzgds MmMABMd0b sEM™M30b0, 30Mmb30sd0bo s BgMm3mEsdobo|6].
Atropa caucasica Kreyer. dofjollgs @ dofjolid3gds mmgebmgdosb 00gdeo s 3semogdols
X99996M0 bydLEBHIbE0gdoL in vitro 30GHMEGH™JLOZMNOO 9gEH03Mds guhegwrowo oym LASEVE-L
W5dMM5EGHMM0580, 3963963 M0 89360gMHgdsms I35 ESIYDEHT0, 3390930L MbogzgMloE G0,
J. 803993000, 39565005.
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GOAMGHMJL03MOMBS 0LIHBPZMHYJOMES in Vitro Lod MXOIOME 3N GHMOIDBY: A-549 (55d0sbOL
30A30L 3903E06Mmdol MOy MEo 3MwwEes - ATCC#CCL-185); DLD-1 (LHim®o bsfersgol
5Q9b6M35M306MmToL Mg Mwo 3wEHOs - ATCC#CCL-221), WS-1 (3560b bm®dserm®o
R0OOMOWIL3H00), OMIgdo3 Jogdmwos ATCC-sb (American @y Type Culture Collection -
3obsby, 998). LodLogbwMo MXMYIdO 3w EH030090)0s Earle J5HOW ™6 s L-ae0w@Esdobol
399339 153390 sM9do (Earle's do®oero d9dsqbeomds: KCI, NaCl, NaH2POs - H20, D-ae0m3mo,
MgSOs + 7H20, CaCl:- 2H20, NaHCOs3, {loogwro 539bmeo), Hm3gwlsg 99s3)9ds 9ddmombscndo
bdml 10%-056 IGs@o (Hyklon, Logan, 5.8.9.) 303sd0bgoo (1X), 39bogowobo (100 1.U./dw) s
LEHOY3GH™Iozobo (100 832/0¢), $30bmIzo3900 (1X), Bo@®omdol 3o6H3s¢o (Mediaech Cellgro,
VA). m%x690900L 0637105305 308000b569mdL 37°C (39839653 w6sDg, 396056 s@dmbgg@mdo CO2
5%.

15330930 60313900l 30GH™EHMJLOZNOO 59BH03MdS ABLIBWIMHo oym Resazurine s Hoechst
3900 q00L JobYO30m. 5JEH03MdS 2oboLsHBW3MS 0630doEMMIo 3:b(396E G305 50-00 (0350),
MHMIgo3 5L Ls33wgz0 608mdgdol dogh MxMggdoL 50%-0b 0b30d0Mmgdol sdmad(393

3M6396GHM5305L. BEBBIMEHI® 499MmYgbgdmEo 0ym gBm3mboo [7].

Atropa caucasica Kreyer. dofjollgs @ dofjolid39ds mmgebmgdosb 00gdeo s 3semogdols
X599960 LmdLBobE0g00L 30GMEHMJLO3ME 5JG03M0sBY BoBIMIOMWO 33193990l T99A9d0
dm399dmwos gbGowdo 1.

3b®.1.: Atropa caucasica Kreyer. doffolBgs s dofoligzgds mOmsbmgdosb dowgdero
30 39MOEIOOL  X9dM0  LgdLBHIBE0gd0L  GoGMEGHMJLoMMO  9dBHo3mds  (063000FEHMOWO
306339635309 50, 833/ 9JuEG®gGHJdOLM30L s J03MMIMEO gEM3MbBoOLMZOL)

5 ISWMOQID bsbm3z5b0 MxM90900 ©s IgMmEIdo
303902000 o0 il
Ne | 939bs® 0©96¢0x030
GI>P0 | 6 Bofoero @f?? 1’32’ O(B G Resazurin Hoechst
B7dggdo

A-549 | DLD-1 | WS-1 | A-549 | DLD-1 | WS-1

1 | Atropa | dofjolBgs | sGHG™3obo,
caucasic | mMsbmgdo | 3ombgosdobo | >200 | >200 | >200 | >200 [196+20

a Kreyer

167+2

2 | Atropa | 3ofjobd398s | s@EGm30bo,
caucasic | mM56mgdo | 3ombgosdobo, [135+18 [161+24 | >200 | 41+8 | 48+2 | >200

a Kreyer b3m3msdobo

3 | 9&™3m

24+4 | 10+2 | 35x16 2,1+0,3 2,1+0,3 | 31x14
boo
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30MEMa019MH0 1300606yl dMbo3dgd0L Loxmdzgebg dodmgwgbowos Atropa caucasica Kreyer
dofjolbgs  MmMobmgd0b  FoMdMEO  SEIIWMOEIBOL  K9FMMO  LmdLEIBEool  LyLGo
BOAMGHMJL03MM0 5gGH03MdS (196 83y/dw) b5fers30l 59gbm 356 E30bmdol (DLD-1) s 5580560l
3960l 6mMH3sem©o  BodOMIWILEHJoOL (WS-1) dodsdrm, bmem dofiolidzgds mMsbmgdosb
JdoMIdOE0  SENIIWMOEIOOL  XSTMMTS  LOLEBBE05T  godmogerobs  Lodmeerm  dg®Bgz0m0
GOAMGHMJLo3MOMds (41 93p/0c s 48 833/, FgLodsdolo) BOoWwE30L 39ME06MIASL o
Bsfeogol 9@ gbm3sMH30bMmaASL Mg gdol FodsMm. 5530560l 3960l BmOTormE
R0OOMOWILGHYODY 56 50006086 godmbod o go@m@Gmdbommo dmddgwgds.

333365. BoBHMJodomEmo 33¢93900L G999 IYIBOWos, MMI Atropa caucasica Kreyer boombg-
Lombmgzsbo gdu@®madool dgmm©om FoMgdE  2olivRMHZ39dM SIS MOEIOOL X sTNG
bOLEob30gdd0 EMT0boMGdID BHOMMIBOL K AMBOL 5 35eMmoEYdo: dofoliBgws MMYbMmadTo -
5GHMM™3060, 30mb305060, dofiolid39ds MmMsbmgddo: sGHM™M3060, 30mb30sd060 s gMm3mesdobo.

In vitro 30G™GH™JL03NOHO 59EH03Mmd9O0L F9i3sLgdolsls Resazurine s Hoechst dgomqgdols
dobg30m, 39335B099M0 ool JofoliBYs MOHYBMIO0ID F0MGOMETs 535 M0TGI(3390Ts
X59996M35  LYPBLEBDE05D QoMY s3bs Lo  30GH™MGMJLOZMOO  5JBH03Mds  Bofiemegols
5Q9b6m 3560 306Mmdoby (DLD-1) o 9@530560L 3560L bm&3sgrmMo 130dMHMdmlEGgdol (WS-1)
d0050mm, bmeom  dofjoligzgds mMAbMmd0sb FoMgdmeEds S35 ™M0dI(339ds X 9FMIs
LYPRLBEBE05T  9B39bs  FgMBg30m0  30EH™MGHMJLOZNOMDS  BowE30L @S  LHmMo  Bofigregols
Lodbogbwmo  MXMIOMEo  IMNWEAHWOIOOL  B0TsM.  5E0sbol 3960l BmGBseE
5300MMOWIL3HJODY 293339000 BHMJLOIMMO IMJdgGds 56 500b0Tbs.

359mygbgdmeo wo@ghod e
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ABSTRACT

The goal of presented research was a study on tropane group alkaloids from the above-ground and
underground organs of Atropa caucasica Kreyer (Solanaceae) grown in Georgia, and evaluation of their
cytotoxic activity. Alkaloid-containing total substances were obtained by liquid-demand extraction
from the air-dried comminuted of the above-ground and underground organs of Atropa caucasica
Kreyer with NH4OH (12%) pre-elution and delay, we treated the alkaloids with chloroform. The yield
of total alkaloids was: From the above-ground organs - 0.28%, from the underground organs - 0.54%,
calculated to the air-dried material of the plant. As a result of phytochemical studies on the base of FC-
MS and TLC experiments, has been determined the dominated alkaloids of the tropane group in the
total sum of purified alkaloids were: atropine and hyoscyamine in above-ground organs and atropine,
hyoscyamine and scopolamine in underground organs. In vitro evaluation of cytotoxic activities
according to Resazurine and Hoechst experiments demonstrated that the total alkaloid sum obtained
from above-ground organs revealed a weak cytotoxic activity against colon adenocarcinoma (DLD-1)
and normal human skin fibroblasts (WS-1), and the total alkaloid sum obtained from the underground
organs, exhibited a moderate cytotoxic activity against cell cultures of A-549 (lung adenocarcinoma)

and DLD-1 without any significant toxicity against normal human skin fibroblasts (WS-1).

KEYWORDS: Alkaloids, Atropa caucasica, cytotoxic activity
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