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Yearicaemvie yvumamenu!

Ouepeonoti nomep uzoanus « Papmayesmuveckuil O0a1emMensby NOCEAUACCS TIeKaAPCMEet-
HbIM npenapamam u nuuesbiM 000aeKkam 1eyeOHO-NPodUIAKMULEeCKO20 HA3HAYeHUs HA OCHO8e
humosxoucmepoudos (nepcnekmuenvie UCMOUYHUKY IKOUCMEPOUOO8 C NPAKMUYECKU YEHHbIMU
CBOUCMBAMU, CXEMbl UX CUHME3d, MEXHOJI02Usl 8blOeNeHUs U OYUCKU, CIAHOApmMu3ayus u m.o.).
Ilpu smom borvwoe sHUMaHUe yoensemcs onvimy pabomvl U3BECMHbIX 3APYOEHCHBIX UCCIe008a-
meineu 8 0aHHOU obracmu.

Xumusi cmepoudos kak 0cobas 4acmov 0peaHu4ecKoll XumMuu Havaia pa3eusamscs ¢ Konya 20-
X 20008 08adyamoeo cmoiemusi, Koeoa Bunano u Bunoayc enepevle npednodicuiu ¢opmyny o0
BANCHEIUUUX CTNEPOUOHBIX COCOUHEHUU — XOJIeCePUHA U XOJ1e80U KUCIOmMbl. 3a 5Mom cpagHumeb-
HO KOPOMKUU CPOK XUMUSL CIEPOUO08 0ald 3ameyamenvhvle pe3yibmamol, yeHHvle 07 eceli opea-
HUYECKOU XUMUL 8 YETIOM.

Cmepouovl ueparom 8v10arWyI0Cs poib 8 HCUZHEOessMeIbHOCMU HCUBLIX (NpeuMyuecmeeH-
HO) U pACMUMENbHbIX OP2AHUIMO8, Pe2YIUPYs UX BANCHeluUe, HCUSHEHHbe QYHKYUU U CIYHCUM
NPEKPACHbIM NOOMBEPHCOEHUEM PAKMA eOUHCIMEA HCUBOMHO20 U pacmumenbHo2o mupa. Yacmo
OIU30CMb CIMPOEHUS PA3TUYHBIX CIEPOUOO8 COYEeMAEeMCsl ¢ CYUeCmEEeHHbIM Pa3iuiuem 6blnoHse-
MOU UMU OUOTIO2UYECKOU POTIU.

Pacnpocmpanennocms cmepouonvix coeounenuil, Kax 8 HCUBOMHOM, MAK U 8 PACMUMENbHOM
MUpe U UCKTIOUUMENbHO BANCHASL POTb CMEPOUOHBIX 20PMOHO8 8 Pe2yIUPOSAHUU HCUSHEHHBIX NPO-
yeccos, 00YCIO8UNU WUPOKULL PAZMAX HAYYHBIX UCCLEO08AHUL, 8 X00e KOMOPbIX ObLIU NOJYEHbl
8adCHBIE NPAKMUYECKUE Pe3VTbmambl.

Cetluac 60 MHO2UX CIMPAHAX HALANHCEHO NPOMBIUULIEHHOE NPOU3BOOCMBO CMEPOUOHBIX 20PMO-
HO8, Npediazaemvlx Ha MUpo8om Kommepyeckom poiike gupmamu Gero Vita, Natural Elixir, Life
Science Technologies, Cytodyne Technologies, Mirra, bopucosckuil 3a600 MeouyuHcKux npenapa-
moe PYII, Poccuiickaa ¢papmayesmuueckas komnanus - 340 «llenmxpogpm Papmay u m.0. bna-
200apsi CMepoUOHbIM 20PMOHAM U, NPeHcoe 8ce20, KOPMU3OHY, CMAL0 B03MONCHbIM U3NEUUBAMb
makue msaicenvle 60Ne3HU KAK PeeMAamououvie apmpumvl, a 3aMeHbl CMEPOUOHbIM 2IUKOZUOAM
(cepOeunbie enUK03UObl, KAPOUOMOHUYECKUE CIMEPOUIbL) NOKA He HAUOEHO.

Pacmumenvnvie cmepouodwt (pumosxoucmepoudvt) 6yOyuu 20pMOHAMU Ol YIeHUCHOHO2UX,
HO He A6IAACh UMU Ol MENJIOKPOBHBIX U 8 MOM Yucie 0l 4eliogexa, umeiom oosee ciadulii anabo-
Judeckutl a¢hgpexm, uem cunmemuieckue npenapamvl, HO NOBLILUAMb 0OWYI0 PAOOMOCNOCOOHOCTb
opeanuzma mocym 6onvuie yem nocieouue. Pacmumenvuvie cmepoudst npaxmuuecku He umeiom
nobounwx 2¢hchexkmos u npomusonoxazanuii. Ilpumensaiomes omoenbHo Uiy 8 KoMnieKce ¢ OpyeuMu
aHabonuYecKuMy npenapamamu OJisl YCUNeHUs uUx cOeMecmuo2o oeticmeus. Pacmumenvnvie npena-
pamvl NOBLIUWLAIOM Oelicmeue AHAOOIUYEeCKUX NPOYeccos Op2aHu3Ma.

Cogpemennble uUCCI1e008AHUSA PACIMUMENbHBIX CIMEPOUOO8 HEPA3PBIBHO CEA3AHbL C WUPOKUM
CReKmpoM OUON02UYECKOU aKMUBHOCIU Npedcmasumenell NpUpoOOHbIX coeOUHeHULl, MHO2Ue U3 Ko-
MOPYBIX, 8 YACMHOCIU, IKOUCTNEPOUODL, ABTAIOMCA HE3AMEHUMBIMU NPU NPOU3BOOCHIEE PsAOA JleKap-
CMBEHHbIX Npenapamos.

B obracmu ¢apmaxonoeuu pacmumenvHulx cmepoudos 6 nociedHue 200vl OONbULASL 4aACHb
pabom maxdce nOCAUWEHA TUUb OOHOU ePYnne OaHHbIX COeOUHEeHUN — DKOUCEPOUIAM, KAK pac-
MUMeNbHbIM AHAOOIUYECKUM BeUjeCBAaM.

Bo mHozux HayyHbIX yenmpax mupa npoeoosmcs aKmuHble UCCie008anus 8 00AACmU IKOU-
cmepouoos: 8 0OCMYNHOU HaM Jumepamype Haubovuiee Yucio pabom 6 obaacmu Xumuu pacmu-
MENbHBIX CMEPOUO08 NOCEAUICHO UCCLeO08AHUI0 IKOUCMEPOUOO8 PACMEHUll 8 NIaHe Bbla8leHUs
NepCneKmueHbIX NPoOyYeHmos OJisi UCHOIb308AHUA 8 MeOuyuHe, KOCMemolo2ul, Nuuesou npo-
MbluieHHoCmu U ceavckom xossaticmee (B.B. Bonooun - Uncmumym o6uonoeuu Komu HI] YpO
PAH;B.U. Tyneyoe — MHIIX « Qumoxumusy), no cunmesam Ha ocHoge sxoucmepoudos (B.H. Oou-
HOK08 U Op. - Mncmumym negpmexumuu u xkamanusza PAH, 2. Y¢a), 6 mom uucne ¢ nonyuenuem no-
8bIX cyOCcmaHyutl 05l npenapamos NPoaIoH2UPOBAHHO20 OeUCMBUSL.

Hszeecmno, umo umoaxoucmepoudst A61A10Mcs 0080IbHO WUPOKO PACHPOCMPAHEHHBIMU
8MOPUUHBIMU Memaborumamu pacmenuti u ycmauogieno oonee 300 pazniuunvix ux cmpyKmypHbix
coeouHeHuUll.
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B nacmosuwee spemsn uzsecmno 6onee 335 sxoucmepoudcooepiircawjux npenapamos u cyo-
CMAaHYUU PaziuyHbIX J1eKApCMEEHHbIX hopM (MBepObIX, HCUOKUX, MACKUX) MAKUX, KaK «Jlegemony,
«Aoanmony, «Pycc-Onumnuky, «Prime 1», «Prime Plus», «Triboxiny, «Cytodin ZM»y, «Firm
Easey», «Ecdyboly, «Power Healthy, «Z-mass», «Arocmany, «Kucmenuny, « dxcymuo» u op.). Ha
OCHOB8€ BbICOKOOUUWEHHBIX IKOUCEPOUO08 U3 KopHell u KopHesuwy Rhaponticum carthamoides
(neezes caghoposuoHas) oceoen 8viNycKk npenapama «IKOUCMeERY HA (apmMayesmudecKux npous-
soocmeax 6 baky, Maumypoeo u Tawkenme; Oeticmgyrom 3KCMpaxmosvipabamuvléaowue npeo-
npusamus npomviuLiennon ompacau ¢ buiicke, Tomcke u Kpacnozopcke. Ananozuuno, paspaboma-
Hbl OUOXUMUYECKUE MEXHONI02UU NO BbIOENEHUI0 U OYUCTKe OelicCmEYIoOWUX eujecms us umomac-
col Serratula coronata (cepnyxa éeHyeHocHas) - npenapam noo Hazéanuem «dxoucmen - S». Tax-
Jice U38eCMHbL MaKue npenapamsl Ha 0CHOB8e IKOUCMepoudos, kaxk «Ixoupumy, «Cepnucmeny,
«Typxucmepony, «Pamubon» u np. B nacmoswee épems papmayesmuueckumu gpupmamu Genesis
Group, Fitostar. I Mitra eedymcs pa3zpabomku HO8020 KIACCa dKOUCEPOUOCOOEPHCAUUX humo-
npenapamos u3 yeabHo2o J1eKapcmeeHHo2o coipbs Rhaponticum carthamoides, xapakxmepusyowux-
€5l 8bICOKOU OUONI02UUECKOU AKMUBHOCMbIO NPU MATbIX 003AX.

B 0annom nomepe srcypnana npeocmasiensvt 0030pHbie CMamovii Ome4ecmeeHHblX U 3apyoexic-
HbIX YYEHBIX NO NOUCK)Y HOBLIX PACUMETbHBIX UCHIOUYHUKOG C 8bICOKUM COOEPIHCAHUEM IKOUCMED O-
1008, no paspabomie HAY4YHO-0OOCHOBAHHBIX MEXHOIO2UL BblOENIeHUs. IKOUCMEPOUAO8 U3 PACMU-
MENLHO2O ChIPHS, HANPABGIEHHOU MOOUPDUKAYUU UX MOTEKYIL C NOCIEOVIOUWUM OUOCKPUHUHSOM MOJle-
KV/l NOJYYEHHbIX COeOUHeHUl, O/ HANpAeleHHO20 NOUCKA U CO30AHUsL HOBbIX BbICOKOIPpermus-
HbIX (humonpenapamos wupoKko2o cnekmpa QapmaroioeuiecKko2o 0etucmeaus.

B o0630pnoti cmamve Laurence Dinan and René Lafont 0606wenvl mamepuanvl, onyonuko-
ganHvle 8 nepuod mexcoy 2005-2015 200v1, noceauernvie IKOUCMEPOUACOOEPIHCAUUM BUOAM PAC-
menui. Obcyscoaemes duocunmes umosxkoucmepoudos. llpusooames nocieonue 00Cmudricenus 6
Memabonuzme IKOUCMEPOUOO8 Y MAEKONUMAIOWUX U BO3ZMONCHbIE CNOCOObI 0elicmaus IKOUCmepo-
U008 y 2pul3yHo8 U venoseka. Ilokazanvl nepcnekmugvl 0anbHetuux paspabomox HO8blX npenapa-
Mo Ha 0CcHose IKOucmepoudos. Onucano, umo Hacuumeieaemcs 487 uzeecmuvix aHanI0208 IKOU-
cmepoudos. Cpeou uzeecmuuix 300000 6uooe pacmenuii 6vi10 oyerneno 6000 6udos pacmenutl, Ko-
mopvle codepacam dKOucmepoudsl. B cmamve npusooamcesa dannvie 06 uzyuenuu 77 6u0oe pacme-
HUll, 68 4aCmsAX KOMOPbIX COOEPHCAMCsL IKOUCTEePOUdbl. Bulio oyeHenvl 6Udbl ONPeOelieHHbIX Ce-
meticme (nanpumep, Chenopodiaceae u Caryophyllaceae) onsa maxconomuueckou kiaccugpurayuu
dumosxoucmepouoos.bvino uzyueno 6nusaHUe IK302EHHBLIX IKOUCMEPOUOO8 HA MUKPOObL, pacme-
HUS1, MIEKONUMAarWux U ux 0oMeH eujecms.

B cmamve JI.H.3ubapesoti « Dumoskoucmepouowvl: pacnpocmpanenue 8 Muposoi ¢uope,
ouono2uteckas akmugHOCMbY NPUBEOeHbl OAHHblE NO IKOUCMEPOUOCOOEPIHCAWUM  DACTEHUIM,
NOUCK Cpedu HUX OUONIO2UYECKU AKMUBHBIX BEUeCms, AGISIIOUWUXCS OCHOBOU OJisl KOMNIEKCHO20
npenapama, 001a0aOwe2o aHaboIUdecKuUM, NPOMUBOCPUOKOBBIM, PAOUONPOMEKMOPHBIM, 2eMO-
PeoNocUYeCKUM, NPOMUBOSA3BEHHbIM U NPOMUBOONYX0NIe8bIM Oeticmeuem. B cmamve onucamvi sxc-
nepuMeHmanbHbvle OaHHble, NOJYUeHHble CKPUHUH2OM pacmeHull cemeticmea Asteraceae, Caryophyl-
laceae ma npucymcmeue 3K0UCEpPOUA08, OCHOBAHHLIX HA XPOMAMOSPAPUUECKOM AHANU3E IKC-
MPAKmMos8 cemsii pacmeHull 0Jisk NPOSHOZUPOBAHUSL UCKOMBIX COCOUHEHULL 8 PACTNEHUSIX.

B 0630pnoii cmamve U.B. 3asap3una ¢ coasmopamu paccmompenvl CmpyKmypbl OCHOGHbIX
@DumosKouUcmepoudos, ux pacnpocmpanenue 6 pacmeHusx, cxemvl CUHmMe3a psaoa BadCHbIX IKOU-
cmepoudos u ux ouonocuyeckue ynkyuu. Onucano, Ymous pacmumenbHblX UCHOYHUKOS8 6bloele-
Ho 6onee 300 paznuynvlx cmpykmyp GumosKoucmepoudos u 61a200aps CO8PEMEHHbIM 803MONCHO-
cmam 0asce MUHOPHbLE IKOUCTEPOUObl MO2Ym OblMb 6blOENEeHbL U3 OMHOCUMETbHO MANbIX KOLU-
uecme pacmumenbHo20 Mamepuana u 8 Koauiecmeax, 00CmamoyHulx 01a uoenmuguxayuu u ouo-
Jlo2uYecKux IKCnepumMenmos. B cmamve obcyscoaemes cmpamecus cunmesa 9KOUCMEPoOUO0s U Ho-
8bIX NPOU3BOOHLIX HA OCHOBE HAUOONIeeU38ECMHBIX U PACNPOCMPAHEHHBIX npedcmasumenei Qumo-
IKOUCMEPOUOO8 - IKOUCIEPOHA, MYPKECMeEPOHA U Np.

Asmopamu B.B.Bonoounvim u C.O.Bonoournoti 6 cmamve npusedenvl 0anHbvle 0 hapmMaxono-
2UYeCKUX UCCIe008aHUAX HOB0U IKOucmepoudcooepcauett cyocmanyuu «Cepnucmeny. Ilo pe-
3yIbmamam nposedenHvlx ucciedosanuti Pedepanvrotll ciyicool Pocnompebnaozopa (2. Mockea)
3apezucmpuposana cyocmanyus ouonocuyecku akmusHou 0ooasxku «Cepnucmeny, coipbe 011 no-
nyuenus BAJ Cepnucmen «Cepnyxu 6eHyeHOCHOU TUCMbAY U MPU Kancyauposannvix ¢opm BA na
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ocnoge cyocmanyuu « Cepnucmen»: «Kapoucmeny - npomusouwemuuecxoeo, «/{uacmen» - npo-
mugoouabemuyeckoeo u «Aoacmemny - a0anMoO2eHHO20 U UMMYHOCIMUMYIUPYIOWE20 OelCMBUSL.

B 0630pe A.JI.Casuyk, B.A.Xpunau u coasmopos npeocmasienvi OaHHbvle N0 MeOUYUHCKUM
acnekmam Oelicmeusi OpaccuHOCmepoudos 6 OMHOueHUY MenioKposHuIX. Tlokazanbl MoKCUKono-
2usl, aHmMuxoiecmepuHuUMudecKoe oelcmaue, NPpomuBOPAKo6ulll, AHAOOIUYECKUL, A0ANMO2eHHbIl,
AHMUBUPYCHBIU U Opyeue 3pdexmul OpaccuHocmepouoos. B saxcnepumenmax Ha Kpvlcax nposede-
HA OYeHKA OCHOBHBIX (PapMaKoIoSU4ecKux napamempos 24- snubpaccuHonruoa npu eHympuicesny-
dounom 8gedenuu 6 0oze 30 mxe/Ke.

B cmamve «4mo maxoe 3Kk0ucmepoudvl. 20pMoHbl HACEKOMBIX, OCHOBHblE SUMAMUHbL —/]
MIEKONUMAroWUX Uiy noapHble CMEPUnbl, UCNOIb3yeMble 0 pOocma 8 pacmenusax?y» npogeccop
Kapen Cnama onucvieaem 803M0iCHOCIb NOIYUEHUS U UCHOTb308AHUSL 2OPMOHOB HACEKOMbIX OJs
NOJYYEHUsL IKOUCMEPOUO08 U NPUBLOEHO 00bsICHEHUe O0elCmBUs 2OPMOHA HACeKOMbIX. Aemopom
ommeyaemcsl, 4mo dKOU30H U IKOUCMEPOUObl He ABNAIMCA NOOIUHHBIMU 2OPMOHAMU HACEKOMBIX,
a makace ceckeumepnernouo JH-1 oxkazancsa ececo nuuwv 0oonum uz 4000 o6enunvHulx 6ULOAHAN0208,
umumupyrowuti oeticmseue JH — noorunnozo 108eHu1bHo2o 20pmoHa.

Cmamovsa B.H.Cuiposa «DxcnepumenmanbHO—KIUHUYECKUE pe3yibmambl OYeHKU P pexkmues-
Hocmu DKoucmeHa Kaxk npenapama Memapoiuiecko2o muna 0eticmeausny noceauana npenapamy Ha
OCHOBe humoskoucmepouda 3KOUCmepona, vloensemozo uz Rhaponticum carthamoides, Rhapon-
ticum integrifolium, Silene brahuica, Ajuga turkestanica u op. Hcnonv3osanue s3xkoucmena 6 Kiunu-
YecKoll npaKkmuke npu yeiom psaoe 3a001e8aHULl YeHMPATbHOU HEPEHOU CUCTEMbl U BHYMPEHHUX
0pPeaHo08 ¢ HAPYUWEHUAMU 8 OOMEHHbIX NPOYeccax, d MaKice 8 NPaKmuke CNOPMUEHOU MeOUYUHbL Y
JUY € ABLEHUAMU 0e3a0anmayuu, NOBbLIUEHHOU YMOMIAeMOCU (KaK 8 COCmage MOHO-, MAK U KOM-
NJIeKCHOU mepanuu) noKa3aio 8blCOKYIO d¢hghekmusnocmo, 6€30nacHOCMb U NEPCNEKMUBHOCTb €20
npuMeHeHUs.

HUmoeu  cobcmeeHHbIX — IKCNEpUMEHMANbHbIX — pabom  NpeoCmasieHvl 8  cmamove
b.C.Temupeasuesa ¢ coasmopamu, 20e npuseoeHvl pe3yavmamvl KOMHIEKCHOZ0 XUMUYECKO20 UC-
Cne006anus cepnyxu eHyeHocHotl (Serratula coronata L.) — pacmumenbHo20 UCMOYHUKA HOBO2O
KA3aXCMAaHCKo20 aHaboIu4ecko2o u adanmozeHno2o cpeocmea «kougumy. Ilokazan onmumans-
HbIU 8bIX00 IKOUCHEPOHA U KOMNJIEKCHOE Uu3giedenue QrasoHoudos u 3Koucmepoudos. Buioenen-
Hble NPaKmMuyecKu yeHuovle iagoHoUdbL U IKOUCMEPOUObl MO2YM OblMb UCHONb308AHbl 8 KAUeCmae
HOBbIX CyOCManyuil U paboyux cCmaHoapmHulx oopa3yos.

B npeocmasnennoii cmamve O.Y.Kyambaesa ¢ konrnecamu 0600ueHvl 0aHHble KOMNIEKCHO2O
XUMUyecko2o uzyyenus nHaosemuou yacmu Silene fruticulosa (cmonesxa xKycmapuuukosas). Hccne-
008aH CMeEPOUOHbLL COCMAE CMONIEBKU KYCMAPHUYKOBOU U NPUBEOeHbl CIMPYKMYPbl BblOENEeHHbIX
aKoucmepoudos. Aemopul enepgvie uzyuunu Silene fruticulosa na cooepowcanue dpaccunocmepo-
U008 — HOB020 KILACCA 20PMOHO8 PACMEHULI.

C yBa:keHueM
PeIaKIHOHHAS KOJUIETHs )KypHaIa
«DapmaneBTHYECKH I OK0/1JIETEHD)




DAPMAIEBTUYECKHHU BIOJUVIETEHbD N 3-4 2015

HNudpopmanus
110 MOCeIIEHUI0 JUPeKTOopa MeKIyHApOJHOIO0 LEHTPa IO XMMHYECKHM U O0HMOJI0IMYeCKHM
HaykaMm YHuBepcutera Kapauu, npopeccopa Myxammana Uk6an Hoynxapu (Ilakucran)
MeKa1yHapoaHOr0 HAYYHO-IIPOU3BOACTBEHHOI0 X0JAUHIa «PUTOXHUMHUSD)

13-14 nexabpst 2015r. nupektop MeEXIyHApOIHOTO IIEHTpPa IO XUMHYECKUM U OHOJoTHYe-
CKUM HaykaMm YHuBepcuteTa Kapauu, npodeccop Myxamman Mkban Yoynxapu (ITakucran) moce-
T MeXAyHapOIHBIH HAYyYHO-TIPOM3BOACTBEHHbIM XONAUHT «Dutoxumusa» u KaparanauHckuii
(dbapmaneBTHUECKUI 3aBOJI.

14 nexabpst 2015 r. Ha 6a3e xonauHra «OUTOXUMUS» COCTOSIICS HAYYHBIH  CEMHHAp C
yaactueM npodeccopa Myxammana Mxban Yoyaxapu, MOCBAMICHHBIH  COBMECTHBIM ~ HAyYHBIM
UCCIIEIOBAaHUSM OHOJOTHYECKH AaKTUBHBIX BEIIECTB W3 PACTUTEIBHOTO CHIPbS,  BCTYIJICHHUIO
xonaunra «@utoxumus» B COMSATS - ®onp no pazputhio Hayku B Mcrnamckux rocymapcrBax.

[Tpodeccop Myxamman Uk6an Yoyaxapu seasiercs wienoM npasieHuss COMSATS, Ilocto-
sHHoro Komurera no Haykam u texHoiorussm HWcenamckux rocynapctB.  Ilpencenarenem COM-
SATS asnserca npesuneHt Ilakucrana. OcHoBHast nens COMSATS - ykpemienue coTpyaHuye-
CTBa MEXJly HCIAMCKHUMHU TrocyaapcTBamMu B oOmactu Hayku U TexHUku. COMSATS Boienser
TPAaHTBl JJis PAa3BUTUS HAYKU U MHHOBALIMOHHBIX TEXHOJIOTHH.

UnenctBo B COMSATS naet BO3MOKHOCTh Y4aCTBOBATh B MEXKIYHAPOIHBIX HAYYHBIX U 00-
pa3oBaTeNbHBIX MPOEKTAaX U MPOrpaMMax B 00JIACTU XUMUHU, OUOJIOTHHA U MEIUIIUHBI.

B pabote cemuHapa IpHHsUIM y4acTUE JOKTOPAa XMMHUYECKHUX HayK, npodeccopa Kaparanaun-
CKOTO rocynapctBeHHoro yHuBepcutera uM. E.A.bykeroBa KamupOepnuna I'."M., I'apypor H.M.,
JTOKTOp XUMHUYECKHUX HayK, nmpodeccop MHCTUTYTa OpPraHUYecKOro CHHTe3a U yriieXxuMuu Pa3puioB
C. ., noKTop MEAMIIMHCKUX Hayk, mpodeccop KaparaHanHCKOro Tocy1apcTBEHHOT'O MEAUIIMHCKO-
ro yauepcutera JKayramesa C.K., mupexkrop KaparanmuHckoro ¢apMareBTHUECKOTO 3aBOJa,
JIOKTOp (papmanieBTHdeckux Hayk TonokonHukoB E.I'., Benymiue yuensie XonauHra «OUTOXUMUS)
— unen-koppecrionneHT HAH PK, mokxTop xummueckux Hayk, npodeccop I'.A.AtaxaHoBa, 4ieH-
koppecnionieHT HAH PK, noxtop dapmaneBruueckux Hayk Mrxanoa X.W.,J0KkTOpa XUMHUYECKUX
Hayk, npodeccopa TypmyxamberoB A.JK., TyneyoB Bb.M., kanamaarel XUMHYECKUX HAYK
Hypmaran6ero X.C., Mykymesa I'K., kaunuaatel apmarneBtuueckux Hayk Tyneyosa [.X.,
KabaeBa A.H., kanauaarsel MequuuHckux Hayk Ceimaxmerosa P.b., Apeictan JI.U., nokTopaHThI 1
MarucTpaHThsl. Beero 6omnee 50 coTpyaHUKOB.

=
- Hoknan mnpodeccopa  Myxammana HkbGan
Yoynxapu MOCBSIIIEH OCHOBHBIM Hay4HbIM
HalpaBJIEHUsIM MeXyHapoIHOTO LIEHTpa 110 XUMHU-
YeCKUM M OMOJIOTUYECKUM HayKaM YHUBEpPCHUTETa
Kapauu (ITakucran).

=
A Walk though MEJ to
the ICCBS-

Beicrynmiienue npogeccopa Anexenosa C.M.

Cemunap MPOBOIUIICS o
npeacenarensctBoM akagemuka HAH PK,
JIOKTOpa XHMMHYECKHUX HaykK, mpodeccopa
Anexenoa C.M.

BeicTymuienune npodgeccopa
Myxammana Ux6an Yoyaxapu
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CoTpynHuKHT XOJIZIMHTA «DUTOXUMUSD) MPOXOTUITH CTaXXUPOBKY B
MexIyHapoOZHOM  LEHTpEe 10 XWMHYECKUM U OHMOJOrMYeCKMM HaykaM  YHHUBEpcHUTeTa
Kapauwu, rie uMu poBeieHbl HCCIICIOBAHUS B 00JIACTH HW3YYCHHS CTPOSHUS MOJEKYJ HOBBIX Jie-
KapCTBEHHBIX BEIIECTB U3 PACTEHUN U X (PapMaKOIOTHYECKUX CBOUCTB.

VYdacTHUKM cemMHHapa oOcyauwnu ¢ mnpodeccopom Myxammanom HWkbamom Yoyaxapu
MEePCIIEKTUBHBIC HANPABICHUS 10 HUCCIEOBAaHUIO XHMHUYECKOro cocTaBa pacteHui Kazaxcrana,
YCTaHOBJICHUIOCTPOCHUSI MOJIEKYJI XUMUYECKUX CTPYKTYP BBIICICHHBIX MPUPOJHBIX COCIUHEHUH,
M3YYCHHUIO UX OHOJOrHYecKod M (apMaKoJIOTHYECKOW aKTUBHOCTH, pa3paboTKe HOBBIX JeKap-
CTBEHHBIX IpEnapaToB Il MEAUIIMHBI, & TAKXKE 10
y4acTHUIO B COBMECTHBIX Hay4YHO-
HCCIIEIOBATENbCKUX TIPaHTaX, OOMEHY CHeluaTu-
CTaMH, COBMECTHBIM CTa)XMPOBKaM M OOYUEHHUIO CO-
TPYAHUKOB XOJAuHra «P@uroxumus» B MexayHa-
POJTHOM LIEHTPE MO XMMHYECKUM U OMOJOTHYECKHUM
HaykaM YHuBepcutera Kapauyu, HOArOTOBKE U I10O-
BBIIICHUIO KBAIM(UKIIMM HAay4HBIX KaJpoOB dYepes
maructpatypy u PhD noxropantypy.

[Ipodeccop Myxamman Mxban Yoynxapu 1o
pe3yibTaTaM CBOErO BH3UTA TMPEJACTABUT OICHKY
HAayYHO-WHHOBAIMOHHOTO TOTEHILMANa XOJIUHTa YuacTHUKH ceMHHAPA
«DUTOXUMUS», YTOOYJET CIIOCOOCTBOBATH BCTYILIE-

HUIO U3BECTHOI'O Ka3aXxCTAaHCKOI'0 Hay4HO-IIpou3BOACTBeHHOro nentpa B COMSATS.
' -__‘ B nmepuox pabGoThl ceMuHapa COCTOSIIOCH TOAITH-
™ CaHHe COINIAIIEHUS O HAYYHO-TEXHUYECKOM COTPYIHHU-
YecTBEe MEXay MexXayHapOoAHBIM IIEHTPOM IO XUMUYE-
CKUM U OuonornueckuM Haykam YHuBepcutTeTa Kapa-
yun  MexXayHapoIHBIM  HAyYHO-TIPOU3BOJACTBEHHBIM
XOJAUHTOM «DUTOXUMHUSD.

HO}IHl/lcaHl/le CorjJalicHust
0 HAYYHO-TEXHUYECKOM COTPYAHHYECTBE
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PHYTOECDYSTEROID OCCURRENCE, DISTRIBUTION, BIOSYNTHESIS,
METABOLISM, MODE OF ACTION AND APPLICATIONS: DEVELOPMENTS FROM
2005 TO 2015

Laurence DINAN and René LAFONT*
e-mail:rene.lafont@upmc.fr
Sorbonne Universités — UPMC, IBPS-BIOSIPE, Paris, France

Phytoecdysteroids are analogues of invertebrate steroid hormones, which occur in some species of plants,
sometimes in very high concentrations, and where they are believed to contribute to deterring invertebrate predation.
This review summarises the literature published between 2005 and 2015 on the ecdysteroid-containing plant species and
the analogues they contain. Progress in our understanding of the biosynthesis of phytoecdysteroids is also reviewed.
Ecdysteroids possess interesting pharmacological properties in mammals and birds; they are non-toxic and a
considerable body of evidence is accumulating that they have many beneficial effects, which could lead to the
development of medicinal, pharmaceutical, nutraceutical and commercial products. In this context, recent progress on
the metabolism of ecdysteroids in mammals and the possible mode(s) of action of ecdysteroids in rodents and humans
are summarised. Lastly, prospects for future developments in this area are indicated.

Introduction

Phytoecdysteroids are analogues of the insect steroid hormone 20-hydroxyecdysone (20E)
occurring in plants. They occur in significant amounts in 5-6% of plant species, but there is
circumstantial evidence that most, if not all, plant species have the genetic capacity to produce
ecdysteroids [1]. Where they do occur in plants, they sometimes occur in very high concentrations
(ranging from 0.01 to 7% of the dry weight, depending on species, plant part, growth stage etc.).
The most commonly accepted view on the role of phytoecdysteroids is that they contribute to the
deterrence of invertebrate predators by being toxic or having an anti-feedant activity either in their
own right or in synergistic combination with other secondary compounds [2]. The first ecdysteroid
isolated from insects was ecdysone (see Fig. 1, which also gives the numbering system common to
ecdysteroid molecules).

Figure 1

The structure of ecdysone, showing the numbering system for the carbon atoms.

The most commonly encountered phytoecdysteroid across plant species is 20E (Figure
2).Structures of the common major phytoecdysteroids; 20E (with numbering), PolB, turkesterone,
cyasterone, Post, rubrosterone, makisterone A, integristerone A, pterosterone.
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20-Hydroxyecdysone Polypodine B
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Integristerone A
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Pterosterone Poststerone Rubrosterone

Figure 2

A large diversity of phytoecdysteroid analogues has been isolated from plant sources. It is
difficult to give a precise chemical definition of what constitutes an ecdysteroid, but most are based
on the tetracyclic sterol ring structure (cyclopentanoperhydrophenanthrene) possessing an A/B-cis-
ring junction (58-H or —OH), a 14a-hydroxy-7-en-6-one chromophoric group (although a few lack
the 14-hydroxyl or the 7,8-ene), a side-chain of variable length (Cy, C,, Cg [cholesterol-like], Cog
[campesterol-like] or Cj [sitosterol-like]) or modified to give ring structures (e.g. lactone or furan
rings) and one or more hydroxyl groups in the 1, 2, 3,4, 5,9, 11, 16, 20, 21, 22, 23, 24, 25, 26/27,
28 or 29 positions. The hydroxyl groups may also form ester, ether or acetal linkages to generate
polar (glycoside, sulphate) or apolar (acetate, acetonide, benzoate, cinnamate, coumarate, crotonate,
ethylidene, ferulate, p-hydroxybenzylidene, 2-hydroxybutanoate, 5-hydroxymethylfurfural acetal,
isovaleriate) conjugates [2,3]. Other structural features are also possible (e.g. desaturation, oxidation
of hydroxyls to keto groups, epimerizations, epoxy group). Thus, the range of possible permutations
for ecdysteroid structures is enormous, and the 400-500 identified to date do not represent the full
catalogue by a long way. The structures of some of the most commonly encountered
phytoecdysteroids are shown in Figure 2, by way of example. In view of the very wide of chemical
structures found among phytoecdysteroids and the difficult chemistry of this class of compounds,
plant sources are used to provide large amounts of the major ecdysteroids (e.g. 20E) for
experimental, chemical or commercial purposes or smaller amounts of other analogues for
comparative and structure-activity studies. Plants contain a ‘cocktail’ of phytoecdysteroids; they
may contain one or two major ecdysteroids together with a collection of minor ecdysteroids, or
contain several ecdysteroids in almost equal amounts [3]. The characteristics of the biosynthetic
pathway and its regulation which result in this diversity is currently unknown. In fact, there are

10
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many questions which remain concerning ecdysteroid biosynthesis in plants. In light of the exciting
developments in potential medical, pharmaceutical and agricultural applications of
phytoecdysteroids, understanding of the biosynthetic pathway remains a major challenge in the
basic research required to underpin the applications of these cmpounds [4].

This review will concentrate on the literature from the decade 2005-2015. The reader is
referred to previous reviews [2,5,6] for summaries of earlier progress and the development of
concepts in this area. Compilations of phytoecdysteroid structures, their physico-chemical data and
biological activities exist [7,8]. Ecdybase currently records 487 known ecdysteroid analogues, the
majority of which have been identified from plant sources. In view of improvements in the methods
for the isolation of natural products and complete structural identification from sub-milligram
amounts of pure compound and the probable structural diversity described above, this number can
be expected to continue to rise steadily in the future.

PLANT SPECIES AND THEIR ECDYSTEROIDS

Table 1 summarises the reports appearing in the literature of ecdysteroid-containing plant
species and the analogues they contain. It identifies the plant species which were shown to be
ecdysteroid-positive for the first time and which phytoecdysteroids (123 of them) have been
described for the first time during the period of review (for the structures of the ecdysteroids see
[7,8]). Also, where it has been possible to deduce the information from the publications, it
summarises the amounts of the purified compounds isolated in relation to the dry weight of plant
material.

Summary of the literature reports for the analysis of plant species for phytoecdysteroids.
Structures for the ecdysteroids named are given in [7] and [8].

TABLE 1
Summary of the literature reports for phytoecdysteroids appearing 2005 to 2015
SPECIES* FAMILY" PLANT ECDYSTEROIDS AMOUNT REFERENCES
PART PRESENT (mg/kg d.w.)

1 2 3 4 5 6
Acanthophyllum Plants with | acanthosterone [9]
gypsophylloides* flower buds 20-hydroxyecdysone 1900

2-deoxyecdysone 20
Achyranthes Amararanthaceae | roots achyranthesterone A 1.2 [10]
bidentata D) stachystetrone D 32

20-hydroxyecdysone 8
polypodine B 32

roots 2B,3B,20R,22R,26- [11]
pentahydroxy-14-methyl-18-
norcholesta-7,12-dien-6-one

roots 1.3 [12]
niuxixinsterone A 1.4
niuxixinsterone B 2.1
niuxixinsterone C

roots 0.98 [13]
(255)-20,22-O-(R- 1.16g
ethylidene)inokosterone
20,22-O-(R-3- 1.18
methoxycarbonyl)propylidene- | 1.33
20-hydroxyecdysone 1.82
(258)-inokosterone-20,22- 3.92
acetonide 5.69
20,22-0-(R-ethylidene)-20- 7.45
hydroxyecdysone

roots 20-hydroxyecdysone  20,22- | 0.43 [14]
acetonide 0.65
20-hydroxyecdysone
(25R)-inokosterone
(258)-inokosterone
polypodine B
shidasterone

11
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Continuation of the table 1
1 2 3 4 5 6
Aerva japonica Amaranthaceae flowers aervecdysteroid A 5.25 [15]
(D) aervecdysteroid B 4.25
aervecdysteroid C 4.75
aervecdysteroid D 5.5
20-hydroxyecdysone 3
5B-2-deoxyintegristerone A 2.38
24-epi-makisterone A 4.5
Ajuga iva Lamiaceae (D) whole plants | cyasterone [16]
20-hydroxyecdysone
makisterone A
24,25-didehydroprecyasterone
24-hydroxycyasterone
ajugasterone B
aerial parts ponasterone A [17]
22-dehydrocyasterone
sidisterone
cyasterone
24-hydroxycyasterone
makisterone A
20-hydroxyecdysone
abutasterone
Ajuga Lamiaceae (D) roots ajugacetalsterone C 1 [18]
macrosperma ajugacetalsterone D 3.25
var. breviflora breviflorasterone 2
20-hydroxyecdysone
cyasterone
makisterone A
20-hydroxyecdysone 3-acetate
20-hydroxyecdysone 2-acetate
Ajuga Lamiaceae (D) aerial parts 22-dehydrocyasterone 2- 123 [19]
nipponensis glucoside 52
ajugacetalsterone A 38
ajugacetalsterone B
cyasterone
ajugasterone C
cyasterone 22-acetate
22-dehydrocyasterone
Ajuga  reptans | Lamiaceae (D) whole plants | reptanslactone A 1.05 [20]
var. reptans reptanslactone B 1.21
sendreisterone 1.29
24-dehydroprecyasterone 0.57
breviflorasterone 2.18
Ajuga remota Lamiaceae (D) roots ponasterone A [17]
cyasterone 22-acetate
cyasterone
ajugasterone C
makisterone A
20-hydroxyecdysone
Ajuga Lamiaceae (D) whole plants | ajugalide E 29.4 [21]
taiwanensis 22-acetylcasterone 29.4
ajugalactone 14.7
cyasterone 14.7
isocyasterone 14.7
ajugamacrin B 824
ajugapantin 118
ajugamarin C1 162
ajugalide-A 29.4
ajugalide-B 73.5
ajugalide-C 14.7
ajugalide-D 11.8

12
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Continuation of the table 1

1 2 3 4 5 6
Ajuga Lamiaceae (D) extract of | 25-hydroxyatrosterone A [22]
turkestanica roots 11a-hydroxycyasterone
11a-hydroysidisterone
turkesterone 22-acetate
22-oxo-turkesterone
11a-hydroxy-A**-capitasterone
turkesterone 20,22-acetonide
turkesterone
atrotosterone C
abutasterone
20-hydroxyecdysone
25-hydroxydacryhainansterone
22-oxo-turkesterone
cyasterone
ajugasterone C
Asparagus Liliaceae (M) plants 20-hydroxyecdysone [23]
filicinus 25-hydroxydacryhainansterone
stachysterone B
5-deoxykaladasterone
calonysterone
roots 20-hydroxyecdysone
ecdysone 27.9 [24]
ajugasterone C 25.7
roots stachysterone A 20,22- | 3.5
acetonide [25]
roots 1200 to 2200
20-hydroxyecdysone [26]
tubers 2.1
calonysterone 0.7 [27]
5-deoxykaladasterone 0.22
25-hydroxydacryhainansterone | 0.9
stachysterone C 2.0
stachysterone B
Atriplex Chenopodiaceae aerial parts 20-hydroxyecdysone 9.38 [28]
portulacoides (D) septanoecdysone 18.1
(Syn. Obione
portulacoides)
Brainea Blechnaceae (F) rhizomes brainesteroside A 3.85 [29]
insignis* brainesteroside B 8.08
brainesteroside C 7.69
brainesteroside D 4.62
brainesteroside E 3.08
ponasteroside A 5.58
ponasterone A 9.62
20-hydroxyecdysone 5
Callisia fragrans | Commelinaceae stems callecdysterol A 2 [30]
™M) callecdysterol B 1.6
callecdysterol C 1.6
1 1a-hydroxyrubrosterone 1.4
5B-dihydrorubrosterone 1.6
Chenopodium Chenopodiaceae leaves poststerone 4.17 [31]
album D) 3B,14a-dihydroxy-5p-pregn-7- | 2.92
ene-2,6,20-trione
20-hydroxyecdysone 6.25
20-hydroxyecdysone  20,22- | 4.17
acetonide 1.25
20,-hydroxyecdysone 2,3-
acetonide

13
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Continuation of the table 1
1 2 3 4 5 6
Chenopodium Chenopodiaceae seeds 20-hydroxyecdysone 18.3 [32]
quinoa (D) Kancollosterone 6.06
20-hydroxyecdysone 15.8
seeds makisterone A 0.48 [33]
24-epi-makisterone A 0.44
24(28)-dehydromakisterone A | 0.44
polypodine B 0.34
makisterone C 0.12
2-deoxy-20-hydroxyecdysone | 0.08
2-deoxy-20,26- 0.08
dihydroxyecdysone 0.013
dacrysterone 0.005
3-epi-2-deoxy-20- 0.03
hydroxyecdysone 0.013
5-hydroxy-24(28)- 0.005
dehydromakisterone A
24,25-dehydroinokosterone
25,27-dehydroinokosterone
Coscinium Menispermaceae | stem 20-hydroxyecdysone 2200 [34]
fenestratum* (D) leaves 20-hydroxyecdysone 1200
Cyanotis Commelinaceae whole plant 3B,40,140,20R,22R,25- [35]
arachnoidea ™M) hexahydroxy-5a-cholest-7-en-
6-one
Cyanotis Commelinaceae roots 20-hydroxyecdysone 311 [36]
longifolia ™M) 20-hydroxyecdysone 3-acetate | 264
ajugasterone C 198
polypodine B 28.3
2-deoxy-20,26-
dihydroxyecdysone
isovitexirone
poststerone
ajugasterone C 3-acetate
5B-hydroxypoststerone
poststerone 2-acetate
14(15)-dehydropoststerone  2-
acetate
24-epi-atrotosterone A
Cyathula Amaranthaceae roots and | cyasterone 240 [37]
officinalis D) stems 28-epi-cyasterone 18.7
25-epi-28-epi-cysterone 1.8
cyasterone 2,3-acetonide 1.5
24-hydroxycyasterone 1.75 [38]
roots isocyasterone 2,3-acetonide 0.75
cyasterone 0.4
sengosterone 8.13
amarasterone A 2.25
precyasterone 3.5
isocyasterone 0.14
makisterone B 0.75
Dichorisandra Commelinaceae aerial parts 20-hydroxyecdysone 29.2 [39]
hexandra* M) muristerone A 4.46
Digitalis ciliata* | Plantaginaceae leaves polypodine B [40]
(D) polypodine B 22-acetate
polypodine B 22-benzoate
20-hydroxyecdysone
20-hydroxyecdysone 22-
acetate
20-hydroxyecdysone 22-
benzoate
Digitalis Plantaginaceae leaves 20-hydroxyecdysone [40]
purpurea*® (D) 20-hydroxyecdysone 22-
acctate

14
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Continuation of the table 1

1 2 3 4 5 6
Dioscorea Dioscoreaceae rhizome (20R)-5B,11a,20- 22 [41]
dumentorum* ™M) trihydroxyecdysone 266

ajugasterone C 32
herkesterone
Diplopterygium | Gleicheniaceae fronds 2B,3B,140,20R-tetrahydroxy- 4.99 [42]
rufopilosum* (F) 260-methoxy-6-0xo0-stigmast-
7-ene-22,26-lactone 5.06
2B,3B,140,20R,26S-
pentahydroxy-6-oxo-stigmast- | 5.74
7-ene-22,26-lactone
2B,3B,140,20R,24S- 5.49
pentahydroxy-6,26-dioxo-
stigmast-7-ene-22,26-lactone 5.26
2B,3B,140,20R,24S5,26S-
hexahydroxy-6-oxo-stigmast-
7-ene-22,26-lactone
capitasterone
Eriophyton Labiatae (D) whole plant 28-epi-cyasterone 10.9-13.0 [43]
wallchii* cyasterone 10.9-13.0
20-hydroxyecdysone 20.4
polypodine B 13.0
ajugalactone 23.5
Fibraurea Menispermaceae | whole plants | fibraurecdyside A 3.03 [44]
tinctoria (D) makisterone A 2.03
Froehlichia Amaranthaceae whole plant 2,22-dideoxy-20- Tmg [45]
Sfloridana D) hydroxyecdysone 25-O-B-D-
glucopyranoside 70mg
2,22-dideoxyecdysone 25-O-f-
D-glucopyranosyl-(1—2)-p-D- | 2.6mg
glucopyranoside
2,22-dideoxyecdysone 25-O-p- | 2.3mg
D-glucopyranoside
(5a)-2,22dideoxyecdysone25- | 1.2mg
O-B-D-glucopyranosyl-(1—2)-
B-D-glucopyranoside 400mg
2,22-dideoxy-5B- 8.9mg
hydroxyecdysone 25-O-B-D- | 22mg
glucopyranosyl-(1—2)-p-D-
glucopyranoside
20-hydroxyecdysone
blechnoside A
achyranthesterone A
Helleborus Ranunculaceae seeds/flowers | 20-hydroxyecdysone 3-O-B-D- [46]
caucasicus (D) glucoside
Helleborus Ranunculaceae rhizomes polypodine B 14.4 [47]
thibetanus* (D) 20-hydroxyecdysone 111.8
Klaseopsis Compositae (D) roots 25,26-didehydroponasterone A | 3.5 [48]
chinensis stachysterone C 2.5
(Syn. Serratula 2-0O-acetyl-20- 1.25
chinensis) hydroxyecdysone
Lepidogrammitis | Polypodiaceae (F) | whole plant 20-hydroxyecdysone 2.92 [49]
drymoglossoides ponasteroside B 2.69
Leuzea Compositae (D) roots ecdysone 0.0012 [50]
carthamoides 20-hydroxyecdysone 1000
20-hydroxyecdysone 2-acetate | 0.014
20-hydroxyecdysone 3-acetate | 0.017
turkesterone 0.007
inokosterone 0.318
inokosterone 20,22- 0.020
acetonide
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Continuation of the table 1

1 2 3 4 5 6
Leuzea Compositae (D) roots inokosterone A 20,22- 0.007
carthamoides acetonide 0.013
15-hydroxyponasterone A 0.028
14-epi-ponasterone A 22-O-B-D-| 0.0006
glucoside 0.031
carthamoleusterone 0.005
24-epi-makisterone A 0.016
22-deoxy-28- 0.005
hydroxymakisterone C 0.030
26-hydroxymakisterone C
1B-hydroxymakisterone C
amarasterone A
Lychnis cognata | Caryophyllaceae | aerial parts integristerone A 11 [51]
(D) 20-hydroxyecdysone 750
ecdysone 120
Lychnis fulgens Caryophyllaceaec | aerial parts integristerone A 11 [51]
D) 20-hydroxyecdysone 1150
ecdysone 120
2-deoxy-20-hydroxyecdysone 100
Lychnis sibirica | Caryophyllaceae aerial parts 20-hydroxyecdysone 300 [51]
D)
Lychnis wilfordii | Caryophyllaceae aerial parts integristerone A 120 [51]
(D) 20-hydroxyecdysone 1520
Lygodium Lygodiaceae (F) roots lygodiumsteroside A 2.25 [52]
Jjaponicum* ponasteroside A 0.63
Melandrium Caryophyllaceae aerial parts 20-hydroxyecdysone 110 [51]
firmum* (D)
Melandrium Caryophyllaceae aerial parts integristerone A 670 [51]
sachalinense* (D) 20-hydroxyecdysone 2300
Microsorum Polypodiaceae (F) | fronds ecdysone 240 [53]
commutatum*
Microsorum Polypodiaceae (F) | fronds 20-hydroxyecdysone 710 [53]
maximum™* inokosterone 40
makisterone A 110
ecdysone 20
2-deoxy-20-hydroxyecdysone | 30
Microsorum Polypodiaceae (F) | fronds 20-hydroxyecdysone 2130 [53]
membranifolium* inokosterone 200
makisterone A 120
ecdysone 4910
2-deoxy-20-hydroxyecdysone | 7070
makisterone C 480
2-deoxyecdysone 1720
rhizomes 20-hydroxyecdysone 640
inokosterone 20
ecdysone 870
2-deoxy-20-hydroxyecdysone | 400
makisterone C 90
fronds E-2-deoxyecdysone 3-[4-(1B- [54]
D-glucopyranosyl)]-ferulate
E-2-deoxy-20-
hydroxyecdysone 3-[4-(1B-D-
glucopyranosyl)]-ferulate
2-deoxyecdysone 25-a-L-
fronds rhamnopyranoside 1.30 [55]
E-2-deoxy-20- 2.61
hydroxyecdysone 3-[4-(1-B-D-
glucopyranosyl)]-caffeate 3.48
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Continuation of the table 1

1 2 3 4 5 6
Microsorum E-2-deoxyecdysone 3-[4-(1P-
membranifolium* D-glucopyranosyl)]-ferulate 1.74
E-2-deoxy-20-
hydroxyecdysone 3-[4-(1B-D- | 2.61
glucopyranosyl)]-ferulate
Z-2-deoxyecdysone 3-[4-(1B- | 1.04
D-glucopyranosyl)]-ferulate
Z-2-deoxy-20-
hydroxyecdysone 3-[4-(1B-D-
glucopyranosyl)]-ferulate
Z-2-deoxy-20-
hydroxyecdysone 3-[4-(1-B-D-
glucopyranosyl)]-caffeate
Microsorum Polypodiaceae (F) | fronds 20-hydroxyecdysone 190 [53]
punctatum® makisterone A 30
ecdysone 25
Microsorum Polypodiaceae (F) | fronds 20-hydroxyecdysone 2230 [53]
scolopendria* inokosterone 360
makisterone A 120
ecdysone 1450
2-deoxy-20-hydroxyecdysone | 500
2-deoxyecdysone 30
rhizomes 20-hydroxyecdysone 6760
inokosterone 420
makisterone A 240
ecdysone 3410
2-deoxy-20-hydroxyecdysone | 90
makisterone C 250
fronds ecdysone 1600 [56]
20-hydroxyecdysone 2000
amarasterone A (25-R/S
epimers)
25-deoxyecdysone 22-
glucoside
inokosterone
24,28-diepi-cyasterone
makisterone A
makisterone C
20-deoxymakisterone A
poststerone
Paris Trilliaceae (M) polypodine B [57]
quadrifolia 20-hydroxyecdysone
Pfaffia Amaranthaceae roots pfaffiaglycoside C [58]
glomerata (D) pfaffiaglycoside D
pfaffiaglycoside E
20-hydroxyecdysone 4600
taxisterone 23
pterosterone 18
22-0x0-20-hydroxyecdysone 8
2B,3B,140,17p-tetrahydroxy- 53
5p-androst-7-en-6-one
(dihydrorubrosterone)
Pfaffi tuberosa* | Amaranthaceae (D) | roots 20-hydroxyecdysone 442 [59]
Polypodium Polypodiaceae (F) | rhizomes 5B-hydroxyrubrostrone 1.29 [60]
vulgare rubrosterone 1.57
5B-hydroxyecdysone 1.07
poststerone 1.29
5B-hydroxypoststerone 0.86
5B-hydroxyshidasterone 0.86
20-deoxyshidasterone 1.14
shidasterone 5.93
polypodosaponin 2.43
26-methoxypolypodosaponin 1.57
polypodine B 2-f-D-glucoside | 0.64
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Continuation of the table 1
1 2 3 4 5 6
Portulaca Portulacaceae (D) | whole plants | 20-hydroxyecdysone 5.32 [61]
oleracea
Pulsatilla Ranunculaceae roots ajugasterone C 0-13 [62]
cernua (D) 20-hydroxyecdysone 0-4.1
Rhaponticum Compositae (D) various 20-hydroxyecdysone [63]
carthamoides ecdysone
rhapisterone C
rapisterone
rapisterone B
rapisterone D
20-hydroxyecdysone  20,22-
monoacetonide
polypodine B 22-O-benzoate
inokosterone
carthamosterone A
carthamosterone B
Sagina japonica | Caryophyllaceae | whole plants | japonicone 76.2 [64]
D) shidasterone 4.76
20-hydroxyecdysone 3.81
Sagina maxima Caryophyllaceae | aerial parts 20-hydroxyecdysone 1030 [51]
D)
Serratula Compositae (D) flowers ajugasterone C [65]
chicoracea 22-epi-ajugasterone C
Serratula Compositae (D) juice ecdysone 22-acetate 0.21 mg/L [66]
coronata (255)-inokosterone 26-acetate | 2.6 mg/L
20,22-0O-(R-ethylidene)-20- 0.21 mg/L
hydroxyecdysone 0.03 mg/L
20,22-0-(R-ethylidene)- 0.04 mg/L
ajugasterone C 0.146 mg/L
makisterone C 0.03 mg/L
20-hydroxyecdysone  20,22- | 162 mg/L
acetonide 4.63 mg/L
ajugasterone C 20,22- | 0.02 mg/L
acetonide 2971 mg/L
20-hydroxyecdysone 2-
acetate/3-acetate
viticosterone E
polypodine B 22-acetate
20-hydroxyecdysone
Serratula Compositae (D) leaves 25S8-inokosterone [67]
quinquefolia
Serratula wolffii | Compositae (D) herb 1 1a-hydroxypoststerone 1.1 [68]
herkesterone 0.35
herb 25-hydroxydacryhainansterone | 0.8 [69]
14-epi-20-hydroxyecdysone 0.9
24-methylene-shidasterone 0.11 [70]
roots stachysterone B 0.85
stachysterone B 14,15-a- | 0.64
epoxide
. . 0.11 [71]
roots 20,22-didehydrotaxisterone 0.53
1-hydroxy-20,22-
didehydrotaxisterone 0.11 [72]
roots 0.11
serfurosterone A
serfurosterone B 0.11 [73]
roots 0.17
11a-hydroxyshidasterone
2B,30,20,22R,25- 0.21
pentahydroxy-5f,14f3-cholest-
roots 7-en-6-one 0.21
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Continuation of the table 1

1

4

5 6

Serratula wolffii

roots

roots

ponasterone A
22-dehydro-20-
deoxyajugasterone C
1-hydroxy-22-deoxy-20,21-
didehydroecdysone
22-deoxy-20,21-
didehydroecdysone

ponasterone A 22-apioside
3-epi-shidasterone
3-epi-22-deoxy-20-
hydroxyecdysone

0.57 [74,75]

0.21

[76]

Sida glutinosa

Malvaceae (D)

aerial parts

glutinosterone

9.09

Sida rhombifolia

Malvaceae (D)

whole plant

25-acetoxy-20-
hydroxyecdysone
glucoside
pterosterone
glucoside
ecdysone 3-O-B-D-glucoside
ecdysone

20-hydroxyecdysone
2-deoxy-20-hydroxyecdysone
3-0-B-D-glucoside
20-hydroxyecdysone 3-O-B-D-
glucoside

3-0-B-D-

3-0-B-D-

150

8.3
20.8
75
233
6.7

117

Sida
tuberculata*

Malvaceae (D)

roots
leaves

and

20-hydroxyecdysone 3-O-B-D-
glucoside

20-hydroxyecdysone
20-hydroxyecdysone 3-O-B-D-
xyloside

Silene
colpophylla*

Caryophyllaceae
D)

aerial parts

integristerone A
20-hydroxyecdysone
polypodine B

ecdysone
2-deoxy-20-hydroxyecdysone
2-deoxyecdysone

[80]

Silene
cretaceae*

Caryophyllaceae
D)

aerial parts

20-hydroxyecdysone
2-deoxyecdysone

1510
564

Silene foliosa

Caryophyllaceae
D)

aerial parts

integristerone A
20-hydroxyecdysone

80 [51]
3850

Silene
frivaldszkyana

Caryophyllaceae
D)

plants

20-hydroxyecdysone
2-deoxyecdysone
2-deoxy-20-hydroxyecdysone
polypodine B

integristerone A
26-hydroxypolypodine B
20,26-dihydroxyecdysone
26-hydroxyintegristerone A

Silene gigantea

Caryophyllaceae
D)

aerial parts

20-hydroxyecdysone
2-deoxy-20-hydroxyecdysone
2-deoxyecdysone
integristerone A
2-deoxy-20-hydroxyecdysone
25-glucoside

[82]

Silene
guntensis*

Caryophyllaceae
D)

aerial parts

2,3-diacetoxy-20-
hydroxyecdysone 22-benzoate
2-deoxy-20-hydroxyecdysone
20-hydroxyecdysone

2.13

379
821

Silene italica
ssp. nemoralis

Caryophyllaceae
D)

aerial parts

9B,20-dihydroxyecdysone
50-20-hydroxyecdysone
Sa-2-deoxyintegristerone A
integristerone A
22-deoxyintegristerone A

0.44
222
9.2
40
3.56

[84]
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Continuation of the table 1
1 2 3 4 5 6
Silene Caryophyllaceaec | aerial parts integristerone A 12 [51]
Jenisseensis D) 20-hydroxyecdysone 1600
2-deoxy-20-hydroxyecdysone 170
Silene praemixta | Caryophyllaceae | whole plants | 20-hydroxyecdysone [85]
(D) 2-deoxyecdysone
2-deoxy-20-hydroxyecdysone
2-deoxyecdysone  22-O-B-D-
glucoside
Silene repens Caryophyllaceaec | aerial parts integristerone A 240 [51]
D) 20-hydroxyecdysone 840
Silene Caryophyllaceae | aerial parts integristerone A 500 [51]
stenophylla (D) 20-hydroxyecdysone 4760
2-deoxy-20-hydroxyecdysone | 500
Silene viridiflora | Caryophyllaceaec | aerial parts 2-deoxypolypodine B 22B-D- | 3.36 [86-88]
(D) glucoside 2.52
2-deoxypolypodine B 25B-D- | 2.86
glucoside 1.01
integristerone A 20,22- | 1.26
acetonide 0.84
2-deoxy-26-
hydroxypolypodine B 1.68
26-hydroxypolypodine B | 2.87
20,22-acetonide
2-deoxy-26- 2.98
hydroxypolypodine B 20,22- | 823
acetonide 52.9
20,26-dihydroxyecdysone 1.68
20,22-acetonide 2.52
50-2-deoxy-20- ?
hydroxyecdysone 20,22- | 11.2
acetonide
makisterone C  2,3;20,22- | 5.88
diacetonide 1.68
20-hydroxyecdysone 1.51
polypodine B 6.72
2-deoxy-20-hydroxyecdysone | 6mg
3-glucoside 5.04
2-deoxypolypodine B  3-| 1.34
glucoside 10.9
2-deoxyecdysone 20,26-
dihydroxyecdysone 14.3
5B-2-deoxy-20-
plants hydroxyecdysone 20,22- [89]
acetonide

integristerone A
26-hydroxypolypodine B
20,26-dihydroxyecdysone
2-deoxy-20-hydroxyecdysone
2-deoxyintegristerone A
2-deoxy-5,20,26-
trihydroxyecdysone
5,20,26-trihydroxyecdysone
20,22-acetonide
2-deoxy-5,20,26-
trihydroxyecdysone
acetonide
20,26-dihydroxyecdysone
20,22-acetonide

20,22-

25-acetoxy-20-
hydroxyecdysone
acetonide
2-deoxypolypodine B 3-O-f-
D-glucoside

20,22-
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Continuation of the table 1

1 2 3 4 5 6
Silene viscidula* | Caryophyllaceae | root 20-hydroxyecdysone [90]
D) l-epi-integristerone A
abutasterone

stachysterone A
15-hydroxystachysterone A

Taxus Taxaceae (P) needles ponasterone A 20,22- | 0.75 [91]
canadensis* hydroxybenylidene acid 0.63
ponasterone A 20,22-acetonide
Taxus cuspidata | Taxaceae (G) needles 7,8B-dihydroponasterone A 1.17 [92]
ponasterone A 2.33
Vitex doniana Verbenaceae (D) | stem bark 21-hydroxyshidasterone 20.3 [93]
11p-hydroxy-20- 10.7
hydroxyshidasterone 41.7
24-hydroxyecdysone 2,3- 1233
acetonide 51
shidasterone 34
ajugasterone C 28.7

24-hydroxyecdysone
11pB,24-dihydroxyecdysone

*: denotes new phytoecdysteroid-containing species
+: F = fern/fern ally; G = Gymnosperm; M = monocotyledonous; D = dicotyledonous
§: new phytoecdysteroid

MYCOECDYSTEROIDS

In addition to ecdysteroids occurring in plants, they have also been found in fungi.
Biosynthesis of these compounds by fungi has not been demonstrated, so it remains possible that
they could be sequestered from the environment or the plant on which the fungus is growing, but
the fact that the structures are based on fungal sterols and the configuration at C-24 speak for an
endogenous origin. Some of the analogues found in fungi are also found in plants, while others are
currently unique to fungi. The widespread occurrence of endophytic fungi raises the potential
question of which analogues found in plants are of plant origin and which derive from the fungi.
Earlier studies in this area have been reviewed [94]. During the past decade, there have been several
further reports of mycoecdysteroids, which have been isolated from underground sclerotia or aerial
fruiting bodies of two species in the Polyporaceae (Polyporus umbellatus [95,96] and Fomes
fomentarius [97]. The analogues are significant because they are based on an ergostane-type
skeleton and possess unusual structural features which make them interesting for structure-activity
studies. They also possess biological activities in their own right (e.g. anti-inflammatory activity
[96]). The phytochemistry and pharmacological uses of P. umbellatus have recently been reviewed
[98].

DISTRIBUTION OF ECDYSTEROID — CONTAINING PLANTS IN THE
WORLD FLORA

In the years after the first detection of ecdysteroids in plants, it was considered that there was
a high probability of finding ecdysteroids in species of fern, but that the distribution within
flowering plants was essentially random. However, as large numbers of species in certain Families
(notably the Chenopodiaceae and Caryophyllaceae) were assessed for the taxonomic distribution of
phytoecdysteroids started to become clearer, and the chemotoaxonomic value of individual
phytoecdysteroids and their profiles could start to be assessed (summarized in [1,2,3,5]). Over the
past decade, published studies have focused on either certain genera or Families (e.g. Rhaponticum
[99], Commelinaceae [36] Caryophyllaceae [51,100-102], where it was known from previous
studies that there was a high probability of finding phytoecdysteroids, or on the analysis of all
species of plants from a particular geographical region (e.g. European North-east Russia [103]
Kazakhstan [104]). The distribution of phytoecdysteroids in species of ferns has recently been
reviewed [105].
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PHYTOECDYSTEROID BIOSYNTHESIS & REGULATION OF
PHYTOECDYSTEROID LEVELS
Biosynthetic Pathway

Our understanding of the biosynthetic pathway for ecdysteroids remains partial (for earlier
reviews see: [5,6], but some progress has been made over the last decade. Ultimately, it should be
possible to explain the very wide diversity of ecdysteroid analogues which are generated in plants
and the aspects of regulation which determine the wide variations in the levels of total ecdysteroids
and diverse ecdysteroid profiles which are found in whole plants and their organs. Understanding of
the biosynthetic pathway and its regulation are important goals for the potential exploitation
phytoecdysteroids as a non-toxic (to mammals) means of enhancing resistance to invertebrate attack
in crop plants (see below). Ecdysteroid biosynthesis in plants appears to proceed by a different
pathway to that operating in insects, and there is some evidence that two or more pathways operate
in different species of plants [106]. The precursors of the phytoecdysteroids are the C,7, Cpg and Cyo
sterols, which are generated by the Mevalonate Pathway, using acetyl CoA as a precursor. This is in
contrast to insects which require a dietary source of sterols, where in some insects, the Cyg and Cyg
sterols can be dealkylated to give C,7 sterols.

The most extensive study on phytoecdysteroid biosynthesis has been performed on A4juga
reptans, where the availability of an ecdysteroid-producing hairy-root system developed from A.
reptans var. atropurpurea has facilitated the search for intermediates using various deuterated
cholesterols, labelled in specific positions to follow the fate of those hydrogens. These hairy roots
accumulate 20E at a level several times higher than the original Ajuga roots. On the basis of the
accumulated findings, the authors have put forward an outline pathway for the biosynthesis of 20-
hydroxyecdysone from cholesterol; cholesterol— 5p-ketone — ketodiol — 20E. In a recent
contribution to this research, Fujimoto et al. [106] presented evidence consistent with the
conversion of cholesterol to a SPH-6-oxo0 intermediate as an early step in the formation of 20E, by
demonstrating that this compound is an endogenous component of the hairy root system, that it is
formed from cholesterol involving the migration of the hydrogen from C-6 in cholesterol to 5p-H in
the intermediate, and that the intermediate is converted to 20E.

Studies on spinach (Spinacia oleracea) [107] using radiolabelled MVA and putative late-
pathway intermediates (2,22dE, 2dE, E and 2d20E) have shown that ecdysteroid synthesis from
MVA occurs in older leaves, but the ecdysteroids are transported to and accumulate in young,
apical leaves, which do, however, have the capacity to carry out the later stage hydroxylations
necessary for 20E-formation, with a preferred sequence of 2dE — 2d20E — 20E and with 22-
hydroxylation occurring earlier in the pathway. The 20E formed is metabolically stable (i.e. it has a
very low turnover rate), which is consistent with a role in plant defence.

In Achyranthes japonica [108], experiments incorporating radiolabelled MVA into 20E
support the major role of transport within the plant in contributing to the concentration of 20E in a
particular organ, but also seem to suggest that all aerial parts are capable of 20E biosynthesis during
development in this species.

20-hydroxylase activity (i.e. the ability to convert E — 20E) has been studied in Ajuga
reptans [109] during development, showing that activity is present throughout development and in
all parts of the plant, with the highest activity being present in leaves and during rosette formation.

In Polypodium vulgare prothalli [110], the conversion of E to 20E is induced by treating the

prothalli with E. The activity is associated with microsomal P450 and is inhibited by P450
inhibitors. The enzyme has been purified, but its kinetic properties have not been reported.
The C-2 hydroxylase from spinach leaves is also microsomal and has properties consistent with it
being a cytochrome P450 enzyme. Its Km for 2d20E is 3.72 uM, which makes this a better
substrate than 2dE. This finding is consistent with the preferred pathway for the later
hydroxylations mentioned above. The 2-hydroxylase activity is inhibited by 20E [111].
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Substances affecting phytoecdysteroid levels in plants plant cell cultures

Hairy root cultures offer the advantage over callus and cell suspension cultures of more stable
long-term production of secondary metabolites such as phytoecdysteroids. Cheng et al. [112] have
investigated some of the factors enhancing PE levels in Ajuga turkestanica hairy root and cell
suspension cultures. Cell suspension cultures accumulated mainly 20E and the amount of this could
be enhanced 2-3-fold by methyl jasmonate, but not by cholesterol, MVA or sodium acetate. The
hairy root cultures accumulated 20E, Cyast and cyasterone 22-acetate, and levels of these were
enhanced by application of methyl jasmonate, sodium acetate and MV A, but not by cholesterol.

With cell suspension cultures of Vitex glabrata, 20E levels were enhanced by the provision of
sucrose as a carbon-source [113].

Kamlar et al. [114] investigated the effect of foliar application of 24-epi-brassinolide and
found that it induces rapid changes in the content of natural PEs, with the nature of the change
depending on the age of the leaves and the concentration of the exogenous brassinosteroid. The link
between the two steroid systems needs further investigation.

Effect of growth conditions on phytoecdysteroid levels in whole plants

It has often been suggested that environmental factors could affect eccdysteroid levels in
plants, but very few systematic studies have been performed to assess this. Timofeev [115] has
examined the effects climatic factors (light, temperature, humidity, frost stress etc.) and soil type in
Rhaponticum (Leuzea) carthamoides growing in the Archangel Region of Russia and in Central
Poland on the ability of plants to accumulate ecdysteroids and concluded that these do not have a
significant impact.

Micropropagated plants of Pfaffia glomerata and P. tuberosa contain similar levels of 20E to
wild plants [116]. This finding is significant because wild populations of these species are being
depleted by their collection as ‘Brazilian ginseng’.

DISTRIBUTION OF ECDYSTEROIDS WITHIN PLANTS DURING DEVELOPMENT
Achyranthes japonica (Amaranthaceae)

Boo et al [108] determined the levels of 20E and PolB during development of plants of
Achyranthes japonica from germinating seeds to late vegetative growth. They found that the
ecdysteroid level/plant stayed constant until the 2™ leaf pair are formed and then increases
significantly, but because the mass of the plant is increasing during development the concentration
of 20E, expressed in terms of pg/g d.w., falls until the 2" Jeaf pair are formed and then levels out.
Within the plant a gradient of ecdysteroid concentration is observed, with the youngest leaves and
the top of the stem containing the highest concentrations. High ecdysteroid concentrations are also
associated with the roots and flowers.

Ajuga bracteosa (Labiatae)

Kayani et al. [117] have determined 20E levels in plant parts of 4. bracteosa, which is a rare
plant used in Ayurvedic medicine, in relation to ecotype, season of the year, habitat and climate,
focusing on 6 ecotypes collected from sites in northern Pakistan. Overall, they found that 20E levels
varied according to plant part: flowers (0.16% of d.w.) > leaves (0.14%) > stem (0.11%) > root
(0.07%). Aerial parts always possessed higher 20E levels than roots, but flowers had the highest
levels in the high-20E ecotypes, while the level in the leaves exceeded the flowers in the lower-20E
ecotypes. There was a clear relationship to growing temperature, since higher levels were found in
plants during winter than in summer, and, for plants grown at constant temperature, the levels found
in plants grown at 15°C were 3-fold higher than those grown at 10 or 25°C.

Chenopodium quinoa (Chenopodiaceae)

Quinoa is an Andean crop grown in Peru, Bolivia, Chile and Ecuador, and has recently
become the subject of much commercial and scientific interest, owing to the nutritional and
pharmacological properties of its seeds, which are the part of the plant which are harvested,
processed and consumed. Along with spinach, quinoa is one of the few crop plants to contain
ecdysteroids, and these may contribute to its beneficial properties, so there is interest to determine
the genotypic and environmental factors which affect the nutritional properties, including
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ecdysteroid levels [33,118]. Both these studies have shown that ecdysteroid levels vary
considerably depending on variety (geographical or commercial) from 138 to 570 ug/g, although
20E is always the major component, making up 70-90% of the total phytoecdysteroids. The seed
possess a saponin-rich pericarp which must be removed by gentle milling before consumption, but
this does not affect the ecdysteroid content. Both studies also show that the ecdysteroid is
concentrated in the oil-rich embryo/endosperm (618 pg/g), with much lower levels in the seed coat
(284 ng/g) or perisperm (86 pg/g). Across varieties, phytoecdysteroid content strongly correlates
with oil content and it is suggested [118] that this is because the level of cholesterol, a precursor of
20E, also strongly correlates to lipid content.

Pfaffia glomerata (Amaranthaceae)

Brazilian ginseng is a medicinal plant, which is used as an alternative to Asian ginseng
(Panax spp.) and has received phytochemical interest because of its pharmacological and medicinal
properties. More recently, it has also been a source of 20E for many commercial preparations
containing this ecdysteroid. This has prompted research to identify the best age to harvest the plant,
which organs to use, and the optimal growth conditions to maximize the yield of 20E [119,120].
Festucci-Buselli et al. [119] analysed 71 accessions to identify the one which produced the highest
level of 20E per root system and then determined 20E levels in plant parts of this accession during
development. All plant parts contained 20E at all stages of development and the levels varied during
development, but only by a factor of 2-3 at most (flowers 0.47-0.82% of d.w.; roots 0.42-0.66%;
leaves 0.21-0.60% and stems 0.13-0.24%). Owing to the mass of the root system in mature plants,
the amount of 20E reached 0.824 g/root system. Guerreiro et al. [120] examined 20E levels in roots
during development when the plants were exposed to different levels of fertilizer. Although the
fertilizer did not significantly affect the root 20E levels, the same pattern of a steady increase in
amount of 20E with increasing root mass was observed as in the previous study, however it is worth
noting that the concentration of 20E in these plants was 10-fold lower than in the accession used by
Festucci-Buselli et al. [119], underlining the importance of identifying the best variety before
initiating commercial production.

Rhaponticum integrifolium (Compositae)

R. integrifolium is a large, perennial plant which forms rosettes of leaves in the first year and
then stems and flowers in the second year. Alieva et al. [121] have quantified 20E levels in roots
and aerial parts at the various stages of development. Significant levels of 20E are always found
(0.21-0.98% of d.w.), but the data reveal a flux from root to aerial parts and then to seeds associated
with flower formation and then a reduction in stems and a renewed increase in the roots post-
flowering. The level of 20E in the seeds is 1.42%.

Spinacia oleracea (Chenopodiaceae)

Spinach is the other crop species which contains phytoecdysteroids, but levels are only
moderate (ca. 0.1% of d.w. in young leaves and 10-fold lower in older leaves). However, because of
its widespread consumption and ‘healthy’ image there is interest in producing cultivars which
accumulate high(er) levels of ecdysteroids. Cheng et al. [122] analysed 15 accessions of S.
oleracea, selected on the basis of their insect resistance, seed size and flowering and bolting times,
to assess variation in ecdysteroid levels in seeds and to see if these could be used as a predictor of
levels in shoots and leaves (i.e. the edible parts of the plant). There was variation in ecdysteroid
levels in the seed (0.5-1.1 mg/g), giving hope for exploitable genetic variation to generate high (and
low) ecdysteroid-accumulating lines for nutritional and insect-resistance studies. Unfortunately, the
ecdysteroid level in the seed was not a good predictor of levels in the shoots, nor did high
ecdysteroid level correlate with the leafminer-resistant cultivars, but this insect may not be deterred
by ecdysteroids at the concentrations found in spinach.

EFFECTS OF EXOGENOUS ECDYSTEROIDS
Effects on Microbes

20-Hydroxyecdysone has been shown to have antibacterial activity against methicillin-
resistant Stapylococcus aureus (MRSA) in its own right (MIC = 250-500 pg/mL), but much more
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significantly it demonstrates a synergistic effect in conjunction with ampicillin or gentamycin,
which may help to control this dangerous and medically important microbial infection [123].
Effects on Plants

Recently, three examples of the effects of exogenous ecdysteroids on plants have been
described.

Bakrim et al. [124] examined the effect of 20E (10 and 10*M), compared to various
phytohormones, on germination and seedling growth in tomato (Lycopersicon esculentum) over 5
days. 20E treatment resulted in a slight initial stimulation of shoot growth, a weak inhibition of root
growth and a dramatic decrease in protein content.

Lamhamdi et al. [125] have shown that pre-treatment with 20E (at 3 or 5 uM) for 2 days is
able to protect wheat (7riticum sativum) seedlings from lead toxicity (3 mM Pb(NOs),), which
impairs germination and growth and induces oxidative stress. The authors suggest that 20E brings
about reduced Pb-uptake, enhanced Pb-excretion and enhances the plant’s anti-oxidative systems,
especially the ascorbate-glutathione system.

Hola et al. [126] claim that exogenously-applied 20E enhances the photosynthetic rate in New
Zealand spinach (Tetragonia tetragonioides). It is perhaps worth noting that 7. tetragonioides,
unlike S. oleracea, does not accumulate endogenous phytoecdysteroids. 20E enhanced the
photosynthetic rate to a statistically significant extent during a ‘window’ 4-6 h after application
only.

It is not clear at the moment if these findings have any biological significance.

Effects on Insects and other invertebrates

Depending on analogue and concentration, exogenous ecdysteroids can have beneficial or
detrimental effects on insects. Thus, low concentrations can be used to enhance synchronization of
development and increase cocoon mass in silkworms (Bombyx mori). If ecdysteroid-containing
water extracts of local, readily available ecdysteroid-containing plants could be prepared by simple,
robust procedures to provide aqueous extracts of consistent ecdysteroid concentration, mulberry
leaves can be sprayed with this solution and fed to the insects to at appropriate times in
development. Once developed, such straightforward protocols could be implemented by the silk
farmer in such a way that the extra work involved in preparing and applying the extract should be
more than compensated by the time saved through greater synchronization and the greater amount
of silk produced. Initial studies in this direction involving aqueous extracts of Achyranthes aspersa
have identified preliminary conditions for enhancing duration of spinning behaviour and the weight
of the cocoon shell (i.e. silk yield) [127,128], however the ecdysteroid composition has yet to be
defined and reproducibility and quality control needs to be evaluated.

In a study highly relevant to the function of phytoecdysteroids in plants, Calas et al. [129]
examined the deterrent effect of 20E on larvae and adults of the European grapevine moth (Lobesia
botrana). In two-choice feeding experiments, larvae perceive (i.e. have taste receptors for 20E) and
avoid feeding on food containing 20E with a taste threshold of 10°M. When given a choice, adult
females avoid laying eggs on 20E-treated surfaces with a detection threshold of 10M, the receptors
being located on the last tarsus of the prothoracic legs. This study demonstrates the anti-feedant and
deterrent effect of phytoecdysteroids.

In a preliminary study, Aly et al. [130] have assessed phytoecdysteroids (20E and Cyast) from
Ajuga iva for the control of the persea mite (Oligonychus perseae), a pest of avocados, and the
sweetpotato whitefly (Bemisia tabaci), which is a pest of many Mediterranean crops and shown that
more particularly 20E reduces fertility, fecundity and survival of the pests.

Effects on Mammals

The toxicity of ecdysteroids is very low and the development of ecdysteroids as
pharmaceutical agents should be viewed in this context. Studies extending over 45 years have
indicated almost entirely beneficial effects in mammals and birds. The following activities have
been ascribed to ingested and/or injected ecdysteroids in mammals: adaptogenic activity, anabolic
effects, anti-diabetic activity, positive effects on metabolic syndrome, promoting wound heaing,
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anti-ulcer activity, antioxidant activity, neuroprotective activity, hepato- and nephroprotective
activity, anti-osteoporosis agents and anti-tumour activity. The literature concerning these activities
has been extensively and regularly reviewed over the past decade [131-138], so will not be
considered here further. It is however perhaps worth mentioning that many of the activities
observed with ecdysteroids are also observed with brassinosteroids [139-142], steroidal hormones
of plants which possess a similar molecular size and certain structural features in common with
ecdysteroids, but which differ in the location of some of the hydroxyl groups, the structure of the B-
ring and stereochemical aspects of the molecule in biochemically significant ways. If these two
classes of steroid act by the same mechanism, which has not currently been assessed, it may be that
such broad-spectrum activities might be a more general property of polyhydroxylated steroids.
Metabolism in Mammals

A decade ago, it was known that injected or ingested ecdysteroids (E or 20E) are rapidly
cleared from the blood of mice and can undergo a series of metabolic reactions; 14-
dehydroxylation, reduction of the ketone at C-6, epimerisation at C-3 and, if a 20,22-diol is present,
side-chain cleavage between C-20 and C-22, resulting in a complex array of metabolites in the
faeces in addition to unmodified ecdysteroid. 14-Dehydroxylation also occurs in humans (see [132]
for a summary). Since that time, two significant studies have advanced our knowledge. Destrez et
al. [143] considered how ecdysteroids used as doping agents in cattle could be detected and looked
at the metabolites of 20E in urine of calves and found 14-deoxy-20-hydroxyecdysone, 20,26-
dihydroxyecdysone and 14-deoxy-20, 26-dihydroxyecdysone, which were longer-lived in the urine
than any rapidly-excreted unchanged 20E, and hence more suitable as markers for doping. Kumpun
et al. [144] found that after injection of [la, 20-’H,]20E into mice four major compounds were
present in the faeces (co-chromatographing with, and identified as, 20E, 14d20E, poststerone and
14-deoxypoststerone). After repeated daily injections of radiolabelled 20E mixed with unlabelled
20E (1mg/mouse/day), a much more complex set of metabolites was found in the faeces, some of
which Could be fully identified by NMR and MS: the four ecdysteroids identified after injection of
undiluted [*H]20E and 2P, 3P, 60, 22R, 25-pentahydroxy-5p-cholest-8, 14-ene. It is becoming clear
that the complexity of the metabolites ultlmately found in the faeces is, in large part, a consequence
of metabolism by the gut bacteria.

Mode of Action in Mammalian Systems

The mechanism of action of ecdysteroids on mammals/humans is now receiving attention,
more than 40 years after the realisation that ecdysteroids have significant, and largely positive,
effects on mammalian systems. Two, not mutually exclusive, modes of action are being proposed at
the moment. Certain data favour an action on membranes through a GPCR receptor [145], whereas
the other one proposes the involvement of a nuclear receptor, oestrogen receptor ER  [146,147].
There is currently no direct evidence for the binding of 20E to oestrogen receptors, and the
published data concerning the ability of ecdysteroids to displace radiolabelled oestrogen from
receptor preparations are negative in this respect [133,148]. The evidence for ER P involvement in
20E effect is based on the use of specific inhibitors of ER a and ER B, the latter being able to inhibit
the effect of 20E on target cells (osteoblasts [Gao et al., 2008]; myoblasts [150,151]). However, this
is not proof of direct binding, as ER receptor can be activated by phosphorylation in the absence of
ligand [152]. Supporting evidence for direct binding was provided by in silico modelling [147], but
this is rather circumstantial, as the result may strongly depend on the model used and the parameters
selected. Further, other authors, using docking models, concluded that there was no binding of 20E
to the ligand-binding site of ER receptors [153].

Evidence for membrane effects is based on early studies showing the rapid modulation of
several second messengers (CAMP, cGMP, IP3, DAG, Ca™") in target cells and on the fact that 20E
bound to metallic nanoparticles preventing its entrance into target cells was still active (literature
cited in [2]). More recently, Gorelick-Feldman et al. [145] used a pharmacological approach with
various inhibitors (e.g. pertussis toxin). They concluded that the membrane receptor belonged to the
GPCR family, and proposed a rather complex mechanism of transduction (Figure 3).
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Proposed mechanism of 20E action (after Gorelick-Feldman et al. [145], modified by Lafont
[164]). Cat+: calcium; Gq: a subtype of G protein; PLC: Phospholipase C; PIP2:
Phosphatidylinositol 4,5-bisphosphate; IP3:Inositol triphosphate; IP3R: Inositol triphosphate
receptor; PI3K: phosphoinositide 3-kinase, PDK: Pyruvate dehydrogenase kinase; AKT: Protein
kinase B; EGTA: ethylene glycol tetraacetic acid, a calcium chelator; PTX: Pertussis toxin, an
inhibitor of G-protein coupled receptors; U-73122: inhibitor of agonist-induced PLC activation;
LY-294002: morpholine-containing chemical compound that is a potent inhibitor of
phosphoinositide 3-kinases; BAPTA-AM: 1,2-bis(o-aminophenoxy)ethane-N,N,N',N'-tetraacetic
acid is a membrane permeable calcium chelator; 2APB: 2-Aminoethoxydiphenylborate is an
inhibitor of IP3R and Transient Receptor Potential channel.

We consider that their arguments are strong enough to believe that the primary site (but
possibly not the only one) of action of 20E in mammals is probably at the cell membrane. In insects,
20E can bind to a GPCR as well as the nuclear ECR/USP receptor complex [154]. This, however, is
not the complete story, as there are ca. 1000 genes encoding GPCRs in the human genome, so
identification of the target still remains an open question.

Phytoecdysteroids in SAR and receptor-ligand studies

The very wide range of phytoecdysteroid analogues with their combinatorial permutations of
structural features provides an ideal resource for structure-activity studies in many aspects of
ecdysteroid research, ranging from behavioural to physiological, biochemical and pharmaceutical.
Mamadalieva et al. [155] compared the ability of 10 purified ecdysteroids and Siverinol (a semi-
purified ecdysteroid mixture) given per os (5 mg/kg body weight) to mice 1 h before being
subjected to a swimming endurance test to determine how long they could swim for before reaching
exhaustion. All the pure ecdysteroids prolonged the swimming duration over the control by 9 to
43%, and Siverinol prolonged it by 49%.

With insect ecdysteroid receptors, high-affinity phytoecdysteroids (e.g. ponasterone A) have
been used for X-ray crystallographic and/or modelling studies to examine the conformation of the
hormone-receptor complex and to identify amino-acid residues involved in hormone binding.(see
[156], for an example involving the Anthonomus grandis EcR). In some SAR studies,

27



®DAPMAIIEBTUYECKHH BIOJUZIETEHb M 3-4 2015

phytoecdysteroids are complemented by chemically-synthesised analogues to provide the full range
of structural features required, where some of the analogues have not yet been isolated from a
natural source or not available in sufficient amounts. Such an approach is demonstrated by a study
to determine how many hydrogen bonds various ecdysteroid analogues are capable of forming with
the Drosophila melanogaster ecdysteroid receptor (DmEcR) ligand-binding domain. In conjunction
with the phytoecdysteroids E, 20E and PonA, other hydroxylated analogues were synthesised [157]
and used for the study [158] which compared the activity of the analogues in the Drosophila Kc cell
assay with in silico modelling of the ligand binding site of the receptor with each of the analogues.
This provided an explanation for the considerably higher affinity of PonA over E (>1000-fold),
even though they possess the same number of hydroxyl groups, as PonA can form 10 H-bonds,
while E only forms 6. 20E has one more hydroxyl than PonA, but can form only 7 H-bonds,
accounting for its 50-100-fold lower activity than PonA.

In mammalian systems, the potential of phytoecdysteroids for SAR studies in elucidating the
pharmaceutical effects of this class of compounds is only just starting to be realised. For example,
Gorelick-Feldman et al. [159] have compared the ability of 4 phytoecdysteroids to stimulate protein
synthesis in a mouse skeletal muscle cell line (C2C12) in a dose dependent manner and shown that
20E and turkesterone are similarly effective with an ECs, of 40 nM, while polB and PonA are about
10-fold less potent. In order to determine if ecdysteroids have their effects in mammals via nuclear
steroid receptors, Bathori et al. [133] assessed the ability of 11 phytoecdysteroids at 10°M to
compete with the appropriate radiolabelled ligand for the oestrogen, glucocorticoid and androgen
receptors. Generally, there was no competition for the specific binding, but a low level of
competition (30%) was achieved by 20E22Ac for the oestrogen receptor and 5 analogues (20E,
PolB, 20E22Ac, turkesterone and 9,11-didehydropoststerone) gave partial competition (30 - 60%)
for the specific binding sites on the androgen receptor, but the predicted Ki values are too high
(>10°M) to have any real biological significance.

CONCLUSIONS AND FUTURE DIRECTIONS

Probably no more than 6000 of the world’s 300,000 known species of plants have been
assessed for the presence of ecdysteroids. Initially, such assessment was performed using an
appropriate insect or crustacean in vivo bioassay to detect the presence of ecdysteroids in a plant
extract [160,161], but this was a very time-consuming process. Then, the next approach was to use
immunoassays and high-throughput in vitro bioassays [162], which allowed the extraction of plant
material to be scaled down and much larger numbers of samples to be assessed, but provided
information on total immunoassay- or bioassay-positive material, and coupling (off-line) the
immunoassay or bioassay to HPLC-separation of extracts to provide preliminary information about
which ecdysteroid analogues were present was, while effective, again tedious. We are now entering
a third phase where extracts of small plant samples can be screened by HPLC-MS [163]. The
instruments have become so reliable, the separations on temperature-controlled micro-columns so
rapid and reproducible, and the on-line detection by photo-diode array detector and mass-
spectrometry is so specific and sensitive that it is now perfectly feasible to analyse hundreds of
samples over a short period of time, not only to identify those samples which contain ecdysteroids,
but also to provide a full ecdysteroid profile (with quantification) of the positive samples, with
extensive identification of components based on the chromatographic Rt, the UV/vis spectrum and
the MS-fragmentation pattern (see Figure 4, using an extract of 4juga iva as an example).

An example of HPLC-MS of a plant extract (from aerial parts of Ajuga iva separated by RP-
HPLC). The various panels show the total ion current (TIC), the chromatogram monitored at 242
nm, the chromatogram monitored as the sum of all uv wavelengths and the mass spectra for peaks 1
(20-hydroxyecdysone), 2 (makisterone A) and 3 (cyasterone).

Thus, we can expect, prompted by this advanced methodology, there to be a significant
increase in the prospecting for further ecdysteroid-containing species and new analogues. However,
as has always been the case, it will remain essential, and difficult to obtain accurately identified
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plant samples, although access to the increasing number of seed-banks may help to relieve this
bottle-neck to some extent.

Ajuga iva
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Figure 4

Such methodology will have a clear impact on the phylogenetic analysis of the distribution of
ecdysteroids in the plant world and the assessment of phytoecdysteroids as chemotaxonomic
markers, as more species will be more rapidly and thoroughly assessed.

Since the chemical synthesis of ecdysteroids ab initio will remain possible only in low yield,
the isolation of large amounts of ecdysteroids from plant sources in faster and more cost-efficient
procedures will continue to be an important goal. Particular analogues (especially 20E and
turkesterone) are in demand for the growing market in commercial ecdysteroid-containing
preparations aimed at the fitness and sporting market. Further, the increasing interest in the medical
and pharmaceutical properties of ecdysteroids in mammals will necessitate the availability of large
amounts of quality-controlled, pure preparations. Investigations of the modes of action of
ecdysteroids in mammalian and invertebrate systems require the availability of a wide range of
ecdysteroid analogues in pure form suitable for SAR studies to develop pharmacophore models for
traditional steroid receptor and novel binding sites for the development of novel invertebrate pest
control agents and medically and pharmaceutically active agents for humans and other mammals.
The range of disease states to which ecdysteroids might be able to contribute is growing all the time
(wound healing, anti-ulcer activity, neuro-, hepato- and nephroprotective activities etc), but two are
worthy of particular mention because of the potential contributions ecdysteroids might make to
major medical issues: diabetes and sarcopenia. Diabetes (or rather Metabolic Syndrome) is a world-
wide epidemic of enormous (and rapidly growing) proportions for which new medical approaches
in a context of dietary and fitness education are urgently needed. The anabolic effects of
ecdysteroids, in addition to being of interest to bodybuilders and sportsmen, may find much more
significant application in slowing down or reversing muscle loss associated with old age
(sarcopenia) which results in weight loss, physical weakness and frailty.

Thus, all these aspects will drive the continued search for new plant sources of ecdysteroids,
which are readily available and which contain the desired analogue(s) in high concentration.
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Sources containing ever more ecdysteroid are still being found; for a long time, the stem bark of
Diploclisia glaucescens seemed to be the richest source (3.2% of the dry wt.), but recently the
flowers of Silene frivaldszkyana have been found to contain a remarkable 7% of the dry wt. as
ecdysteroid [100]. Of course, high PE concentration is not the only criterion, as rarity of the plant
and ease with which the plant part can be collected and extracted are also significant factors. The
hope that cell, callus or hairy root cultures might be a commercially viable source of ecdysteroids
still seems to be a long way off.

Progress remains slow in the elucidation of the biosynthetic pathway(s) for ecdysteroids in
plants, yet this, together with knowledge of its regulation, would enable significant advances in our
ability to enhance endogenous phytoecdysteroid levels in crop species for perhaps the dual purpose
of enhanced protection against invertebrate pests and improved nutraceutical value, since
circumstantial evidence indicates that most, if not all, plants have the genetic capacity to produce
ecdysteroids, but very few of the current crop cultivars contain them, yet we know from the few that
do (spinach, quinoa) that they are nutritionally beneficial.
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®UTOIKIUCTEPOUIATAPIABIH TAHJIA BOJYbBI, TAPAJTYbI, BMOCHUHTE3I,
METABOJIM3MI, OPEKET ETY K9HE KOJIIAHY MEXAHU3MI: 2005 — 2015
KBIJIJIAP APAJIBIFBIHAAYBI 3BEPTTEYJIEP

Laurence DINAN and René LAFONT*
e-mail:rene.lafont@upmec.fr
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OUTOIKTUCTEPOUATAP OMBIPTKACHI3IAPABIH CTCPOUATH TOPMOHAAPHIHBIH aHAIOTTapBl OOJBINT TaOBLTAIBI, OyiIap
OCIMIIIKTepIIH KeHOip TypiepiHae, Keiie aca >KOFapbl KOHICHTpanmsaapAa Ke3Jeceli, OChl Opaija, OMBIPTKACHI3
JKBIPTKBIIITAP/IBI YPKITYTe BIKNAN etefdi nen ecenreneni. lomyna 2005 xone 2015 spuiap apaabIFbIHIA ©CIMIIKTEPIIH
SKIUCTEPOUITHI TYpJIepi KOHE OJNIapIbIH aHAIOTTaphl OOMBIHINA XKapUsIIaHFaH Oacra MaTepuaisl kKenripieai. Conmaii-
ak, OI3miH TYCIHIriMi3geri (UTOIKAMCTEPOUITAPABIH OWOCHHTE3IHIH JKETICTIKTEpiHE IOy  KEJTIpUIreH.
DKIUCTEPOUATAP CYTKOPEKTLIEP MEH KycTapa KbI3BIKTHI ()apMaKOJIOTHSIIBIK KACHETTEPre Me; oJlap YJBI eMeC JKOHE
OJIApABIH JOPLTIK, papManeBTUKAIBIK, HyTPUIIEBTUKAIBIK JKOHE KOMEPIHSIBIK OHIMIEPIIH Maiiaa 00IyblHA BIKIAT €Tyl
MYMKIH TIaiiambsl KacHETTEPiHIH KoIl eKEHIITiHe monennep >KeTKimikTi. OchbiFaH OalIaHBICTBI, CYTKOPEKTUIEPIiH
SKIUCTEPOUATAPHIHBIH METa0OMU3MIH/ET] KSHIHT1 KETICTIKTEp JKoHEe KEeMIpTilTep MEH ajaMfa 3KIUCTEPOUITAPIBIH
ocep eTy MyMKiHIikTepi KenTipiyemi. KOpBITBIHABIIA aTalIMBIII calaJaFbl opi Kapalrbl 3epTTeysiep KeJemleri
KepceTiesi.
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BO3HUKHOBEHUE, PACHIPOCTPAHEHHUE, BHOCUHTE3, METABOJIN3M,
MEXAHMW3M JAEUCTBUA U ITPUMEHEHUA PUTOIKINCTEPONIOB:
PA3ZPABOTKM C 2005 110 2015

Laurence DINAN and René LAFONT¥*
e-mail:rene.lafont@upmc.fr
Sorbonne Universités — UPMC, IBPS-BIOSIPE, Paris, France

DUTORKANCTEPOUIBI SIBISIFOTCS. AHAIOTAMH CTEPOHMIHBIX TOPMOHOB OECIIO3BOHOYHBIX, KOTOPBIE BCTPEUAIOTCS Y
HEKOTOPBIX BU/IOB PACTCHHH, HHOTIa B OYCHb BBICOKMX KOHLEHTPALMSX, IPH 9TOM CUHTAECTCS, YTO OHU CIIOCOOCTBYIOT
OTIIYTHBaHHIO OECIIO3BOHOYHBIX XHMIIHUKOB. B 0030pe mpuBOIUTCS MeYaTHBIH MaTepHai, OIyOJMKOBaHHBINA B MEPHON
Mexay 2005 u 2015 rr. no 3kaAuCTEPOUACOAEPKAIIUM BUAM PACTEHUI U aHajoram, KOTOpbIE OHU coleprKar. Takxke
MIpeACTaBICH 0030p JOCTIKCHUN B HAaIleM IMOHMUMaHUH OMOCHHTE3a (UTOIKAUCTEPOUIOB. DKIUCTEPOUIBI 00Iaqar0T
HMHTEPECHBIMH (papMAKOJOTHYECKUMH CBOMCTBAMHM y MIICKONUTAONIMX W TNTHI; OHM HETOKCHYHBI M HMEETCS
JIOCTaTOYHO J0KA3aTeJIbCTB TOr'0, YTO OHM MMEIOT MHOTO IOJIE3HBIX CBOIMCTB, KOTOPBIE MOT'YT IPUBECTH K pa3padoTke
JICKapCTBCHHBIX, (bapMaIleBTl/I‘ICCKI/IX, HYTPULUCBTUYCCKUX U KOMMEPUYCCKUX MNPOAYKTOB. B cBs3u ¢ 3TUM MPpUBOAATCA
HCIAaBHUC JOCTHXKCHHS B MeTa6OHI/I3MC OKAUCTCPOUIOB Yy MIICKOIIUTAIOINX W BO3MOKHBIC CI0COOBI HeﬁCTBHH
SKAUCTEPOMJIOB Y TPhI3YHOB M YellOBEeKa. B 3akiiodeHHe yKas3bIBalOTCSI MEPCIEKTHBBI JajbHEHIINX pa3paboTOK B
JTaHHOI ob6macTy.
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DIABOLICA

CReyUanbHbLIl KOMIIEKC AHADONUYECKO2Z0 OeliCNEUA
Ha ocnoge IMb-Ca, 3k0ucmepona, AMUHOKUCIIOM U PACIUINETbHBIX
IKCMPAKINOE

Cocmas

CReYUATLHBLIL KOMIIERC U3 7 RONYIAPHBIX NPOOYKIIO06, 6 MOM HUCTe:

Bumamwun B6 0,21mz, L-netiyun 400mz, TME-Ca (Kaasyuii dema-zudporcu memuadymupam) 1200me,
L-usoneiiqun 200mz, sxcmparm naxcumrtra (Trigonella foenum-grecum L. - cmandapmusoean 4-
2udporcu  usoaetiyunosm) 80 w2, IKCMpaAkm HWIRUHAMA 020po0HO20 (Spinacia oleracea L. -

CHAHOAPHIUIOEAH 3IKOUCHEPOHOM) 1000 M2, duonepun (Ixcmparm yepHozo nepua Piper Nigrum L.)
Smaz.

Dapmaroaozuiecroe deiicmeaue

I'ME (fema-zudporcu-dema-memuwidymupant) — OuoakmugHslii Memadoaum deiiyuna, odiadaem
aHmuramadorudeckum P dermom, eoccmanasusaem U nossiidem CWIy U B5IHOCTHBOCHL
MELHEHHBLX 60IOKOH;

Eema-ak0usoH (IROUCHIEPOH) U RAHCUMHHUK — DACHIUMETLHbLE CINEPO/TBL, COIOAIONIUE AHADOTUYECKYIO
cpedy O1A CUHMEIA HPORIEUHA U POCHLA MbILHEYHOIL MACCHL;

Jdetiyun — caman aHadoauyeckan BCAA, marice nossilarouiasa CUHIMES APOMEUHA U POCH MbLUILL
Hemodnux sumavuna B6 — pezyaupyem ZOPMOHOILHYI0 QKMUSHOCHS, CHUNCOEH YCHWIOCHIb,
WIydtiaem padomy HepeHoIl U UMMYHHOIL CUCHIEM.

IToxasarue K nPUMEHEHUD

*  POCH CYXOIl MBIHLEYHOTL MACCHL;

*  ROGsIHEH e MBIHLEYHOIL CUTBL U 6IHOCTHEOCIL;

¢ yeeluyeHue IHePIUU I CHUNCEHUE YCMAT0CNL, 8 OM YUCTIe 8 MIHANAX;
* PMEHLIMEHUE HCUPOBLIX 00BEMOE;

*  WIyHHIeHUE HACMPOCHILA I HCUSHEHHO020 MOHYCA;

*  yayuuteHue padomst UMMYHHOIL U HEePEHOIL CHCIEM.

Cnocod npumeHeHus 1 0036l

TIpunumams noe 2 KANCy1sl yMpom U 6e4epoM 60 epemMs eost. He npessiiiatinme pexoMeHO06aHHy 0
003y

IIpomueonorasanua K P UMeHeH o

He npunumams augam 00 16 /em, @4 MaKice DepemMerHHsiM il KOPMAMUM
zpyovio Hcerujunam. He npunumams Juyam ¢ 3a0071€6aHUAMI HOYER U
nedeHu. XpaHums 6 HedocmynHom 014 demeii mecme. Ilpexncoe, rax
APUHUMAMS 00AZAMETLHO RPOROHCYILIUPYIIMECs, €O CEOUM J1edaniium
épayom. Hauunams #ApueM HOE0IL O00GEKU C1E0yVenl NOCHIENEHHO
VEETUHUEAA HOPUUIO 00 PEKOMEHO06AHHOIN. B clyuae uHOUGUOYATILHOTL
HENEPEHOCUMOCII KAKO20-10 KOMAOHEHMA 000A6KI YMEHbULUINE ROPUHIO
WU APERPAIIIE NP UEM.

Dopma ssinycra
120 rkancya (30 nopuuu)

IIpoussodumens
Komnanusa «Scitec Nutrition», BEydanewim, Benzpus
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Bronornvecky akTUBHBIC BEIICCTBA SBIISIOTCS OCHOBOM Ul KOMIUIEKCHOTO MpenapaTa aHaboIM4eCcKOro, POTH-
BOIPHOKOBOTO, PAHONPOTEKTOPHOTO, FEMOPEOTIOTHIECCKOTO, TPOTHBOSI3BEHHOTO M MPOTHBOOIIYXOJICBOTO ACHCTBHIL.

B HacCToAIICC BpEMA 3HAYUTCIBHO YBCINYUIICA NEPEUYCHb HOBBIX SKAUCTCPOUACOACPKAIINX PACTUTCIBHBIX HUC-
TOYHMKOB JJIs1 TTOJTy4eHHst (hapMaKoJIOTHUECKHX CPE/ICTB 3a cueT BuaoB ceMeiictBa Caryophyllaceae.

PacTenuss CUHTE3UPYIOT MHOXECTBO CTEPOMIHBIX COEIUHEHUH, MPUCYIIUX KaK KUBOTHOMY
MHUpPY (XOJIEBBIE KUCIOThI, KOPTUKOUIbI, SKIUCTEPOUIbI, TOJIOBBIE TOPMOHBI), TaK U CBOMCTBEHHBIE
TOJIBKO PAcCTUTEIbHOMY (CEp/eUHbIE TIIMKO3UIbl, BUTAHOIM/bI, CAllOHUHBI, OPaCCHHOCTEPOHbI).
HauOonee mmpoko pacpocTpaHeHbl B MUPOBOH (piope — 3KAUCTEpOUIbl, KOTOPBIE SBISIOTCS aHa-
JIOTaMH TOPMOHOB JIMHBKA M ME€TaMOp(03a HACEKOMBIX. DKIMCTEPOUIBI IT0 XUMHUYECKONH TPUpPOe
NPUHAIEKAT K HOIHMOKCUCTEPOUAAM C TMJIPOKCHIIBHBIMU TPYIIIAaMH B CTEPOMIHOM sJpe U OOKO-
BOH 1IENH,IUC-COWIEHEHNEM MEX Ty IUKiIaMu A u B, cogepxaiinmu 7-eH-6-0H XpoModopHyto 1 14

— OH rpymmny (puc. 1).

20-I'mapokcudKaN30H 24(28)-derunpomaku- 2-J1e30KCUIKIN30H
CTEPOH A

Pucynok 1. CTpyKTyphl 3KIUCTEPOUIOB

[Ipouwuto 6onee 60 meT ¢ MOMEHTa OOHAPYKEHUS IKAMCTEPOUIOB B HACEKOMBIX B KaueCTBE
ropMoHOB JIUHBKH [1] 1 60mee 50 net B pacTenusx [2]. Uto ke cTaso M3BECTHO yUEHBIM 00 K-
CTEpOUIax 3a ATOT nepuoa’?

Bce HacekoMble HYXJalOTCA B SKIUCTEPOMNIaX, HO OHU HE CIIOCOOHBI CUHTE3UPOBATh CTEPO-
UHYIO CTPYKTYPY U3 MPOCTHIX COSAMHEHUN, TIOATOMY B UX OMOCHHTE3€ HUCIOIB3YIOTCS Pa3InYHbIC
pacTUTEIbHBIEC MPEAIIECTBEHHUKNA TOPMOHOB JIMHBKU (XOJIECTEPHH, CKOTTEHOJI, CUTOCTEPOI U JIp.)
00 X TOTOBBIE AHATIOTH - (PUTOIKIUCTEPOUIBI.

K Hacrosiiemy BpeMeHU U3BECTHO, YTO 3KAUCTEPOUIbl HIMPOKO PACIPOCTPAHEHBI B PACTHU-
TeIbHOM MHpe. BeTpeuaroTes OHM Kak B HU3IIKMX PACTEHUSAX: BOJAOPOCISIX, Ipubax, YTo CBUIETENb-
CTBYET B MOJIb3y OYEHb JPEBHETO MPOUCXOXKICHUS MOJIEKYJ SKIUCTEPOUIOB [3], TaK U B BBHICILIUX -
MAaOPOTHUKOOOPA3HBIX, TOJIOCEMSHHBIX U MOKPBITOCEMSIHHBIX. OHO U3 NEPBBIX OOIIMPHBIX HC-
CJIIOBAHHI MO CKPUHUHTY (PIIOpHI HA MPUCYTCTBUE IKAUCTEPOUIOB OBLIO IPEAIPUHSATO STIOHCKH-
MHu yueHbIMH [4]. [TpoananuzupoBano 1056 BuaoB, npuHaanexamux K 186 cemeiictBam, 738 pogam
U Uik B 54 Buaax (4to cocrapiseT npumepHo 5.1 % ot obmero uncia) oOHapyKeHa aKTUBHOCTh
«TOpPMOHA JIMHBKW». B MPOM3BOIBLHO BBHIOPAHHBIX aHIIMHCKUMH yueHbIMU 2200 Bumax BcTpedae-
MOCTb 3KAMCTEpOoncoepKammx cocrasuia 6 % [5]. CocpenoroueHne oucka Ha ypoBHE MOpSAKa
Pteridophyta npuBeno K yBeJIMYEHUIO BEPOSITHOCTU HAXOXKICHUS SKIUCTEPOUICOAECPIKALIUX BUIOB
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10 55 % [6]. Ha panHux sTanax u3ydeHHs (PUTOIKAUCTEPOUTOB CIOKHIIOCH MHEHUE O OOJbIIeH
pacpoCTpaHEHHOCTH MX B ManmopOTHUKO0Opa3HbIX (Pteridophyta) m romocemsiuubix (Pinophyta),
4TO 00YCIIOBJIEHO OOJbINEH M3yYEeHHOCTHIO YKa3aHHBIX MOPSAIKOB B TOT MEpUoOJ BpeMeHH. B mpo-
1[ecce JalbHEHIIero N3y4eHus: pacpoCTPaHEHHOCTH 3TUX COSAMHEHHUI B MUPOBOI1 (hjope BHISICHU-
JIOCh, YTO OHM OCOOCHHO YacTO BCTPEYAIOTCS B MOKPBITOCEMAHHBIX (Magnoliophyta). Ha ocHoBa-
HUU ONyOJUKOBAaHHOW MH(OpMAIK O BO3MOKHOCTH OMOCHHTE3a UX «OTPUILIATEIHHBIMY» BUIOM Zed
mays [7] npu BBenennn 14C-xonecrepuna JlagoH caeman mpearnoiokKeHne 0 TOM, 9YTO, BO3MOXKHO,
BCe pacTeHus: 00Ja1al0T TeHETHUECKU OOYCIIOBICHHON CIOCOOHOCTHIO CHHTE3UPOBATH IKIAUCTEPO-
uael [8], 1 YyPOBEHb WX 3aBUCHUT OT JKCIPECCHH T'C€HOB WM PETYISAIUU aKTUBHOCTH (DEPMECHTOB,
y4acTBYIOUIMX B OuWocHHTe3e 3Tux coenuHeHuil. [1o Bcelt BeposTHOCTH, (PUTOIKANCTEPOUIBI BbI-
MOJHSIOT psAJ QYHKIMK U MTOKa TPYIHO OTIATh MPEANOYTEHHE KaKOW-TO OJHOM, T.K. B CYIIECTBYIO-
eM UH(pOPMAIIMOHHOM I0JIe TIOKa U3BECTHO, YTO OHU HE YHHBEpCAIbHBI HU KaK JAETEPPEHTHI, HU
KaK pacTUTEIIbHBIC TOPMOHBI.

Haubonee OoratbiMu cemeiicTBaMU 1O COCTAaBY U COJEPIKAHUIO SKAUCTEPOUIOB SIBISIFOTCS
Asteraceae, Caryophyllaceae. K HacTosiliieMmy BpeMEHH U3BECTHO, YTO IKIAUCTEPOUIBI CHHTE3UPYIOT
Bunel 31 poma Asteraceae. HanGonmeeboraTbIMu HCTOYHHKAMHU SIBISIFOTCS ponbl Serratula L. u
Rhaponticum Ludw. B pone Serratula BeisiBnen 21 sxauctepomacoaepkammii Bua.B mocnegnee
BpeMs OOHapyXeHbl HOBBIE MCTOYHHUKM 3TOro pona - B Serratula marginata Tausch. [9], S.
Cupuliformis ~ Wrigley[10], ycTaHOBJEHBI  CTPYKTYPBl  BBIICJIICHHBIX  coequHeHmid:  20-
THIPOKCUAKAU30H, MONUNOAUH B, 2-1e30Kkcu-20-THAPOKCUIKAN3OH, SKIU30H U MAaKHCTEPOH A HIIp.
XapakTepHbIMU JKIUCTEPOUIAMH JJI PACTEHUM 3TOr0 poaa SBISAIOTCS 20-THAPOKCHIKIN3OH,
WHOKOCTEPOH, MaKHCTepOH A M  OKAM30H, KOTOphIE TMPEMAJIOKEHBI B  KauecTBe
XEMOTaKCOHOMHYECKUX MapkepoB pona[12]. Haubonee AeTalbHO M3Y4eH COCTaB SKAMCTEPOUIOB
BUJA S. coronata, KOTOPBIM UCTOIB3YeTCs B KauecTBe (hapMaKOJIOTHYECKOTO ChIPhSI AJISl MOTYYCHUS
CPEICTB aHAOOJIMYECKOro, aganTOre€HHOI0, TOHU3UPYIOLIET0, TeNaTONpPOTEKTOPHOTO JAEWCTBHUA,
Takux Kak «xkaudur» [12] u «Cepructen» [13].

B pone Rhaponticum BeisiBneHo 11 BUI0B, CHHTE3UPYIOIIUX dKaucTeponabl. Hanbosee moiHo
M3YYEH COCTaB dKIUCTEPOunoB Rhaponticum carthamoides(Willd.) lljin(Leuzea, Stemmacantha), 3
pPa3IMYHBIX €ro OpraHoB BblAesieHO 50 CTEPOMIHBIX COEIMHEHUH, BKItOYass CBOOOJHBIE M HX
MIPOU3BOJIHBIE: MOHO-, TUAIIETOHUIBI, O€H30aThl, AlleTaThl, TTUKO3UbI [ 14-16], B TOM 4HCIlie HOBBIE
panonTucTepoH R1, kapramoctepon, kapraMocTepoH A, B, kapTaMosieyCTEpOH, palluCTEpOH, paIy-
crepoH B, C, D, u ap., oOHapyXKeHHbIE TOIBKO B 3TOM BUae. OcoOeHHO OONBIION BKIIa]] B U3yUYEHUE
3TUX POJIOB Asteraceae BHEC KOJIJIEKTUB COTPYAHUKOB J1a00OpaTOPUU XUMHUH TNIMKO3UA0B MHCTUTY-
Ta XUMHH PACTUTENBHBIX BEIIECTB IMOJ PYKOBOJCTBOM ujieH-KoppecnoHaeHTa AH VY30ekucrana
Hauns KagsipoBuua AOyOakupoBa. ViMu OblIO YCTaHOBIIEHO, YTO JIEHCTBYIOIIMMHU BELECTBAMU
dapmakomneiinoro npenapara Jleszes cadropoBugHas HACTOWKA, KOTOPBIA CTaHAAPTHU30BAICSA IO
TOTO BPEMEHH IO YPOBHIO 30JIbI KOPHEH, ABISIOTCS SKAUCTEPOUIbL. 3aciyra 3TOro KOJUIEKTHBA U B
CO3/IaHHUU TIEPBOTO Tperapara Ha OCHOBE KOMILIEKCA dKANCTEPOUIOB IKANCTEHA, BBIICICHHOTO H3
KopHer Rhaponticum carthamoides|[17].

CewmetiictBo Caryophyllaceae Juss. - TBO3AMYHBIC BBI3BIBACT MOBBIIICHHBIA HHTEPEC YICHBIX B
IJIaHe u3ydeHus (U3UOJOTHYECKH aKTHUBHBIX COeIMHEHH. BHMMaHue K BuaaMm cemeictBa ['BO3-
JUYHBIX BO3POCIO MHOTOKPAaTHO B IMOCIIEIHHE T'OJBI B CBS3H C OOHAPYKCHHEM B HUX TOPMOHOB
JUHBKU HaceKoMbIX. [lepBbie cooOuieHuss 00 0OHapyKEHUU SKIUCTEPOUIOB B PACTEHHUSAX ITOTO Ce-
meiictBa (Gypsophyla perfoliata L., Lychnis chalcedonica L., L.miqueliana Rohrb.) u oTrcyrcTBuu B
ponax Cucubalus L., Dianthus L., Saponaria L., Silene L. 6putn onyOIUKOBaHBI AMIOHCKUMH yUe-
HeiMH B 1969 rony [4]. I3BecTHO, 4TO OOJIbIIas 9aCTh BUIOB, CHHTE3UPYIOIINX UCKOMBIE COSIHHe-
HUs, BcTpedaercs B Tpube Lychnideae noncemetictBa Caryophylloideae - ponax Silene L., Lychnis
L., Petrocoptis A. Braun, Sagina L., Saponaria L. Pactenust 'BO3qUUHBIX XapaKTepU3YKOTCS pas-
HOOOpa3HBIM COCTABOM JKIUCTEpPOUIOB (Oosiee 80), HAMUMEM MHOXKECTBAa HOBBIX COCIUHCHHM,
OOHapYKEHHBIX MMOKA TOJIHKO B HUX U BHICOKUM COJIEP>KaHUEM Ma)KOPHBIX KOMIOHEHTOB JKIUCTE-

POUIHON CYMMBI.
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BriepBoie ¢uroskauctepounsl B poae Silene - CmoneBka Obuin oOHapykeHbl B Silene
praemixta M. Pop., 3arem Silene brachuica w np. [18-21] ydeHBIMH HAYYHOW IIIKOJIBI
H.K.A6y6akuposa — 3.CaatoBsiM, ¥Y.A.banraessiM u Jip. iMu npejioxeH psaJl HOBbIX HCTOUHUKOB
u3 poxa Silene, Dianthus, U3 KOTOPBIX BbIIEJICHO MHOXECTBO IKJIUCTEPOUIOB, B TOM YHUCII€ HOBBIX:
CUJICHOCTEPOH, MPEMHUKCUCTEPOH, 2-1e30KCU-20-THAPOKCUIKIN30H-3-aleTar, cuieHeo3uasl A, B,
C, D, E, nycuncrepoHn, 22-cynbdaT-0-3KI1U30H U1 MHOTHE APYTHE.

B HacTos1ee BpeMs 10 JIUTEpaTypHBIM U HAIIUM AKCIEPUMEHTAIbHBIM JaHHBIM 3KJIUCTEPO-
U6l OOHapyKeHbI Oojiee yeM B 126 Bupax Silene u B 12 Bumax Lychnis [22-24]. Hu B ogHOM M3
JPYTUX CEMEMCTB HE BBISBIECHO TaKOE€ MHOXKECTBO 3KAMCTEPOUCOJEpKaMX BUIOB. [IpoBeneHne
KpYIHOMAcCIITaOHOTO CKPUHHUHTA BUJIOB cemeiictBa Caryophyllaceae Ha pUCYTCTBUE SKIUCTEPOU-
JI0B, OCHOBAaHHOTO Ha IPEIBAPUTEILHOM XpOMaTOrpa)uyeckoM aHalU3e SKCTPAKTOB ceMsH [25],
MO3BOJIMIIO MTPOTHO3UPOBATH CHHTE3 MCKOMBIX COCAMHEHUN B PACTEHUAX M MPOAHAIM3UPOBATH Ce-
MmeHa 6osiee 700 BumoB pacteHuii, B ToMm uucie 158 BumoB pona Silene. bnaronaps skcnpeccHOCTH
croco0a yaaock BBIABUTH 120 skaucTepounaconepkamux BUAoB cemeiictBa Caryophyllaceae B
ToM ymcie 95 HoBwix: Silene - 100, u3 Hux Buepssie B 78, Lychnis - 12 u 8 (COOTBETCTBEHHO), B PO-
nax Petrocoptis n Saponaria 1o 2 HOBBIX, Sagina - 4 HOBBIX W BIIEPBBIE JBA POJa, BUABI KOTOPHIX
CTIOCOOHBI TAaK)K€ CHHTE3UPOBATH IKAUCTEPOU bl — Melandrium, Petrocoptis. B mpouecce CKpuHUH-
ra yCTaHOBJIEHA HauOOJIbIlasi BCTPEYaeMOCTb SKIUCTEPOUIOB B ponax Lychnis u Silene (67 n 59 %
OT TIPOM3BOJILHO BBIOPAaHHBIX JUISA aHanu3a BUAOB). JlanpHelmme uccnenoBanus 58 BumoB (80 00-
pasloB), BHIpALICHHBIX U3 ceMsiH B CuOHpckoM O0TaHMUECKOM caay TOMCKOTO rocyaapCTBEHHOTO
YHHUBEPCHTETA U NPOAHATH3UPOBAHHBIX B DKCETEPCKOM yHUBepcutere (Benmmkobpuranus), 6uote-
CTHPOBAaHUEM M PAIUOMMMYHHBIM METOJOM, pazpadoranHbiM [laitHeHOM [26], mpUCYTCTBHE IKIH-
CTEPOUIOB B KOTOPBIX OBLIO TMPEABAPUTEIHHO OOHAPYKEHO XPOMATOCIEKTPO()OTOMETPUIESCKUM
METOJIOM, TIOJTBEPAUIU MPABUIBHOCTh MPEAJIOKEHHON cTpareruu. V3 HOBBIX PaCTHTENIBHBIX HC-
TOYHUKOB BbIZIeTIeHO Oosiee 30 3KAMCTEPOUIOB, B TOM YUCIE 7 HOBBIX: 2-I1€30KCHUIKIN30H 22[3-D-
rIuKo3un, 2-ne3okcunonunonnd B 3B-D-rnukosun u 2-ne3okcu-20,26-IUTHAPOKCUIKIN3OH, 2-
Ne30KCU-20-TUAPOKCUIKAN30H-25-Timtoko3ul [27], 26-runpokcunHTerpuctepod A [28] u ap. Pan
HOBBIX DKJAMCTEPOUIOB BbIACNEH U3 BUIOB Silene otites, S.viridiflora [29, 30].

[Tokazano, uto aJyis mpeacraButeneld pojaoB Silene u Lychnis CBOWCTBEHEH OMOCHHTE3 Xapak-
TEPHBIX COENMHEHUM: 20-TUAPOKCUIKIN30H, NOJUNOAMH B, 3K1M30H, MoHacTepoH A, 2-1€30KCu-
20-ruIpOKCUIKAN30H, 2-I€30KCUIKIN30H, a TAKKE TAKUX PEIKUX IKIUCTEPOUIOB, KaK CUIUCTEPOH,
craxuctepoH [l, TypkectepoH, 24(28)-neruagpomakucrepon A u Butukoctepos E u ap. [22-28, 31].

Bunsl pona Silene oTnm4aroTCsi BRICOKUM COJIEPIKaHHEM dKaucTeponsioB: 1-3 %, penpomyk-
TUBHBIE Opranbl BUAOB S.frivaldszkyana Hampe o 7 % 20-rugpoxcuskan3ona [22, 28].

Ha Bcex sTanax ycTaHOBJIEHMSI CTPOEHUS OPraHMYECKUX COCAUHEHMM, BBIIECICHHBIX U3 IPH-
POJHBIX KOMILIEKCOB, MPUMEHSIOTCS COBPEMEHHBbIE MEeTOJbl HccienoBanus. Haubonee nnpopma-
TUBHBI U IUPOKO HMCIOIB3YEMBI MPH UIACHTU(PUKAIMH SKIUCTEPOUIOB BHICOKOAI()(HEKTUBHAS KU II-
KOCTHasi Xpomarorpadus 1 CeKTpaibHble METO/IbI - Macc-, Y D-, IMP—cnexkrpomerpus u ap. Un-
dbopmarust 00 anropuT™ME UICHTUPUKANUUA IKIUCTEPOUIOB TOCTATOUYHO MOAPOOHO TIPEICTaBIICHA B
autepatype [32, 33].

buonoruueckas akTUBHOCTh pacTeHUN O0OycoBJIeHAa BTOPUYHBIMU MeTaboiuTamu. Lllupora
(U3NOTIOTHYECKOTO CHEKTpa AeHCTBUS (PUTOIKIUCTEPOUIOB KPOETCS B CaMOW MX MpUpoae: Oynydu
TrOPMOHAMH JJIsl WICHUCTOHOTUX, OHU COXPAHSIOT CBOE BIMSHUE Ha OOIIME CTOPOHBI SHEPreTHYE-
CKOTO M IUIACTHYECKOro OOMEHa B KJIETKax 0oJiee BHICOKOOPTaHU30BAHHBIX KHBOTHBIX (MIJIEKOIIH-
TalOIINX ), yTpaunuBas y MOCIEIHUX CBOKMCTBAa TopMOHOB [11].

Becpma MHTEpeCHO B3aMMO/ICHCTBHE PACTEHUH M KUBOTHBIX Ha OMOXHMHUYECKOM ypoBHe. Ka-
3anoch Obl, 3a4eM FOPMOHBI JJUHBKU U MeTaMop(do3a HaceKOMBIX yesioBeKy? B Hacrosiiee Bpems
YCTAQHOBJICHO, YTO OHHM O0JIaJal0T MIMPOKUM CHEKTpOM OMOJOrHuYecKuX akTuBHOcTeil. CormacHo
JTaHHBIM MexayHapoaHou 6a3el Ecdybase.org [33] co3mano Gosee 335 dapmakoiornyeckux cyo-
crannmii Ha ocHoBe sKaucTeponnoB (Cytodyne, Ecdybol, Power Health, Muscle Drive HP,
Methoxy HG-Chrysin, Z-mass, Activator 1 u npyrue, O0JbIIeH 4acThIO SBISIOIIMECS OMOIOoTHYe-
CKHM aKTUBHBIMH J100aBKaMu. B 0cHOBE cO31aHHBIX (hapMaKOJIOTHYECKUX CYOCTaHIIUI MpUMEHSETCS
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OTpaHMUYEHHOE YHCIIO BHUAOB pacreHuil: Pffafia iresinoides, Cyathula capitata, Cyanotis
somaliensis, Polipodium vulgare, Achyranthes bidentata, Ajuga reptans, Rhaponticum
carthamoides (Leuzea), Serratula coronata [33] (tabmuua 1). Ilpu co3nanuu cyOCTaHIIUNA UCTIONb-
3YIOT KaK OJWH BUJ, TaK U KoMIUIeKe: Leuzea B couetanuu ¢ Cyathula, Cyanotis, Pfaffia, Ajuga.

Tabmuna 1
Pacrenus, ucnonsizyemsie uis co3aanus Hekotopbix bAJlos [33]
Ne Source [Iponykr [IpouzBoaurenn
Ne
Bio-Pro Plus Body Ammo
1 Pffafia iresinoides Creabolicfizz Maximum Human
Performance
Ecdy-Force PEAK Nutrition
2 Cyathula capitata Medicinal Cyathula Root | Sinoking
Beast Super Test Ultra Lab

3 Cyanotis somaliensis Beta-X capsules/liquid Flex star Sports Nutrition
Beta-Mass 7th Millenium Nutrition
Bio Bone Calcium Powder | Country Life
Desire-X MasoN natural

4 Polipodium vulgare Excite Dynamitize Nutrition
Horny Goat Weed Bodyonics Pinnacle

5 Achyranthes bidentata Rite Joint Rite Herbs

6 Ajuga reptans Super Pump 250 Gaspari Nutrition

7 Rhaponticum Kargo Lei Ambros Plants

Slovakofarma
Firma Kryen

carthamoides (Leuzea) Leuzea drops

Maralan Super

B cBs13u ¢ orpaHn4eHHBIM HA0OPOM PACTUTEIBHBIX MCTOYHUKOB SKIUCTEPOUI0B, UCIOIb3Ye-
MBIX [IPU CO3JAaHUM (papMaKOIOrHUEeCKUX CyOCTaHIUM, aKTyaJlIbHOM 3aaueil sIBIIseTCs MOMCK HOBBIX
CBEpKOHIIEHTPAaTOPOB 3THX CTEPOUIOB, MPOSBISAIOMIMX pa3IMYHbe OMOJIOTMYECKHEe AaKTUBHOCTH,
HarpuMmep, cpenu BuaoB cemeiictBa Caryophyllaceae. B HacTosiee BpeMsi HE3HAYUTEIBHOE YHUCIIO
CPE/CTB Ha OCHOBE KJIUCTEPOUIOB UMEIOT CTATyC MpenapaTroB: DKAUCTEH U DKIUDUT.

[Ipemapatr OxauMCTEH, CO3JaHHBIH HAa OCHOBE JKIUCTEPOMJIOB, BBIIEICHHBIX U3 KOpHEH
Rhaponticum carthamoides [17], pekoMeHJ0BaH B KaueCTBE TOHU3UPYIOIIETO CPE/ICTBA MPHU acTe-
HUYECKUX M aCTEHOJENPECCUBHBIX COCTOSHHUSX, COMPOBOKIAIOUIMXCSA OCJIAa0JIEHHEM IPOLIECCOB
0€JIKOBOTr0 CHHTE3a, IPU JUIUTENbHBIX UH(EKUUAX 1 HHTOKCUKAIUAX, P HEBPACTCHUH, HEBPO3ax
Y THIIOTOHHUH, Y CIIOPTCMEHOB BO BpPEeMsI HHTEHCHBHBIX TPEHHUPOBOK MPU TUCHYHKIIUH CEPACUHO-
COCYIUCTOI CHUCTEMBI, OCOOCHHO C BBIPRKEHHBIMHU INPU3HAKAMH IEPEHANPSHKEHUS MHOKapAa U
ycuiieHueM OeIKoBoro karadosivu3ma B NMEPHOJ HOJArOTOBKM K COPEBHOBAHUSAM. DKIUCTEH OTJIMYa-
eTcs OT aHAOONIMYECKUX CTEPOUIHBIX MIPENapaToB TEM, YTO HE UMEET aHAPOTeHHOTO M aHTUTOHAJ[0-
TPOMHOTO 3(PQEeKTOB, HE OKa3bIBaeT BIUSHUE HA (PYHKUMU KOPHI HAJMOYEYHUKOB U BUIIOYKOBOM
KEJIe3bl, YTO MPEIONPENSNINIO MEPCIIEKTUBY MPUMEHEHHS SKIUCTEPONIOB B MEAULIMHE U TIpodec-
CHOHAJIbHOM CIIOpTE, MOCKOJIbKY OHM HE 3allpellleHbl OJIMMIMICKUM KomuTeToM. Kpome Toro,
YCTaHOBJICHO, YTO 3KJAUCTEPOU/IbI HE TOKCHYHBI B OTHOLIEHUH MiiekonuTaonmx. /loza 5000 mg/kg
20-ruAPOKCUIKIN30Ha — MAKOPHOTO KOMITOHEHTA MPAKTUYECKU BCEX PACTCHHUU HE BBI3BIBACT T'H-
Ocnb MbImei [34].

B HacTosmiee Bpems 1ociie U3y4eHusl Ha CIOPTCMEHAxX CAeaH CIeAYIOIUH mar oT DKAUCTe-
Ha K CO3/IaHUIO HOBBIX IIpenapatoB — JkaucTepoH, Jxkauctepon ACE, Dxknucrepon B, Dxnucrepon
MET'A. OtnuyaroTcss OHH OT MCXOJHOW MaTpHIlbl J00aBKaMM pa3iIMYHBIX KOMIIOHEHTOB, B TOM
YHUCJIe BATAMUHOB, YTO MO3BOJIAET TO0OMBATHCS Pa3IudHBIX d()PEKTOB, HAPUMEp, MTPU T0OABICHUH
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BUTAMHUHOB Tpynnbl B - Dxauctepon B pekomenayeTcs st CUIOBBIX BUJIOB CIIOPTA, a DKJIUCTEPOH
ACE — B nerkoii atieTuke, Xokkee u T.4. [35].

[Ipenapar  «Oxmaudut», paspaborannbii B  AO  «MeXIyHapoIHBIH  HAy4YHO-
MPOU3BOJACTBEHHBIN XonauHr «Putoxumus» (Kazaxcran), mpeacraBisieT coO0l CymMMy 3KCTpak-
TUBHBIX BEIIECTB Serratula coronata, copepxainuii B KaueCTBE OCHOBHOI'O JIEWCTBYIOIIETO KOMIIO-
HeHTa - 20-THIPOKCUIKAN30H U CyMMY (pIIaBOHOMIOB. DTOT MpenapaT AOCTaTOYHO MOAPOOHO U3Y-
4yeH coaBTopamu. [Ipu aTom ompeneneHo, yTo oH 00yiajaeT aHaOOINYECKUM, aJanTOreHHBIM U TO-
HU3HUPYIOIIUM JIEUCTBUEM, HCCIEI0BaHbl OMOXUMHUYECKHE MTOKa3aTeaN U KIETOYHBIH COCTaB KPOBU
MIPU PETPECCUH IKCIIEPUMEHTAIbHOrO TunepTupeos3a [12]. «OxaupuT» peKoMeHayeTcss IPUMEHSTh
MoCJIe TSOKEIBIX TPaBM, OTepallHii, 0’KOTOB, TPU XPOHUYECKHUX 3a00JIEBaHUSIX, COMTPOBOKIAIOIINXCS
norepeit Oenka, oH MOBBIMAET YP(HEKTHBHOCTh KOMIUIEKCHOTO JICUEHHUSI OOJIBHBIX TYyOepKyJe30M
JIETKUX U JIUI C XpOHUYECKOH MPOU3BOACTBEHHON MHTOKCHUKAIMEH, OH CIIOCOOCTBYET YIIYYIIIEHUIO
KIIMHUYECKOW KapTUHBI OOIIEro COCTOSHUS, CHIDKEHHUIO CHUMIITOMATHKH, HOpMalu3aluuu jJadopa-
TOpHBIX Mmoka3areneit [36]. [lokazaHo, yTO «IKAUPUT» OKA3BIBACT YMEPECHHBIH CTUMYIUPYIOIIHI
3¢ (deKT Ha MHAYKIUIO aloNTo3a KJIETOK, 00JaaeT SHEProBOCCTaHABIMBAIONIMM U MeMOpaHOCTa-
ommmupyromuM ¢ dexrom [37].

CpenctBo «Cepnucten», coszganHoe B Hucrtutyre Ouwonormm Komm HI[ YpO PAH
B.B.Bonoguneim ¢ coaBropamu [13], mpeacraBmsieT co0oil cMmech AKAUCTEpOunoB: 20-
ruapokcmdkan3ona (80 %), 25S-unokocrepona (11 %), sxkauzona (5 %) 1 HEKOTOPBIX IPYTHX MU-
HOPHBIX KOMIIOHEHTOB, BBIAICIICHHBIX U3 HAa3eMHOUN yacTu Serratula coronata. CepnucTeH MposiB-
nsieT BbIcokoe aprorponHoe, [IHC-Tonu3upyromniee, crpecc-nmpoTeKTOpHOE, TeMAaTOIPOTEKTOPHOE,
neiicTBre Ha (POHE He3HAYUTEIILHOTO aHabomaeckoro 3ddexra.

Becbma akTHBHO MO CO34aHUIO HOBBIX aKTHBHBIX KOMIIJIEKCOB Ha OCHOBE PAaCTEHHU CEMeEW-
crBa ['BO3IMYHBIE W MPOBEACHUIO JOKIMHUYCCKUX M KIMHUYECKUX HCIBITAHUIN paboTaeT KOJUIEeK-
TUB Ps3aHCKOro rocymapcTBEHHOTO MEAMIIMHCKOTO YHHMBEpPCUTETa IMOJ PYKOBOACTBOM Jlapmorpas
B.H. [38-43], a Takxe coTpyaHUKH TOMCKOTO TOCyAapCTBEHHOro yHUBepcuTeTa coBMmectHo ¢ HUU
dapmakonorun u pereHepaTuBHOW MenuuuHbl uM. [ompabepra E.JI. Pesynbrarsl mccnemoBaHuit
IIpUBENIEHBI B TabmuIe 2.

Tabmnwura 2
PesynbraTsl nccnenoBanmil HEKOTOPHIX CyOCTaHIMI Ha OCHOBE pacTeHuit ceM. Caryophyllaceae
Ne | ®apmakonoruueckue CocraB HeiictBue Ccpuika
CpeacTBa
1 | Masb «Buragepm» 0,01% cymmapHoro npena- | AJs JICYEHHUS OKOTOB KOk | 38
para 3KJIUCTepOUJIOB U CIM3UCTBIX 000JI0YEeK
2 | Silene tatarica, IKJIUCTEPOUIBI obe30onuBaromiee u npotu- | 39
S.nutans BOOTEYHOE
3 | 40% cnuproBas SKIUCTEPOUIbI, IPYyTHe IIPOTUBOBOCIIATIUTEILHOE 40
Hactoiika (Silene ta- | BAB
tarica n ip.)
4 | CpenctBo 0.005-0.01% pactBop Cra3MoJuTH4eCcKoe, Kammi- | 41
OKIUCTEpOHA B OJIMBKOBOM | JIIPOYKpeIUIsitonee, 00e3-
WJIM MUHJAJIBHOM Macje OonuBaroniee
5 | Ma3sp 70% cnuproBasi HacTOMKa paHO3aXUBJIIAIOLIEE (JIeUe- 42
(Silene unmu Cucuba- | usetrxkoB Calendula n 40% HUE THOMHBIX paH)
lus baccifer) CHHUPTOBOW HACTOMKH TPaBbl
3BEpO0OS MPOIBIPSIBICHHO-
ro, 0,01 r sknucrepona
6 | ma3p «Bucmocui» BasenuH, 40% HacToMKa U3 | JUIs JICUCHHUS 3a00JIEBaHUI 43
Silene tatarica nin [1apOJIOHTa U TpaBMaruye-
S.nutans, cMOJIKH OOBIKHO- CKUX MOBPEKICHUN CITU3U-
BEHHOMH, 1IBETKOB KaJICHIY- | CTOH 00OJOYKH MOJIOCTH pTa
JIbl ¥ TIOYEK TOMOJIS OOBIK-
HOBEHHOTO)
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[Ipomomkenne TadbIAIIBI 2

7 | Lychnis BOJHBIN SKCTPAKT MIPOTUBOTPHUOKOBOE 44
chalcedonica nojunonuH B POTUBOTPHOKOBOE 45
70 % 3TaHONBHBIN SKCTPAKT | PAAUOIPOTEKTOPHOE 45
(3xaucTepousl, hraBoHOM-
JIbI)
20-ruIPOKCUIKIU30H PagroNPOTEKTOPHOE 45
40 % >TaHOJBHBIN KC- MIPOTHUBOOIYXOJIEBOE 45
TpakT(IKIUCTEPOUIBI, (ia-
BOHOW/IBI)
40 % >TaHOJBHBIN KCTPAKT | IPOTUBOSI3BEHHOE 46
(sxmucTepoupl, paaBoHOU-
JTBI)
20-THAPOKCUIKINZ0H reMOPEOJIOTMYECKOE, CHU- 47
JKaeT CUHIPOM TOBBIIICH-
HOH BA3KOCTHU KPOBH, IIPH
JedeHrur nHpapKTa MHO-
Kapaa
8 | Lychnis 40 % sTaHOIBHBIE DKCTPAK- | TEMOPEOJIOTHUECKOE 48
chalcedonica, Silene | Tbl (3kaUCTEpPOUIBI, (IIABO-
tatarica, Silene HOUJIBI
dioica, Silene
linicola, Silene
cretica, Silene
viridiflora
9 | Silene viridiflora 40 % >TaHOJBHBIN KCTPAKT | MPOTUBOSI3BEHHOE HA Mojie- | 46
(axaucTepouibl, praBOHOM- | JISIX HEMPOTEHHOTO U ACIU-
JTBI) PHHOBOTO YJIBIIEPOTE€HE3a
40 % >TaHOJBHBIN KCTPAKT | MIPOTHUBOOITYXOJICBOEC 45
(sxauctepoubl, paaBoHOU-
BT
10 | Silene colpophylla 40 % 3TaHOJIBHBINA HKCTPAKT | IPOTHUBOOITYXOJIEBOE 49
(sxnucrepoubl, paaBoHOU-
JTBI)

W3noxeHHble BBILIE PE3yNIbTaThl MOJ0KEHBI B OCHOBY PsiJia MaTEHTOB, KACAIOIIUXCS UCIOIb-
30BaHUsl IKIUCTEPOUI0B B MeauunHe U kocmeTuke [50]. Co3mana nepMarosiornyeckasl KOMIIO3UIUS
Ha OCHOBE JKIucTepoHa (20-THAPOKCHIKIN30HA) THO0 IKCTPAKTOB PACTEHUHN NJISi BOCCTAHOBIICHUS
BOJIHOTO Oapbepa AIuAepMIcCca, ISl JICUEHUS TOPAKEHHBIX IICOPHA30M KOXK, JJII MacCOBOTO KYJIbTH-
BUPOBAHUS KEPAaTUHOLMTOB. JlelicTBue Takux cyOcTaHUMH Kak Ma3b «Burtagepm» MpOTHBOOXKOIO-
BOT'O JICHCTBHS Ha KOXKY M CIIM3UCTbIE 000JIOUKH, a TAK)KE CIIa3MOJIUTHUECKOE, KAWL POyKpeIis-
foiee, o00e30onMBaiolIee, PagMONPOTEKTOPHOE OOYCIOBIEHO MpPUCYTCTBUEM 20-THIPOKCH-
9KJIU30HA, B TO BPeMs KakK MPOTUBOTpuOKoBOe moiunoauHoMm B. ITlokazano, uro Hanbosee rddex-
TUBHO B CPaBHEHHUHU C MEHTOKCHU(PHIMHOM CHUXKAIOT BSA3KOCTh KPOBHM M arperanuio 3pUTPOILUTOB
IKCTpaKThl Lychnis chalcedonica, Silene tatarica, Silene dioica m He ycrynarot TaHakaHy. 20-
I'uapoKCUAKIN30H, BbIIENEeHHBIA U3 Lychnis chalcedonica, oxa3pIBaeT CyIIeCTBEHHOE BIUSHUE HA
peoJIOTHYEeCcKre CBOMCTBA KPOBU IPHU MIIEMHHM MO3ra W MH(papKTe MUOKap/a. Y CTaHOBIIEHO, YTO
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9KCTpakThl Lychnis chalcedonica n Silene viridiflora mpossBUIIN TPOTHBOOMYXOJIEBOE U aHTUMETA-
CTaTHYECKOE IEHUCTBHE.

buonoruueckn akTUBHBIE BELLIECTBA, B TOM YHCIIE U SKAUCTEPOUbl Lychnis chalcedonica sB-
JISIOTCS OCHOBOM ISl KOMILIEKCHOTO TpernapaTa aHaO0JInYecKoro, MpOTUBOTPUOKOBOTO, PaIUOIIPO-
TEKTOPHOI'0, TEMOPEOJIOTMYECKOT0, IPOTUBOSI3BEHHOE U MPOTUBOOIYX0JIEBOTO JICHCTBUH.

Takum oOpa3om, B HacTosIIee BpeMsl 3HAUUTEIHHO YBEIHUUIICS MEPEYeHb HOBBIX 3KAUCTEPO-
UCONIEPKAIUX PACTUTEIBHBIX UCTOYHUKOB JISl TIOMy4eHHUsS! (PapMaKOJIOTHUECKUX CPENCTB 3a CUET
BUI0B cemerictBa Caryophyllaceae. IloMuMO M3BECTHBIX paHEe aKTHBHOCTEH: aHAOOJIWYECKOM, TO-
HU3HPYIOILEH, aJalTOreHHON, UMMYHOCTUMYJIMPYIOIIEH, TMIOTIMKEMUYECKOH U ap. [34], 3Hauu-
TEIbHO PACIIUPUIICS CHIEKTP OMOJIOTUYECKUX aKTUBHOCTEH SKAMCTEPOUIOB.
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TomMck MeMiekeTTik yHUBepcuTeTl, ToMmck K., Peceit denepanusicel

Buomoruselx OenceHIi 3aTTap aHAOOJHMKANBIK, TPUOOKKA KapChl, PaTUOMPOTEKTOPIBIK, T'€MOpPEOJIOTHSIIBIK,
JKapara Kapchl )KOHEICIKKE KapChl ocepre ue KeUIeH Il Mpenapar YIliH Heri3 O0JIbIN Ta0blIaibl.

Kasipri yakeitra Caryophyllaceae TyKpIMJachlHA XKaTaThIH ©CIMIIK TYpJepiHiH eceOiHeH (apMaKOJOTHSIIBIK
KYpaJIap/sl ajly YIIiH KaHa dKIUCTEPOUATHI OCIMIIK KO3JEPiHiH Ti3iMi alTapJIbIKTail apTTHI.

PHYTOECDYSTEROIDS: DISTRIBUTION ARE A IN WORLD FLORA,
BIOLOGICAL ACTIVITY

L.N. Zibareva
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Tomsk State University, Tomsk, Russian Federation

Biologically active substances are the basis for an integrated drug with anabolic, anti-fungal, radio protective,
hemoreologic, anti-ulcer and antitumor effects.

At present, the list of new ecdysteroid-containing plantsources for obtaining pharmacological agents at the ex-
pense of species of Caryophyllaceae family has significantly increased.
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cepnyxu BeHUeHOCHO# (Serratula coronata L.)
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YAK 577.175.1

OUTODKIANCTEPOUIBI: BBIIEJEHUE, CUHTE3 "
BUOJIOTMYECKUE CBOMCTBA

HU. C. Jlesuna*, H. B. 3asap3un

e-mail: li@ioc.ac.ru

denepanbHOE TOCYAapCTBEHHOE OI0PKETHOE yupekaeHue Hayku MHCTUTYT oprannyeckoi xumun uM. H. /1.
3enuHckoro Poccuiickoit akagemun Hayk, I. MockBa, Poccuiickast @enepanus

B 0030pe paccMOTpeHbI CTPYKTYpBl (PUTOIKIUCTEPOUIOB, UX HAXOXKICHNUE B PACTCHUAX, CXEMBI CHHTE3a psaa
Ba)KHBIX KANCTEPOHUIOB M UX OHMOIOTHYECKHE (QYHKIIHH.

KiroueBble ciioBa: 3KIUCTEPOH, SKAM30H, TYPKECTEPOH, JIEKAPCTBEHHBIC PACTCHUS, METOABI CHHTE3d, CBS3b
CTPYKTYPBI CTEPOHIa C AKTUBHOCTBIO.

DKAKUCTEPOUIbl MPEICTABISIIOT COO0N IpyNIy MOJUTHAPOKCHINPOBAHHBIX CTEPOUIOB, 00Ja-
JAIOIUX CTPYKTYpPOil, 10100HOM TOPMOHY JIMHBKU U MeTaMOp(}03a HACEKOMBIX — SKANU30HY.

DUTOIKIUCTEPOUIBI, SBISIOLUIUECS aHATIOTaMH SKIUCTEPOUIO0B, BIEPBbIE ObUIN OOHAPYKEHbI
B pacTeHusx B cepenuHe 60-x rr. OHM OKa3aduCh IOBOJIBHO PacCHpOCTPAHEHHBIMH BTOPUYHBIMU
MeTabonuTramMu pacteHud. GUTO3KAUCTEPOUBI - MOMUTUAPOKCU-Cr7-Cog-MOJIEKYIIBI, TPOU3BOIHBIE
(GUTOCTEpUHOB, UMEIOILUE IHC-COWIeHEHHE KoJell A U B u 0,-HeHACBIIEHHYIO KETOIPyNIHUPOBKY
B KoJIblle B; mpu 3TOM Takke BO3MOXHBI U IPYrUe 3aMECTUTEIN B MOJIEKYJIE.

HauOosnee U3BECTHBIM U PacIpOCTPAHEHHBIM MpeICTaBUTENEM (PUTOIKIUCTEPOUIOB SBISETCS
skaucTepoH (20-runpokcuskansol, 20E) 1 (Puc. 1).

Pucynox 1. Oxnucrepos (20-ruapOoKCHUIKINU30H ).

Hacrosmuii 0630p npeacraBisieT UMEIOIIKUECS B JIUTEpAaType JaHHble MO (PUTOIKAUCTEPOU-
nmaM 3a nmociaeguue 10-15 mer.

3a nocnennue 40 1eT U3 pacTUTENBHBIX UCTOUHUKOB ObLIO BhIAENeHO Oosee 300 pa3inyHbIX
CTpYKTYp ¢utoskauctepouaos[l]. Buasl pacrenuit, comepxamux (QUTOIKIUCTEPOUIBI, OOBIYHO
conepxat 0.01 - 0.1 % ot cyxoro Beca Bemectsa [1, 2], HO HeBI psiA BUJOB MOXKET COAepKath 1
u gaxe 2 % ot cyxoro Beca [1]. Konnenrpauuu GputocTeponioB B pacTeHUsX, IO KpaitHel mepe, B
1000 pa3 Bbllle, 4eM HaWICHHBIE MTOYTH BO BCEX 300MCTOYHUKAX. DUTOCTEPOU-TIOIOKUTEIbHBIE
pacTeHust OOBIYHO COAEPKAT HECKOJIBKO OCHOBHBIX IKIAMCTEPOUIOB U MACCy MHHOPHBIX aHAJIOTOB.
bnarogapss OTHOCUTENBHO BBICOKMM KOHIEHTpPALUSM M UMEIOUIMMCS Ha CETOJHSALIHUI TeHb BO3-
MOKHOCTSIM BBIICTICHUS] U UACHTU(DUKAIIMHA MAJIBIX KOJMYECTB COCTMHEHUS JIa)Ke MUHOPHBIC dKIU-
CTEpOUIbI MOTYT OBITh BbIJEJIEHBI U3 OTHOCUTEJIBHO MaJIbIX KOJMYECTB PACTUTEIHLHOIO MaTepuasia
(10 - 100 r cyxoro Beca) U B KOJIMYECTBAX, JOCTATOYHBIX ISl HIACHTU(DUKALINUNA U OUOIOTHUECKUX
3KCnepuMeHToB [ 1, 3].

VY sKaucTepon10B 0OHApY>KEH LENbI psifl MOJIe3HBIX (GapMaKOJIOTHUYECKUX CBOMCTB JJIS Mile-
KOIMHUTAIOIINX U YeroBeka (cM. 0030pbl u MmoHorpadwuu [1, 3-9]). K npumepy, sxnucrepon 1 obina-
naeT aHaboIu4eckuM dPGEKTOM y TeIIIOKPOBHBIX KHUBOTHBIX U YeloBeKa. DUTOIKAUCTEPOUIBI J10-
CTYIIHBI U3 HEKOTOPBIX pacTeHHIl B Oonplnx KonnyectBax (> 1% oT cyxoro Beca), HEKOTOpbIE U3
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KOTOPBIX (LITHMHAT, j1e0esia) UCTIONB3YIOT B MUILE. DKIUCTEPOUIbl CTAIN UCIIONB30BAThCs CIOPTC-
MEHAMHU KaK He3alpelleHHbIE JOIOJHEHUs SIKOOBI AJIs YJIydlleHus pe3ysibTaToB. B mocnennue ro-
Il CTAJIO TMOMYJISIPHO UX MPUMEHEHHE CPeaH KYJIbTYpHCTOB (OOAHOMIIEPOB), KOTOPbIE UCIIOIb3Y-
IOT UX KaK 4acTb 00Jiee WM MEHEE CI0KHBIX KOKTEeHIIeH aHa0O0IMUeCKUX BEIIECTB JJIs yBETUYEHUS
MBIIIIEYHON Macchl [5, 6].

Ha pucynke 2 npencraBiieHbl (GOpMYIbl HEKOTOPBIX (UTOIKAUCTEPOUAOB, BBIIEIECHHBIX W3
Pa3JINYHBIX PACTCHUM.

OH
on?" on:

()

20-MapoKCNakan3oH MonunoavH B

OH OH
OH OH

(] (o]

2-[e30okcn-20-ruapoKCU3IKON30H NHTerpmnctepoH A

OH
B OH
OH ¢ OH §

© o

AtoractepoH C TypkecTepoH

Makucrepon A 25S-NHOKOCTEPOH
Pucynok 2

K HacrosiiieMy BpeMeHHU pa3HOOOpPa3HbIC SKIUCTEPOUIbl OOHAPYKEHBI B PACTCHUSX, IPHHA/I-
nexammx 6osee yem Kk 100 cemeiicTBaMm, u3 KOTOpbIX 3a nocieanue 30-40 et Obuth BBIAEICHBI U
OXapakTepU30BaHbl (PUTOIKIUCTEPOUIBI PA3IUIHOTO CTpoeHUs. Hampumep, panioHTHKYM cadiiopo-
BUIHBINA (Rhaponticum carthamoides), cepnyxa BeHueHocHas (Serratula coronata L.), xuBydka
non3yuas (Ajugareptans), cmoneBka tatapckas (Silene tatarica L.) [2, 3, 10, 11].

B nocienaue ropl NOSIBUIIMCH MHOTOYHCIICHHBIE ITyOJIMKAIINH, TOCBSIIEHHBIE BBIICIICHUIO U3
pacTeHUil M YCTAHOBJICHUIO CTPOCHHSI HOBBIX, 3a4aCTyH0 MHHOPHBIX, (PUTOIKIAUCTCPOUIOB M HX
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MPOM3BOHBIX. Tak, YyenmcKkuMu uccienoparensmu [ 12] us xopueit Leuzea carthamoides BbIIeIEHBI
U UJEeHTU(UIUPOBAHBI CEMHAATh HOBBIX (UTOCTEPOHIOB, CpPEelU KOTOPHIX OKa3alhCh HOBBIE:
20,22-anieToHuABl THOKOCTEPOHA 2 U uHTerpuctepona A 3, 15-ruapokcunonacrepos 4, Kapramo-
JIEYCTEpOH 5, coaep:kamuii B OOKOBOW LEMU HUKI0I(DUP C MATHUICHHBIM KOJBIIOM, 22-1€30KCH-
28-ruapokcumakuctepod C6 26-ruapoKCUMakUCTepoH 7 U 1-ruipokcuMakucTepoH 8 (cm. puc. 3.)

22

26 22

HO HO

HO HO

Pucynoxk 3

N3 coka Serratula coronata L. Beigenensl 22-ameratr odkaucrepoHa uo 20,22-
srunuaeH KaucTepoH [13]. U3 kopuelt Serratula wolffii BelaeneHbl 1 0XapakTepU30BaHbI J1Ba HO-
BBIX DKJIMCTEPOUIA, C alleTaabHON (YHKIIMEH B OOKOBOM IIENHU U COACPIKAIINX B KAUeCTBE 3aMECTH-

tens pypaHoBoe KombIlo, cepdypocteporH A 9 u cepdypoctepon cepdypocrepon B 10 [14] (puc.
4).
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R, H
O/< O H

9: Ri=H,R>=0H
10 : Ri= OH;R>=H

Pucynok 4 [14]. Cepdypocteponst A u B

W3 ity BuoOB pacteHuid pona Silene BBIACICH, CPEIU MTPOUNX COCTUHEHHM, SKAUCTEPOH, 22-
O-6enzoar skaucTepoHa u 2-nme3okcu 22-0-6eHzoat sxaucrepoHa [15]. 2-Jle30KCH-3KIUCTEPOH
HalJIeH B pacTeHHsIX pofa Serratula coronata L. u Silene Longicalycina [16]. DxnucTepoH u moHa-
CTEepOoH A BBIJEICHBI U3 KOpHEBUI Brainea insignis [17]. U3 mucteeB Digitalis cilata v D. pur-
purea noirydyeHa cymma skaucrepousioB (0.6% u 0.5 % ot cyxoro Beca, COOTBETCTBEHHO), B KOTO-
poil conepKaMCh, B YaCTHOCTHU, NosmnoauH B, ero 22-O-anerat u 22-0-0eH30aT, BUTHKOCTEPOH
E, sxauctepon u ero 22-0O-anerar u 6en3zoar [18]. B 2003 r. omy0iarKoBaHbl JaHHBIE O TIEPBOM BHI-
JIEJICHHOM W3 TPUPOAHOTO ucTouHuka (Silene italicassp. Nemoralis) 90-ruapOKCHINPOBAHHOM
SKJUCTEPOUIE C IHC-cowieHeHnueM kouen A u B [19]. 3-Anerar 2-1€30KCUIKAN30HA BbIICIEH U3
pacrenust Silene scabrifolia [11]. U3 pacrenust Polypodium vulgara L. Hapsny ¢ 8 M3BECTHBIMH
SKJIUCTEPOUIAMHU BBIJIETICHBI 2-TIIOKONUPaHo3ua nonunoauia B u 20-ne3okcuskaucrepon [20].

B 2011 r. onucano BeiaeneHue u3 KopHen pacrenust Achyranthes bidentata Tpex HOBBIX (u-

To3kaucteponsioB 11-13, cogeprkaux aneraiabHble GYHKLINU, U YCTAHOBJIECHBI UX CTPYKTYphl [21]
(Puc.5).

Pucynox 5

Llenpro xuMuueckux TpaHchopmanuii GUTOIKIUCTSPONIOB ABISIETCS IOyYCHUE HOBBIX aHa-
JIOTOB JUISL U3y4YEHUS B3aUMOCBSI3EH UX CTPYKTYPHI M (PU3UOJIOTHUECKUX CBOMCTB, JJISl CBSI3bIBAHUS
C PELenTopoM SKIM30HOB U HCCIIEIOBAHUS MEXaHU3Ma JICHCTBHS, TOMyYCHUE AllUIBHBIX U JPYTHX
MIPOU3BOIHBIX JUISI HCIIOJIB30BAHMUS TIOCIIEHUX KaK MPEAINOIaraéMbIX JIEKapCTBEHHBIX MPETapaToB.

Xumudeckue TpanchopMaru GUTOIKANCTEPOUTIOB MOKHO MPEICTABUTH B BUJIE HECKOIBKIX
paszenoB. Bo-mepBbix, 3T0 MOTy4YeHUE TPOU3BOIHBIX 3TUX MOJIUTHIPOKCUINPOBAHHBIX CTEPOUIIOB
(ucuepIpIBalOIIEe U CEIEKTUBHOE AIMJIMPOBAHHE THAPOKCHIBHBIX TPYII); BO-BTOPHIX, BBEICHHE
3aMecTuTeNel U BooOIIe MOAU(UKAINUI CTEPOUIHOrO CKeleTa (TMAPUPOBAHUE, JETHAPUPOBAHHUE,
OKHCIJIEHHE, 3MTMMEpH3anus IeHTPOB, YTMMUHUPOBAHUE WM, HA00OPOT, BBEACHUE 3aMECTUTENCH);
B-TPEThHX, MOJTU(UKAIMS OOKOBBIX IIENel (PUTOIKANCTEPOUIOB, YACTO CBA3AHHAS U C U3MEHEHHSI-
MH B CTEPOHMJIHOM CKelleTe (CM. Takyke 0030p 1o TpaHchopMausaM SKAUCTEPOUIOB [22]).

XapakTepHoit 0co0eHHOCThIO 3kaucTepona (20-runpokcuskauzona) 20E1 (puc. 1) sBusercs
HaJIMYUE MECTH THAPOKCUIIBHBIX TPYII, PEAaKIIMOHHAs CIIOCOOHOCTh KOTOPBIX YMEHBIIIAETCS B Cle-
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aywomem psay: 2, 3, 22 >25>20>>14 [3, 23, 24]. OTcioga npoyKTaMy alMJIMPOBAHUS SIBISIOTCS
MOHO-, -, TPH- U TETPANIPOU3BOJIHBIE U UX cMecH. HekoTopble U3 TaKuX MPOU3BOJHBIX SBISIOTCS
MUHOPHBIMHM IPUPOJHBIMU 3KAMCTEPOUJAMH, HapuMep, 2-alerar, 3-anerar, 25-aueraT (BUTHUKO-
crepoH E), 2,22-nuanerar sxkauctepona [23]. IIpu sxBumosibHOM cooTHomeHuu 20E u arummpy-
IOIIETO areHTa 00pa3yITCsl CMECH pa3HOOOPa3HBIX MPOIYKTOB, U3 KOTOPBIX BBIACISIOT MOHOIPO-
m3Boanbie 20E1 . Tak, npu o6pabotke 20E1 yKkCyCcHBIM aHTHIPHAOM B cooTHOIIeHHH 1:1 B abco-
moTHOM niupuanHe npu 40 °C B TeyeHUe 5 4acoB MOydYeHa CMECh MPOAYKTOB, U3 KOTOPOU IMOcCIe
xpomaTtorpaduueckoro pasnenenus 0su1 noaydet 2-amerat 20E ¢ Beixogom 15% [3, 23].

Cunre3 moHonpou3BoaHsix 20E1 B OOKOBOHM LienM MPOBOJAT C BBICOKMMHU BBIXOJAaMHU IPU
UCIOJIb30BaHUU 3()(PEKTUBHBIX METOJIOB 3aIUTHI TUOJIBHBIX TPyHI. JT0 00pa3oBaHHE H3OMPOITH-
JIMJICHOBBIX MTPOU3BO/IHBIX, alleTaToB U OopaToB. [l cunTe3a 22-anerata 20E Obuta ocymecTBieHa
clenyromas IocieaoBarenbHoCcTh  peaknmii  [3, 23]: 20 E—20, 22-dpenmnbopar—2, 3-
n3onpornuauaeH-20, 22-peanndopar—2, 3-uzonponuiuneH-22-aneratr—22-anerar 20 E (Cxema
1). Tak ObuUTH TIOJIYYE€HBI C BHICOKMMH BBIXOJaMHU 22-MOHOAIIETAT dKAUCTEPOHA M 25-MOHOAIETaT
skauctepona [24]. Heckonbko BUIOM3MEHEHHAS CXeMa MOJIYYSHHS STUX MTPOU3BOIHBIX SKIAUCTEPO-
Ha onucana yepe3 2,3- u 20,22- MoHO- U AuaneToHuasl [23, 25]. [IpeanoxxeHHas cxeMa Mmo3BOJISIET
n30UpaTeTbHO CHHTE3UPOBATh 22-3UPAThl KaK HU3IINX, TAK ¥ BBICIIMX KHPHBIX KUCJIOT, YTO OT-
KpBIBaeT MEPCHEKTUBBI CO3/IaHUs HAa WX OCHOBE JICKAPCTBEHHBIX MpemapaToB [24]. Takxke omucaH
2,3,22-tpunanemurar  20E  [3]. 22-benzoar 20E cuHTe3mpoBaH o00paboTkoii ero 2,3-
MOHOAIIETOHHU/IA XJIOPUCTHIM OCH30WJIOM B aOC.MUPUIUHE C MOCIEAYIOIUM THAPOIU30M 2,3-

MOHOAaIeToOHH 1A 22-0eH30aTa pa30aBICHHON YKCYCHOU KHCIIOTOH [26].
PhB

OH
OH

OH

HO PhB(OH),

HO

OH

H>,0,

OAc OAc OH
Ac20/Py . OHf ;

0
22-auetat 20E 25-auetart 20E
Cxema 1

Ota ke cTpaTterus Oblla yCIEUIHO NPUMEHEHa JUld NOoJdy4eHus cepuu 11a-anuibHbIX Npou3-
BOJHBIX TypkecTepoHa 14, ¢utosxaucreponna ¢ 11o-THAPOKCHUIBHONW TPYNMOH, BBIIEIEHHOTO
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BIIepBbIe U3 Ajuga turkestanica B 1975 r. [27]. DxcniepuMeHTHI TOKa3alH, YTO MO PEaKIMOHHOU
CIOCOOHOCTH THAPOKCHIIbHBIE TPYIIBI B TYPKOCTEPOHE PACIOIaratoTcsl CIAeAyIoIM obpazom: 2
>11> 22 >3 >> 25. Ha cxeme 2 npeacTaBieH IyTb CUHTE3a MPOU3BOAHBIX TYpKECTEpOHA, UCXOA
u3 typkecrepona 14 [28]. Cravana nmomyuatot 20,22-penundoponar 15, 3atem ero 2,3-aneronus 16
u fanee mnocine cHAtug 2,3- u 20,22-3amuTHeIX rpynnd B 17 paznuusbie | 1o-anuibHble TpOU3BOI-
Hble 18 (cM. Tarke cxemy B [28]). ABTOPBI OTMEUAIOT TEHASHINIO 1 10-THAPOKCUIKIUCTEPOUIOB K
neruaparanuu ¢ oopazosanueM 7,9(11)-nuen-6-onos [28]. Cienyer Takke ynoMmsiHyTh, 9to 11[3-
TUJPOKCU-IKAUCTEPOUIbI HEU3BECTHHI [1].
HenaBHo mosiBMIach myOIUKANUs 1O CUHTE3Y 90-THIPOKCH-50-9KIUCTEPOUIOB [29].

18

a) penunboponosas kucnora, DMF, r.t., 2 4; b) nob6asnenue cyx.DMP, anerona u p-TsOH r.t., 3 u;
¢) R-COO-OR, Py, r.t. (mmm 50 °C), 2 — 20 u; d) 0.1MHClI-guoxcan (1:1) r.t., 4 4.

Cxema 2

Vcnonb3oBaHue B KayecTBE UCXOAHOTO COEAMHEHMs JOCTYIIHOTO B IIPUEMJIEMBIX KOJIMYeE-
ctBax 20E1 1amo BO3MOKHOCTH MONYYHTb LEIbI psg ero amamoros. 14o-I'mapokcu-A’-6-
KETOrPYNIHUPOBKA SIBJIAETCS BaXKHBIM CTPYKTYPHBIM (pparMeHTOM (UTOIKIUCTEPOUIOB, U €€ MOIH-
(buKays MOXKET MPUBOAUTH K CYIIECTBEHHBIM HU3MEHEHMSM CBOMCTB >kauctepousioB [30]. bouio
W3YyYE€HO THJIPUPOBAHUE A7-6-KeT0rpynanOBKH B mousiekyne 20E1 B paznnunbix ycioBusax. Kara-
auThyeckoe ruapupoBanue ¢ nomompio 10%-noro Pd-C B 3TaHone B MPHUCYTCTBUU HUTPHUTA
HaTpUs OKAa3aJloCh IIPOCTHIM, YIOOHBIM CTepeocrnenUu(pUUECKUM BOCCTAHOBJIEHUEM OJe(UHOBON
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dyHKIMH A’-6-KeTOCTEPOUIOB B COOTBETCTRYIOIINE JUTHAPOAHATIONH] C BhIXoAaMu Gomee 90% [31]
(Cxema 3). o aT0M k€ METOMKE MOJYUYCHBI TAKKE COOTBETCTBYIOIIUE TUTHUAPOIIPOU3BOIHBIC TTO-

HacTepoHa u nmoctcrepona [28,31]. Cunres 7,8-IUruapoaHaIoroB SKIMCTEPOUIOB OMUCAH B paboTe
[32].

Hy, Pd-C

NBNOZI HQD, EtDH

Cxema 3. Katanutuueckoe ruJpupoOBaHue SKAUCTEPOor10B [31]

B pab6ore [33] omucano kaTanuTHYecKoe TruapupoBaHue 7,14-aueH-6-0KCOIKIUCTEPOUIOB
najjaJdeM Ha yrjie B MeTaHoJie B NMPUCYTCTBUM METHUJaTa HaTpusi B COOTBETCTBymouue 7,80.-
Turuapo-14a-nezokcucrepounsl. 14a-/lezokcu-20-rujpoKCUIKIN30H MOIYYEH, HapsaAy ¢ APYTUMU
coequHeHUsAMH, hoToxumuueckoi Tpancopmarmeit 20E1 [34]. 14a-/le30kcHIKIUCTEpONAbI OBLTH
MIOJIy4€Hbl B OJHY cTajauio ¢ BbIxogoM 50% BoccranoBieHueM 20E1 Zn-nblabio B abc.yKcycHOM
kucinote rnpu 65-70 °C. IIpu sToM Taxke BblaeneH Takke 14p-uzomep ¢ 24%-HbIM BbIxoaoM [35].

W3 2-me3unaroB 3KIUCTEPOUAOB OBLIM MOJMy4YEHBI 3-Ae30KcuaHanoru 20-ruipoKCU3KAN30HA
[36, 37], aKTUBHOCTb MOCIEOHUX OKa3zajmach Huxe, yeM y 20E. Ilomyuenusie [38] 3-3mu-2-
ne3okcrananoru 20E Taxke ObUTH MaJIOaKTHBHBIMH.

HenaBHo onmcana peruo- u crepeoHarpasieHHas Tpanchopmarus 20-ruipokcuskan3oHa 1 B
2-nerusipo-3-3nu-20-ruApoKCUIKIN30H 19 030HMpoBaHMEM B nupuanHE ¢ BbixoaoM 43% [39]
(Cxema 4). ABTOpSBI NONararoT, YTO HabIIOAaEMOE ITPH 030HUPOBAHUU CEJIEKTUBHOE OoKHciIeHue 20-
THJIPOKCUAKAM30HA 3aBUCUT OT aTaKU MOJIEKYJIbI O30HA Ha CTEPUUYECKU MEHEE 3aTPYJHEHHYIO aKCH-
anbHyio H-C?-cBs3b ¢ 00PA30BaHMEM (L-THAPOKCHIHAPOTpHOKeHa. TTocaenuuii TpancdopMupyeT-
csl B 2-OKCOMPOM3BOAHOE, KOTOPOE B OCHOBHBIX (ITMPHUJIMH) YCIOBHUSIX AMUMEPU3YETCS MO0 COCEIHE-
My ¢ KeTorpymmoi nuentpy C° ¢ 06pa3oBaHEEM LETEBOro MPOIYKTA.

OR OR,
OR} ° . OR§

OH OH
HO 0
HO HO™
0O O
1 R=R,=H 19 R;=R,=H
Ri+Ry=CMe, R;+Ry,=CMe,

Cxema 4 [39]

Mukpo6uosioruaeckas TpancpopManus ¢Gutodkaucrepousop 1, 20-22 ¢ 3-ruapokcu-2-
ME3UIIOKCU(YHKITMOHATBHOU Tpymmoil ¢ momombio Curvularia lunata npusena k 3-meruapo-2-
nezokcuanaioram 28-31 [40]. McxomHbie cTepouIbl CEIEKTUBHO ME3UIMPOBAIHU 10 0oJiee TOCTYyI-
HOM DKBATOPUAIBHOM 2-TMIPOKCHUIIBHOM T'PYyIIE U NOJy4YeHHbIE ¢ BBIX0JI0M 60% 2-Me3unatsl 23-27
nanee OuorpancopMUpoOBaIK ¢ BHICOKMUMU BBIXOJIaMH B 1iesieBble coenuHenus (Cxema 5). B pa6o-
T€ 00CYKJaeTCsl BO3MOXHBIM MEXaHU3M 3TOr0 Mpoliecca.
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R

—_— H
H o 0
1 R=R,=R;=H, R,=OH 23 R;=R2=R;=H; R,=OH
20 R1:R2:R4:H; R3:OH 24 R1:R3:H; RZZMS; R4:OH
21 R]=R2=R3=R4=H 25 R1=R2=R4=H; R3=OH
22 R1R2=CM62; R3=H; R4=OH 26 R1=R2=R3:R4:H

27 R]R2=CM62; R3=H; R4=OH

b l OR(]?RZ R3

R, 28 R=R,=R;=H;R,~OH

29 R,=R,=R,=H;R;=OH

30 R=R,=R;=R,=H

31 R;R,=CMe2;Ry=H;R,~OH

HO
H

0
a) MsSO,Cl/Py/CHCl;; b) Curvularia lunata NRRL 2178.

Cxema 5 [40]

bout ocymectBien crepeocneunduyueckuil cuHTe3 2,3-ausnu-20-ruIpoKcUdKan3oHa 32 U
2,3-qunu-50-20-ruapoxkcndkanzona 33 u3 20E1 u uzydyeHa ux akTUBHOCTb KaK TOPMOHOB JIMHBKH
[41] (Cxema 6). MesunupoBanue 20,22-anetonuaa 34 gano cMech MOHO- U qume3usnaTtoB 35 u 36,
COOTBETCTBEHHO. IIposioHrHpoBaHHasE peakuusi TMPUBOAUT UCKIIOUYUTEIBHO K JUME3WIATY
36.Peaxnus nocneanero ¢ NaJ u Zn B8 DMF naer onedun 37 ¢ Beixonom 75%. Jlanee nuruapoxcu-
nupoBanue 3toro onedpuna OsO4 B mupuaMHE IaeT ABa npoaykra: auetronun 34 (58%) u uzomep-
Hblit 38 (32%). C5-Onumepusanus crepouna 38 2%-Hoi comoil B METaHOJIE /1aja COOTBETCTBYIO-
i Sa-aranor ¢ Beixogom 80%. 2,3-JImsnumananor 32 okaszaics MEHEe aKTUBHBIM B TECTE JTMHBKU;
B TO K€ BpeMs 2,3-1usnu-50-aHanor 33 Bce K€ COXPaHsI aKTUBHOCTb, XOTS FOpa3/lo MEHEe BbIpa-
JKEHHYIO, 4eM y ctepoua 32.

W3 npyrux Moaudukanuil cTepougHOro ckeiaera (UTOIKAUCTEPOUIOB MOKHO YIOMSHYTb
cuHTe3 O-xJmopHUKOTHHATa 20-ruApoKcUIKIN30Ha [42] u oOpa3oBanue 9,14-0KCETaHOBOTO LMKIIA
MIPU B3aUMOJICUCTBUU JIUTHS B aMMuake ¢ 2,3;20,22-auaneronnnoM 20E u mocneayromeir o6padboT-
K€ XJIOPUCTBIM aMMOHHEM U aTMOC(EPHBIM KUCIOpoIoM [43].

OH
OH}

HO._ HO.

HO"" HO""
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I I

R,0O
|
R,O
O (@)
37
34 R)=R,=H ——
35 R;=Ms;R,=H b
36 R—=R,—Ms - d
o
., O E
OH
HO |
33 < &
HO™ H
H 5 o 38 R=H
40 39 R:A:| ¢
fl
32

a) arteron, p-TsOH; b) MsCl, Py; ¢) Nal, Zn, DMF, 80 °C; d) OsO4 ;e) Ac,O/Py; f) 70%
AcOH,PhCH,;NMe; Cl; g) 2% Na,COs3, MeOH; h) 70% AcOH,PhCH,NMe; CI°

Cxema 6 [41]

B 2007 r. Buepssle [44] onucan cuHTe3 mnpeacraButens 1,2,3-TpUruapoKCUCTEPOUIOB, PEl-
KOW M OTHOCHUTEJIBHO MAJIOM TPYIIIBI 3KAUCTEPOUOB — UHTETPUCTEPOHA AC JTOITOJIHUTEIBHON THJI-
POKCUIIBHOM rpynnoi B nonoxxenuu 1 (41 na Cxeme 7), BBIACICHHOTO paHee U3 pacteHust Rhapon-
ticum integrifolium [45]. Cunre3 sToro coemunenus npeacrarieH Ha Cxeme 7. Ucxomnpiii 20E
ObUI CENEeKTUBHO IpeBpalleH B cooTBeTcTBYyomui 20,22-anetonusa 42. CeneKTUBHOE ME3UIMPOBa-
Hue nano me3uiat 43 ¢ BerxooM 86%, KOTOPHIi alleTUIMPOBAIIA B COOTBETCTBYIOIINMA arieTaT 44 ¢
95%-ubIM BbIXOJOM. DnuMmuHupoBanue MsOH mnocnennero npuseno k onepunam 45 u 46 (mu-
HOpHBIN KoMmmoHeHT). CoenuHeHue 45 ne3aleTUIMpoBalInd ¢ 00pa3oBaHHeM aneToHuaa 47, KOTo-
PBIN TIOCTIe CHATHS alleTOHUIHOM 3amuThI 1ai ojeduH 48 ¢ Berxonom 81%. JuruapokcuimpoBanue
MOCJIETHET0 TETPAAIeTaTOM OCMUS IPUBENIO C BBIXOAOM 56% K 00pa3oBaHMIO L[EIE€BOTO MHTETPH-
crepona 41, Hapsay ¢ MuHOpHBIMU nTpotykTamu 49 (27%) u 50 (7%). buonoruueckas akTHBHOCTb
MHTETPUCTEPOHA B TECTE€ JMHBKU OKazanach B 9 pa3 Hmxke aktuBHoctu 20E, a 1,2-mudnu-Sa-
WHTETPUCTEPOH B 3TOM TeCcTe ObLIT HeaKTHBEH [44].

¥o

43 R|=Ms; R2=Hj
44 R,=Ms; Ry=Ac <P
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47 RR=CMe,

48 R=H 4—_| ¢

41 49 50

Pearents! u yenoBus: a) MsCl, Py, 0-4°C; b) Ac,0, Py; ¢) DBU, DMF, 150°C; d) 10% aq K,COs,
MeOH; ¢) 70% AcOH, PhCH,N "Me3CI'; f) OsOy, ligand, solvent.

Cxema 7

U3 pabot mo Mmoaudukanusim OOKOBBIX HETeH PUTOIKAUCTEPOHIOB YIIOMSHEM paboTy 1O TO-
Ty4EHUI0 HHOKOCTEPOH-26-kapOoHoBo#l kucnoThl 51 [46] (Cxema 8). bbutn CHHTE3UPOBAHBI TaKXKe
6-OKCUM 3KJHUCTEpPOHA, SKJIUCTEPOH TEMHUCYKIMHAT M METWIOBbI 3(QUp HHOKOCTEPOH-26-
KapOoHOBOM kucaoThl. [locneanuii o6nagan HauBbICIIEH aKTUBHOCTBIO B TECTE JIMHBKU [46].

OH
OH

)]

Pt

HNuoxocrepon
Cxema 8

Oxwucnenue 60koBoi 1enu 20-rHIPOKCUAIKAN30HA PEaKTUBOM JIKOHCA NMPHUBOJHUT K €€ pac-
HIETUICHHUIO ¢ 00pa3oBaHMeM cMecH 2:1 mocTcTepoHa U ero 3-KeTonpousBoHoro [47, 48].

I'unpoGopupoBanuem 24(25)-neruapornpou3BoaHoro 20-ruapoKCUIKI030HA C IIOMOIIBIO pea-
reata NaBH4-CuCl 6b11 cuaTE3MpOBaH HHOKOCTEPOH [49].

C uenbio BBIICHEHUS POJIM 3KAUCTEPOHOBOW OOKOBOM 1M B MPOSBICHUU OHOIOIMYECKOMN
AKTUBHOCTH OBbUIM MOJYYEHbI SKIUCTEPOHIbI, Y KOTOPBIX MOABMKHOCTH OOKOBOI IIENH OrpaHuyYeHa
13-3a HAJIM4YUS KOJIbLIeBOM cucTteMbl. Tak, aBTopbl [S0] CHHTE3MpOBaJIM IIUAACTEPOH S52.
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OH OMs

OH':

52 55
Pearents! u yciosust: a) MeSO,Cl, (Pri)zNEt, CH,Cl,; b) KF, MeCN, THF; ¢) Et;N.3HF, 60°C;
HCl-mnokcan

Cxema 9 [50] CuHTe3 mmagactepoHa

CuHTeTnyeckas CTpaTerus MoyiydeHHusl TakuxX aHajaoroB 20-TUAPOKCHIKIU30HA C MOIUDUIIN-
pOBaHHON OOKOBOM IIETIBbIO, CONEprKaliel TeTparuapodypaHoBOe KOJIBIO, 3aKI0YaIach B CEJCK-
TUBHOM 3amute 2,3-uuc-auoipHoM rpynnupoBku B 20E ¢ mocnegyromieit aktuBanuen 22-
TUJIPOKCWIIBHOM TPYMIbI A0 cTaauu 3amblkaHus Kosbla [50]. CuHTe3 muaacTepoHa MpeacTaBieH
Ha cxeme 9. B3aumoneicTBue W30IPONUIMAEHOBOIO MPOU3BOAHOIO 53 ¢ ME3WIXJIOPUAOM U JH-
M30MPONMWIITUIIAMAHOM TIpHBENO K cMmecu Mmesuinata 54 (50%) ¢ m30mpommivaeHITuAaCTePOHOM
(ne mokasaH Ha cxeme). O6paboTka me3miata KF B cyx. MeCN unu TBAF B THF nano snokcunSs
¢ Beixogamu 76 and 57%, coorBerctBeHHO. OOpaboTka 3toro snokcuaa EtsN.3HFat 60 °C ¢ mo-
CIIELYIOIIUM CHATHEM 2,3-TUO0JBHON 3aIUThI IPUBEJIO K IHUJACTEPOHY S2 ¢ BbIX010M 48%.

Opna u3 HelaBHUX paboT 1Mo MoaudUKAIMK OOKOBOH LieNu (PUTOIKIUCTEPOUIOB MOCBAIICHA
CHHTEe3y HOBBIX (ochaTHbx aHanoroB 20E1, obmanaronmx 6oibleil THIOITMKEMUYECKON aKTHB-
HOCTBIO W TIOBBIIICHHON pacTBOPUMOCTHIO B Boje [S1]. IlyTe cuHTe3a mpeacrasieHn Ha cxeme 10,
KIIIOYEBOH CTa/ueil KOTOPOTO SIBISAETCS CEICKTHBHAS 3aIIMTA T'MIPOKCHIIBHBIX IPYIII B MOJOXKEHHU-
sax 2, 3, 20, 22 u 25 ¢ nocnenyomumMm ee cHsatueM. 20,22-ruapokcuibibie Tpynnsl B 20E1 cenek-
TUBHO 3aIUIIaoT heHmidoparom 56, u 2,3-ruJpoKCHIIbHBIE TPYIIbI 00pa30BaBIIErocsi 6OPOHOBO-
ro 3¢gupa aanee ObUIM 3aNIUIICHBI Yepe3 u3onponuianeTonnr. O6padboTka MOCIeHEro TPUITUIICH-
JUIIXJIOPUIOM TpuBena K 25-cununoBoMy >¢upy 57. OkucnutensHoe pacuienieHue 00poHOBOTO
a¢upa nocnennero NaOH u H,O, u dochopunupoBanme morydeHHOTO AMOJIA XJIOPOKUCHIO (hoc-
¢dbopa ¥ TUPUIMHOM C MOCIETYIOLUUM KHCIOTHBIM THIPOJIM30M JUISl YIAIECHUS TPUITUICUIHIBHON U
M30IMPONAaHWIBHON 3aIUTHBIX TPYII NPHUBENO C BbIXOAOM 83% K 20-ruapokcui’kan3oHo-20,22-
docdopnoii kucnore 58. Ilpu ee 0OpaboTke OUKapOOHATOM HATPUS MOIYYEHA COOTBETCTBYIOIIAS
HaTpueBas coib 59. OO6mwuii Beixoa docdaTHoro ananora 20-ruIpoKCUIKAN30HA cocTaBUI 68%.
PactBopuMOCTh 3THX aHAJIOrOB B BOJAE, COOTBETCTBEHHO B 20 m 50 pa3 Bbllle pacTBOPUMOCTH
20E1.
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Bbuonornueckue GpyHKIUN (HUTOIKIUCTEPOUIOB Y MICKOITUTAIOIIUX U YeJIOBEKAa aKTUBHO HC-
CIIEYIOTCS C Hayaia uX OOHApY>KEHUS U MO CEroJHSAIIHUNA AeHb. OJTHAKO MHOTHE acleKThl UX aK-
TUBHOCTH, OCOOCHHO MEXaHU3M UX JACHWCTBUS Ha MOJICKYJISIPHOM YPOBHE €Il¢ HE BBISICHEHBI.

Haubonee nHTeHCHBHO M3yuanach aHa0oiudeckass aKTUBHOCTh (PUTOIKIUCTEPOHIOB, TIaB-
HbIM 00pa3om 20-ruapokcudkan3ona (v 3xaucrepona uinu 20E) u ero mpon3BoHBIX, Oyiarogaps
€ro OTHOCHUTENIBHOM JOCTYIHOCTH U3 OMpeeNIeHHoro poaa pacrenuit (1-2% ot cyxoii maccol). Ou-
TOBKAUCTEPOUIBI SIBISIOTCS TAK)KE PACTUTENIbHBIMHM aJalTOr€HAMHU, T.€. NperapaTaMi, KOTOpbIE
YCUJIMBAIOT aJaNTalrio YeloBeKa K (U3NYECKO Harpy3Kke U IPYrUM CTPECCOBBIM (aKkTopaM, CBS-
3aHHBIM C HampspKeHueM ¢usuonornuecknx Gynkmuit. Obmanas aHabonnveckuM aericTBueM, (u-
TOOKAUCTEPOUIBI CYIIECTBEHHO BOCCTAaHABJIMBAIOT M MOBBIMIAIOT PabOTOCIIOCOOHOCTh OpraHU3Ma
IIpU YMCTBEHHOM M (pu3mueckoM nepeyromieHnn. @apmakoiornueckue GyHKIUN GpuToamanTore-
HOB TMOJMU(YHKIIMOHATIBHBI U 3aKIIOYAIOTCS B YCUJICHUM (U3MOJIOTUYECKUX 3AIIUTHBIX (YHKIUI
OopraHu3Ma B HOpMeE U naTojoruu. PUToaanToreHbl MOTYT UCIIOIb30BATHCS B KAUECTBE JICUEOHBIX
U MPO(UIAKTUYECKUX CPE/ICTB MPEACTABUTEISIMU MHOTUX MPOQECCHiA, Ubsl TPYAOBAS IEATEIHHOCTh
CBsI3aHa C SKCTPEMAIbHBIMHA (PU3MUECKUMH Harpy3KaMH U OOJBIIUM TICHXOJOTHYECKUM HaIpsDKe-
HUEM, a TaK)Ke CIIOPTCMEHAMHU B MIEPHO]] HHTEHCUBHBIX TPEHUPOBOK [52].

«QxaucTen» - mpenapar, coaepkaniuii 20E U3 moA3eMHBIX OPraHOB paroHTUKyMa cadiopo-
BUJHOTO U O0Nafaronuii cienupruuecKuMH adanTOreHHBIMI TOHU3UPYIOIIMMH CBOMCTBaMH, ObLI
paspabotan B MucTHTYTe XUMUHU pactutenbHbiX BemecTB AH Y3CCP u odunmansHo 3apeructpu-
poBaH B 1988 r. B kauecTBe JI€KApCTBEHHOTO TOHU3UPYIOLETO CPEACTBA.

JlaHHBIE TIO (PU3UOJIOTHUECKONW aKTUBHOCTH (PUTOIKIMCTEPOUIOB Ha MIIEKOMTUTAIOIINX 0000-
1ieHbl B MOHOTpaduax u o63opax [3, 5, 8, 10, 53]. Beuo nmokazaHo, 4To y SKCIIEPUMEHTATbHBIX KU-
BOTHBIX HE OOHAPY>KEHO TOKCUYECKOTO NEHCTBUS (PUTOIKIUCTEPOUIOB J1aXKe MPH BBEIECHUU /103, B
100 pa3 npeBbImamMUX GU3MOIOTHUECKH 3HAUMMbIe KOHIIEHTpaIiK BemiecTna [54]. Onu He 0OHa-
PYKUBAIOT HU 3CTPOr€HHOM, HU aHJIPOTr€HHON aKTUBHOCTH Y IOJIOBO3pENbIX KphIc. [3, 55]. Ilpu no-
0aBJIEHUU B MHIIY OBApUIKTOMHUPOBAaHHBIX Kpbic 20E (0T 18 mo 116 Mr/*uBOTHOE/ICHb) B TEUEHUE
12 Henmenp HAOMIOAOCH OJArONPHATHOE NEHCTBHE HAa KOXKY - YBEIHMYUBAIACH €€ dIUACPMAaIbHAs U
JepMalibHast TOJIIMHA [56].

B nocnennue roapl MexaHu3M JEeHCTBUS (PUTOIKAUCTEPOUIOB Ha TEIUIOKPOBHBIX JKHBOTHBIX
CTaJ 00BEKTOM INPHUCTAIBHOTO BHUMaHUS HccienoBareneid. Ilpeamonaraercs, uyto ¢uznonoruye-
CKO€ JIEHCTBUE IKIAUCTEPOUIOB BO MHOIOM OOYCIIOBJIEHO MX aHA0OJIMYECKOW aKTHUBHOCTBIO, KOTO-
poe MHTEHCUBHO u3ydaeTcs ¢ koHua 60-x rr. [10, 55]. B Hacrosiee BpeMs BBISABIEHbI KOPEHHBIE
pa3nuuus B MEXaHU3Me aHaOOJIMYECKOro JeHUCTBUS (PUTOIKAUCTEPOUIOB U CUHTETHUECKUX CTEpO-
UIHBIX aHAOOJIMKOB [5]. DKAMCTEPOH MOBBIIAIOT (PU3NYECKYIO BBIHOCIMBOCTh 0€3 TpEHHHTa, Kak
OBLIIO TIPOJEMOHCTPUPOBAHO B IJIABATEILHOM TECTE Ha Kpbicax [56]. DToT sddext aHamorndeH
s dexkram aHAOOIUYECKUX CTEPOHIOB, HO 0€3 MOOOYHBIX NEHCTBUM, CBOMCTBEHHBIM aHAOOIMKAM
[54]. Tloka3ano, 4To aHAOOIHMYECKOE NEUCTBUE FKIUCTEPOUIOB HAMHOTO cllabee U HE COMPOBOXK/IA-
eTcs MeTa0OJIMYECKUMHU U TOPMOHAIBHBIMU HAPYIICHUSMH, IPUCYLIUMH JCHCTBUIO KIACCHUYECKUX
aHaOOJIMYECKUX CTEPOUIOB. YCTAHOBJIEHO, YTO aHA0OJMYECKasi aKTUBHOCTh PA3IMYHbIX SKAMUCTE-
pousioB HeoaMHakoBa. Ha kpeicax-camiax pas3aMdyHOIO BO3pacTa U TOPMOHAIBHOIO craryca (MH-
TaKTHBIX M KaCTPUPOBaHHBIX, osrydaBmux 20E, TypkecTepon u apyrue 3xaucrepounssl (Bcero 12),
BbIJICJIICHHBIC U3 pacTeHuil pooB Rhaponticum, Silene n Ajuga) ¢ TOMOIBIO PAAHOAKTUBHON MET-
KM HCCIIEZIOBATIN OCJIOKCHHTETHYECKHE MPOIECCHl B CKEJIETHBIX MBIIIIAX U BHYTPEHHUX OpraHax.
I'pynmoii cpaBHeHHs Oblja Ipymia KpbIC, MOJYYAIOIIUX B COMOCTABUMBIX /103X CHHTETHYECKUIH
aHabonuk «Hepo6o». bbeuto oOHapyKeHO, 4TO PUTOIKAUCTEPOUIBI 00J1aaI0T YMEPEHHON aHa0o-
nu4eckor akTUBHOCTHIO [7,57]. Ilpu atom 20E ycunuan 6€10KCUHTETUYECKUE TIPOIECCHI TOIBKO Y
HEMOJIOBO3PENbIX KUBOTHBIX (110 18% B mbimiax uao 20% - B me4eHu) U He BbI3bIBAI 3PdeKTa y
B3pOCIIBIX IOJIOBO3PEIIBIX JKUBOTHBIX. A CHHTETHUECKUI cTepouIHbI aHaboiauk «Hepobos» mo-
BBIIIIAJ PaJUOAKTHUBHOCTh Oe€lika NMPEUMYIIECTBEHHO B MBIIIIAX U Y HEMOJOBO3PENbIX KPbIC (10
30%), 1 y IOJIOBO3pENbIX KUBOTHBIX (10 15%). CpaBHUTENBHBIN aHATHM3 TTOKA3aJl, YTO aHAOOIHYe-
ckuit 3QPexT PUTOIKANCTEPOUIOB 3aMETHO cadee, YeM y CTEPOUTHBIX aHA0OJUKOB, IMOTHOCTHIO
OTCYTCTBYET y KUBOTHBIX C U3MEHEHHBIM I'OPMOHAJIbHBIM CTaTyCOM M HE MUMEET IOJIOBBIX pa3iu-
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yuii. B oTnuune ot pUTOIKIUCTEPOUIOB Y KpbIC-CaMOK 3TOT 3(h(heKT MpOosBIsIETCS B TAKOH JKe CTe-
MeHu, Kak u 'y camioB. Kpome Toro, 20E mposBisn cBoit anabommueckuit ekt 6e3 Gpuznueckoi
Harpy3Ky Ha CKEJIETHbIE MBIIIIIBI.

[IpoBeneHo uccnenoBaHUE 3aBUCUMOCTH aHAOOIMUYECKOTO JEeUCTBUSA 23-X SKIUCTEPOUIOB OT
CTPYKTYPBI MOJIEKYIBI [58]. AHAOOINYECKYI0 aKTUBHOCTh M3yJalld B JIBYX CEPHUSIX OIBITOB: B TEP-
BOI OlleHHMBalu NMpUOaBKY MAaccChl Teja y HEMOJIOBO3PENbIX KPhIC-CAMIIOB, BO BTOPOIl ONpeaemsiu
MHTCHCHBHOCTD BKIIIOUCHHS ' C-aMHHOKHUCIIOT JICHIMHA ¥ BaIMHA y mbimeid. Haiineno, uto 20E
YBEJIMUYMBAJ MPUPOCT MACCHI TeJIa y HEMOJIOBO3pebiX Kpbic Ha 83% (10 nHel mepopalibHO B 103€ 5
MI/KT €XKETHEBHO). Y TOJOBO3PEIBIX MBIIIEH uepe3 4 yaca 1mocie BHYTPHOPIOIIMHHOTO BBEACHUS
3TOrO HKIUCTEPOHIa B Pa30BOM J03€ 5 MI/KI paJuOaKTHUBHOCTh Oellka B TOMOreHaTaxX Me4YeHU Mo-
BbIcHJIach Ha 67%. 2-JI€30KCHIKIUCTEPOH B TE€X K€ YCIOBUSAX MPUBOAMWI K 3HAYUTEIBHO OoJiee
Huzkomy sddekry (36 u 38%, coorBercTBeHHO). [IpucyrcTBre ruapokcuyHKIMN B MOJOKEHUU
CS5 (monmunoauu B), paBHO Kak M HanW4KMe TOMOJHUTENBHON |B-TUAPOKCHIBHON TPYIIBI Y UHTE-
TpUCTEpOHA MPUBOAMUT K CYIIECTBEHHOMY CHUXEHHIO aHAOOJIMYecKOW akTMBHOCTH. Hamuume xe
1 1a-ruIpOKCHITBHOM TPYIIIBI B MOJIEKYJIE TYPKECTEPOHA PE3KO YBEIHMYMBACT €r0 aHAOOINYeCKOH
JEMCTBHE 10 YPOBHS, COMOCTAaBUMOTr0 ¢ HEpoOoioM. ABTOpaMu ObLI CAENaH BBIBOJ, YTO IMPH CO-
XpaHEHUU OOIIEH CTEPEOXUMHH CTEPOUHOTO CKEJeTa BEIIMYMHA aHa0oIHmIecKoro 3gdexra puro-
SKIUCTEPONIOB 3aBUCUT TOJIHKO OT KOJMYECTBA M PACIOJIOKEHHUS THAPOKCHIBHBIX TPYII B MOJe-
Kyne. OTUM (PUTOIKAMCTEPOUIBI OTIMYAKOTCS OT CTEPOUAHBIX aHAOOJIUKOB U, CIEA0BATENbHO, UC-
KIIIOYAIOT BO3MOXKHOCTH TpsiMoro B3aumozaeiictBusa 20E ¢ crepougnsiMu perentopamu. ITH AaH-
HBIE, IO MHEHUIO aBTOpa, [58] moaTBepkaatoT Oosiee paHHEE MPEIOIOKEHNUE O HECTIEUPUIECKOM
BIIUSTHUU HKIUCTEPOUIOB Ha MPOLiecChl OMOCHHTE3a B OpraHn3Me TerokpoBHbIX. [lomararot, 4to B
[EJIOM aHA0OIMYEeCKUN YPPEKT IKIUCTEPOUIOB IMEET KOMOMHUPOBAHHBIA XapaKTep W CKIIaIbIBa-
€TCsl U3 JOTEHOMHOT'O M TEeHOMHOTO BIMSIHUSI Ha OEJTOKCMHTETUYECKHE MPOIIecChl B KieTkax [3, 55].
ABtopamu paboThl [54,59] moka3aHO CHMKEHHE COJCpKAHUS MOYEBHUHBI U OCTATOYHOTO a30Ta B
CBIBOPOTKE KPBIC, T.€. BIUSHUE (PUTOIKANCTEPOUIOB HA a30TUCTHI OOMEH, KOTOPBIA TECHO CBSI3aH
¢ OenkoBbIM 00OMeHOM. OKa3alioch, YTO MX TMII0A30TEMUYECKOE JEHCTBUE 3aBUCUT B OCHOBHOM OT
KOJIMYECTBA U PACHOJIOKEHUS THIPOKCHIBHBIX Tpynn B Mosekyne. [Ipu atom tpanchopmanus usy-
YEHHBIX (PUTOIKIUCTEPOUJOB B allMIbHBIC WM U30IPONUINIECHOBBIE IMPOU3BOJIHBIE COIIPOBOXK/a-
eTcs CHIDKEHHEM BbIPR)KEHHOCTH 3TOT0 OMOJIOIMYECKOTO ICHCTBHSL.

20-I'mapokcusknuzon (20E) oGmamaer BbIpaK€HHOW aHTHOCTEONOPO3HOM aKTUBHOCTBHIO Ha
9KCIIEPUMEHTAIbHBIX KUBOTHBIX, HE CBSI3BIBAsICh IIPU 3TOM € perentopom sctporeHos [60]. Iloka-
3aHO, YTO dKCTPAKTHI U3 Ajuga turkestanica, cogepxaiine 3KIUCTEPOUIbl, 00J1aJal0T aHTHANAa0EeTH-
yeckoil aktuBHOCTHIO [10], a 20,22-(ocdarHble aHANOrU SKIUCTEPOHA IPOSIBUIIN i1 VifFO BBICOKYIO
TUIOMIMKEMHUYECKYIO (CHUKAIOIIYI0 YPOBEHb TJIIOKO3bl) aKTUBHOCTB, B 40 pa3 mpeBbIIIAIONIYIO Ta-
KOBYIO y 3KAuCTepoHa [S1]. YV 3KauCTEepOor10B TakKe BBIABICHA TUIIOX0JecTepoiaemudeckas [61] u
aHTHapuTMU4ecKast [62] akTUBHOCTH. DKAUCTEPOUIbI CIOCOOCTBYIOT 3a:KUBJICHUIO TOBEPXHOCTHBIX
paH [6], o0mamaroT remaro- U HePOIMPOTEKTOPHBIME cBoiicTBaMu [10]. DKIUCTEPOH yMEHbIIAET-
MHOTHE€ CUMIITOMbI METE0O0JINYECKOT0 CUHAPOMA Y OBUPUIKTOMUPOBAHHBIX KPBIC: YMEHBIIAET JKU-
POBYIO M YBEJIMYMBAET MBIIICUHYIO HAarpy3Ky, MOBBIIIACT COACPKAHUE JTUMONPOTEUHOB BBICOKOM
IJIOTHOCTH Y CHMKAET COJIEPKAHKE JIMITIOTIPOTEMHOB HU3KOM IJIOTHOCTH [62].

OUTOIKIUCTEPOUIBI TPOSBISAIOT AaHTUMHUKPOOHYIO aKTHUBHOCTh. bblma WcciemoBaHa aHTHU-
MUKpOOHass akTUBHOCTh, 20E M ero ammibHBIX TPOM3BOAHBIX: 2-areTaTta, 2,3,22-Tpuanerara u
2,3,22,25-TeTpaanerara Ha KyJIbTypax MHKPOOPTaHHU3MOB PA3IUYHBIX (DU3MOJIOTMYECKUX TPYIII.
Oka3zanoch, uto 20E mosHOCTRIO MOMaBIs poct Micrococcus luteus, GUTONATOTEHHBIX OaKTEpHid
Erwinia alternata n aut4ateix rpuloB Alternaria alternata W TPOSIBIIAN HE3HAUYUTEIBHYIO aKTUB-
HOCTb 110 OTHOIICHHUIO K PSIY APYTUX MUKPOOPTaHU3MOB, UCIHOJIb30BAHHBIX B ATHX IKCIIEPUMEHTAX
[3]. [loka3zano, yTo Hanuuue 2-anerata B Mosekyiae 20E npuBoauT K pe3KOMY BO3pacCTaHUIO aHTHU-
MUKpPOOHOI aKTUBHOCTH; 3Ta TEHJEHLUS COXpaHseTcs W JUIs Tpualerata U Terpaanerara. Henas-
HUE MCCIIEOBAHUS TOKA3aJIH, YTO ITAHOJBHBIE M XJIOPOPOPMEHHBIE HKCTPAKTHI PACTEHHM, COaep-
wamux 20E, 2-ne3okcudkauctepoH, 20,26-TMruapoOKCUIKIU30H U MOIUNOANH B, nposBuiu antu-
MUKPOOHYIO aKTUBHOCTH MPOTHB BOCHBMH I'PAMMOTPHIIATEIHHBIX M YETHIPEX IPAMMITIOIOKH TEIbHBIX
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BUJ0B Oakrepmii [63]. B pabote [64] m3ydueHO aHTUMUKpOOHOE JeiicTBHe KOpHeU Achyranthes
Jjaponica, conexameit 20E, u cunepruunbiit 3pPexT cMecn aMIUIMUTMHA WK TeHTaMuIHa ¢ 20E
MPOTHB METHLWUIHH-YCTOHUUBOM Staphylococcus aureus.

BonbmuHCTBO AEWCTBUI SKAUCTEPOUIOB Y HACEKOMBIX OMOCPENYeTCS BHYTPHUKICTOYHBIMU
SKIAMCTEPOUIHBIMU PELENTOPaMH, a TaKXkKe MeMOpaH-CBSI3aHHBIMH penenTopamu. Ho sxaucrepon-
IIbl HE SIBJISIOTCS DHAOT€HHBIMU KOMIIOHEHTaMH KJIETOK MJICKOMUTAIOIINX, U OHHU, TIO-BUIUMOMY, HE
B3alMOJICHCTBYIOT C SAEPHBIMU peLENTOPHBIMU cucTeMami [5, 10], u ux neiicTBue B 3TOM ciydyae
ornocpenyercsi HereHoOMHbIMU Mexanu3mamu [10, 5, 50, 65]. JlaHHbIE O B3aMMOCBS3U CTPYKTYpPbI U
AKTUBHOCTH AKJUCTEPOUJIOB Y MIIEKONUTAIOIINX OYEHb OIPAHUYEHBI KaK 110 YUCITY MCCIEI0BaHUH,
TaK ¥ MO KOJIMYECTBY MCIIOJIb30BAHHBIX B KaXKIOM ciydae aHanoros [10]. lanable Tpex omyOiuko-
BaHHBIX MCCIIEJOBAHUI MO aHAOOIMYECKOHW AKTHUBHOCTH OKIMCTEPOUIOB Yy KPBIC WM MBbIIIEH
0006mieHsl B padore [5]. B uccnenoBanuu [66] mpoaemonctpupoBana 1) addexruBrocts 10 un-
CTBIX SKIUCTEPOUIOB U HAIOJIOBUHY OUYHMILIEHHBIX cMecel skmucrepounioB u3 Silene viridiflora B
7103aX 5 MI/KT IepopajibHO B T€CTE BHIHOCIMBOCTHU MBIIIEH: Bce OHM muiaBaiu fgojsbiie (109-143%),
9YeM KOHTPOJIbHBIE; 2) KOHBIOTAThl SKAUCTEPOHIOB (TIIMKO3U/bI) ObUTH Hamboee Y3 PeKTHBHBI U 3)
cMech IKIUCTeponioB («CHUBEpUHOM; TOUYHBIA COCTaB HEU3BECTEH) 00Nafana HauOoIbIIeH aKTHB-
HOCThIO (149%).

CpaBHeHHE MaHHBIX I CBOOOJIHBIX 3KAMCTEPOMIOB ToOKa3biBaeT, urto 2f3-, 20- u 1la-
THJIPOKCHIIMPOBAHNE TIOBBIIACT aKTHBHOCTH, B TO BpeMs Kak SP3- u 1B-ruapokcuinpoBaHue MTOHH-
’KaeT akTuBHOCTH [10, 58].

MeTtabonu3m (HUTOIKAUCTEPOUTIOB B OpraHU3ME M3Y4YeH HEIOCTATOYHO W JaHHbIE MPOTHUBO-
peunBbl. Tak, omucansl MerabonuTel 20E, He mMeromue 6-KeTOrpyrnibl M BOCCTAHOBJICHHOW 7-
IBOMHOM cBsI3bI0 (Y KphIC) [67]. B Apyroii pabote BoineneHsl 2- u 20-1eruIpOKCUTUPOBAHHBIE Me-
TabomuThl (denoBek). C Apyroil CTOPOHBI, META0OIUTHI SKIU30HA Y MbIIIeH - 14-me30KcH- U BOC-
CTaHOBJICHHBIE B KOJbIle B mponsBoaubie [48]. ABTOPHI BBIACTUIN TPU TTIABHBIX META00IUTA SKIH-
cTepoHa y Mblmeld - 14-nezokcu-20-E, mnocrctepoH, 14-1€30KCUIOCTCTEPOH M HOBBIK -
2B,3B,60,22R,25-nentaruapokcu-5p-xonect-8(14)-en (Cxema 11).

OH
OH: 0
OH
HO : HO :
? 4— —_ > OH
HO HO
H o 20-HYDROXYECDYSONE HO POSTSTERONE
REDUCED
METABOLITES
o]
OH
HO
14-DEOXY-20- HO 14-DEOXY-
H o HYDROXYECDYSONE Ho POSTSTERONE

Cxema 11 [48]. MetaGonuueckue myt 20-THAPOKCUIKIN30HA Y MBIIIEH.
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OUTOHOJI

buonocuueckana akmueénan 0006a6Ka 60CCMAHOEUMENLHOZO,
00ueyKpeniaiouiezo U A0anmo2eHHoz0 0eilcmeus
(Ilepeuwlii npodykm 014 cnopma Ha 0CHOBe OPACCUHOCMEPOUOOs)

Cocmas
00n0d Kancyst: nubpaccunoaud 25 Mxe, 210K03a (deKemposa), Heeramu.

dapmaronozudecKie ceoiicmesa

- nosstienue oduied pusudeckol padomocnocofHocml, cKOPOCMAO-CII0EbLX
KA4ecme u 661H0CTUEOCHLI;

- anadonndecKoe deficmsue npu omeymemsun andpozennozo IPdexma;

- HOGBIERIE CURMEFA DE/IKA 1 CHUNCERNE PACNA0A FEIKA 6 KIEmKax,
cpastilmoe ¢ dedemsiem IGF-1 u uncyauna;

- 60CCMAROGUMETBAOE U A0ANMOZEHROE Deficmeie;

- 66ICORAA AHMUOKCHOAHMAAA ARMUSHOCIG;

- AHMUGUPYCHOE OSHCMEUE, NOGIIHEHIE YCIOUYHEOCIL OPZAHUIMA -
cHOpMCcMena Ha «RUKe Popmsiy;

- 6/TUARNE HA THAHOHBIH O0MEH C 6BIPANCEHABIM XOIECEPUR CHUNCAIOU{IM
dedcmsuet.

Ioxazanua K HpUMEHESH IO
prreﬁﬂemc;ﬂ & Kd4ecmese 60CCMAR0sUMENBHOZ0, oéu;e}mmﬂmou;ezo U A0aMo2eHHoz0 cpedcmsa MPU 3AHAMILAX CRODIMOM

Crnocod npumMenenua i 003ut
PexoMenOVemca NPUMeRame 00 3 Kanc) 6 Oettb 6 YCI0SUAX UHINMEHCUSHBIX MPEHUPOSOYHBIX 1 COPESHOSAMETLHBIX HAZPYVIOK
xypeavu 0o 30 oneil c nociedyougi nepepelsom He mexee 30 dnerl.

Pexomendayuna no npumenenuo « @PHTOHOIA»

Hapady c ofwed unicmpyxyied no npiMenen o «@umonoiayn 1a 0cHOsanil dAHHbLX HCHLIMAHRNH MONCHO danb
CIEOVIOULIE PEKOMEROAUNN:

- « DUMOHOT) MOHCEM IPHEKMUSHO NPUMEHAMBCA 6 PASHBLX SUOAX CHOPMA (UUKTULECKIX, UZPOSBLX,
eOUHOBOPCMEAx) ¢ 4ebio YAYHMEeRIA a0anMayiil K Aazpy3Ke, RO6bIHeRIA PaiomocnocobROCII it CHOPIMUEHO0Z0
pesyismama

- («DUMOHOTH MOKHCEN NPUMERRMBCA HA 6CEX IMANAX MPERUPOEOLHOZ0 NPOHECCT, 6KTHOHARA
npedcopesHosamelsislil i COPesHosamesHslil nepuodst. B 3asucumMocmil om camoqyscmestia Kypcosoi npiem
«Dumonona) moxcem Gotms 3aKonded 3a 2-3 OHA 00 OCHOGHO20 cmapma. B uzpoestx sudax cnopma 6 01U uzp
HpUMEHAMS «PUMOHOT) PEKOMEROYEMCA HOCTE HIEX C HETb10 NOSLIHERIA CROPOCHT 60CCMAHO6UMETbHBIX
HPOUECCO6 6 OPeaHIME.

- Cymounan doza « Dumonona» nPUMEHAESMCA PA3060 Wi 6 HECKOTILKO NPUEMOE 6 11000e, HO HCelamensio 6 00HO
i 10 HCE 6PEMA CYMOK 6HE 3AGUCILMOCHIN O APHEMA NI WIH OPYZHX CHEYUATUIUPOSARABLX NPOOYKMOE. 3
rancyiast BAJ «@umonony codepxcam 75 Mxz IMulpaccunonuda 4 paccdumanst 0718 NPUMEHeHIA
chopmemenanu 6ecom 60-80 ke, ¥ cnopmemenos ¢ 6o1suiefl MAccod mela nossienite CYmoLnoi 00361 603MOHNCHO
HOCTE KOHCYABMANHI CO CHOPIMUGHBIM 6PAYOM.

- Llenecoodpasisim AGAEMCA NPUMERERNE (DUMOHONA) 6 KA1ECMEE 00EYKPENTAIOW €20 CPEOCMEA HA (HUKE
CHOPMUGHOH POPMBLY C HETbI0 NOSHIMERIA HECHEYUPUIECKO PE3UCENMAOCINI OPZARUZMA U APOPUTARMIUKI
3abonesaemMocniL.

- B xo0e ucnsimanuti 1a 006p06016 4aAX OMMELEHO MAKNCE 6THARKE « Pumononay Ha TunuOHbLHE 06MER COo
CHUNCEHUEM H HOPMATHIAUNEN YPOSHA 001{ez0 XONECMEPURA il MPUZTHHEPUO0E.

Popma ssinycra
100 kancya no 400 mz

IIpouseodumens:
IIpoussodumens deiicmeyoniezo 6ewjecmea - Hocmumym ouoopzanudeckoi xumun H4H Benapycu.
ITpouseodumenem BAJ «Pumononn aearemeca CO00 «Muronur Texnoaooncuc» (Mikonik Tecknaiagz’eerd.).
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OUTOIKAUCTEPOUABI U AJAIITOI'EHBI.
HOBASA SKAUCTEPOUJCOAEPKAIIASA CYBCTAHIUA CEPIIMCTEH

B.B. Bonooun, C.0O. Bonoouna
e-mai:volodin@presidium.komisc.ru
HNucturyt 6uonorun Komu HI[ YpO PAH, 1. CeikteiBKap, Poccus

B craree 0000mIeHBI CBeJeHUs 00 aJanTOTeHHBIX Iperaparax Ui COBPEMEHHOW BOCCTaHOBHTENIBHOM
MemunuHbl. OnucaHbl pPacTUTENbHbIE MCTOYHMKHM (DUTOIKAMCTEPOMIOB — HOBBIX PACTUTEIBHBIX aJAlTOI€HOB.
[IpesncTaBieHbl dKCIEPUMEHTANBHBIE JaHHbIE (AapMaKOJOIMYECKHX HMCCIIEAOBAaHUI HOBOW SKIAMCTEPOMICOAEPIKALIEH
cyocranuuu Cepnucren ais nomydenusi BAJl «Cepriucren» u Tpex KancynupoBaHHbIX Gopm BAJl Ha ero ocHose:
«Kapaucren» - NPOTHBOMIIEMHYECKOro, «J{nacrten» - NMpOTMBOIMAOETHUECKOTO M «AJIACTEH» - AJANTOTEHHOTIO MU
HMMYHOCTHUMYJIHUPYIOIIETO eHCTBHUS.

1.1 CnoxkuBmmecsi TEHACHIHWH W COBPEMEHHbIl YPOBEHb pelIeHHs MNpodiaemMbl B
0Te4eCTBEHHOI HayKe M 3a py0eixoM

B Hacrosee BpeMsi BaKHBIM HAIlpaBICHUEM COBPEMEHHON BOCCTAHOBUTEJIBHON MEAMIIMHBI
SBJIAETCS pa3pabOTKa HOBBIX (PAPMAKOIOIMUECKUX CPENCTB, OMOJOIMYECKH aKTUBHBIX J100aBOK K
IUIIE W CHEHMAIU3UPOBAHHBIX IPOAYKTOB IIMTAHMS, COACPXKAILUX MHUHOPHBIE KOMIIOHEHTBI
JIEKapCTBEHHBIX M TMILEBbIX PACTEHMM, Uil KOPPEKLUUHU AJalTHUBHBIX peakUuid opraHu3Ma B
YCIOBUSAX CTpecca, NpU JeHCTBUM HEOIArompUsATHBIX TEXHOTEHHBIX M HPUPOAHBIX (aKTOPOB,
BBICOKOW (D)M3MYECKOH ¥ O3MOIMOHANBHOW Harpy3ku [1]. TpaguruoHHas MeEAWIIMHA MHOTHX
HapoJOB MHpa TaKKe CBUAETEIBCTBYET 00 HCHOJIB30BAHUU  CPEACTB  PACTUTEIBLHOTO
MIPOUCXOXKACHUS /ISl 3aIUTHl YEJIOBEKa OT HEOJIArOMpPHUSATHBIX MPUPOIHBIX (AKTOPOB, YTO OBLIO
BaYKHO NIl BBDKMBAHMsI ATHOCOB [2]. HecMOTpst Ha aHTIMICKOE 3ByYaHue, TEPMUH «aJallTOreH» He
CIIMIIKOM 3HAKOM YYEeHbIM W MeaukaMm 3a npeneinamu Poccum u CHI. Ortor TepmMuH Obln
npemiokes coserckuMm ydeHbIM H.B. JlaszapeBbim u B panbneiimem passur M.M. bpexmanom
MPUMEHHUTEIBLHO K HEKOTOphIM pacteHussM Poccuiickoro [lanbnero Bocroka u CuOupu u
CoJiepKalIMMCs B HUX BELIECTBaM, KOTOPbIE YBEIMUYMBAIOT (PU3UYECKYI0 pabOTOCHOCOOHOCTh U
YCTOMYMBOCTh OpraHM3Ma M0 OTHOIICHHWIO K HeOJaronpusaTHbIM (axTopam cpeabl. B HayuHOU
MeIMLMHE Haumboiee M3BECTHbl pACTEHUSA-aJalTOreHbl TIPYIIbl KEHbIICHS (KEHbLICHb—
Panaxginseng C.A. Mey., apanus Beicokas — Araliaelata (Miq.) Seem., 371€yTEPOKOKK KOTIOUUN —
Eleutherococcus senticosus (Rupr. etMaxim.) Maxim., 3amanuxa Bbicokass — Oplopanaxe latus
Nakai, numoHHUK KuTaickuii — Shisan drachenensis (Turcz.) Baill., a Takxe poauona po3oBas —
Rhodiola rosea L. u neB3es cadnopoBuiHas (pamoHTUKyM cadiIopoBUAHbIN) — Leuseacar
thamoides (Willd.) DC. (Rhaponticum carthamoides (Willd.) 1ljin). bmaromapss coBpeMeHHBIM
HCCIICIOBAaHUSIM YCTAHOBJIEHO, YTO MEXAHU3M JCHCTBUS aJJallTOI€HOB CBSA3aH C UX CIOCOOHOCTBIO
peryiupoBarh peakiuio crpeccoBoro orsera [3, 4]. CTaHOBUTCS OYEBHAHBIM, YTO IO CBOEH
IPUPOJIE U MEXAHU3MY JICHCTBUS aanTOreHbl HEelb3s CTPOTO OTHECTH HHU K (papMaKOJIOTHUECKUM
cpencTBam, HU K 00bI4HOM muiie. TakuM o0pa3oM, OHM OKa3bIBAIOTCS BEChMa MHOTOOOEIIAIOITUMU
areHTaMu HE TOJIbKO JJISl CO3JaHMs HOBBIX JIEKAPCTBEHHBIX IIPENapaToB aJalTON€HHOI0, CTpeCcC- U
repoIPOTEKTOPHOIO JEHCTBUSA, HO U AJIS MOJy4eHHUs OMOJIOTMYECKH aKTMBHBIX I0OABOK K MHILE U
(YHKIMOHATIBHBIX TMPOAYKTOB MHTAHUS M 370POBBIX JIOJEH, pabOTaomUMX B Pa3IHYHBIX
JKCTPEMAIIBHBIX YCIOBHAX, JJIA CIOPTCMEHOB, a TAKXKE JUIS ITOKHUIIBIX JIFOACH.

BemecTBa-afanTorensl  pa3fenslOT  HAa  TpU  TpYyNObl  (DEHOJBHBIE  COEAMHEHUS,
TETPAIMKINYECKHE TPUTEPIICHOUIBI (TPUTEPIICHOBBIC TITMKO3K IbI) M okcuaunuHel [3]. [lepBrie nBe
IPYIIBl COCAUHEHUN CTPYKTYPHO MOAOOHBI SHAOT€HHBIM CTPECCOBBIM MEIUATOpaM CHMIIATO-
aIpeHaJIOBOM M TUIOTAJIaMO-TUIIO(PU3aPHO-HAAIIOUYEUHUKOBOW cucTeM. DEHOJIbHBIE COEIUHEHNS,
Takue Kak (peHUIMPONAaHOU b, (PEHUIITAHOBBIC POU3BOIHBIC U JIMTHAHBI, CTPYKTYPHO MOJOOHBI
KaTexoJlaMUHaM, KOTOpBIE SIBJISAIOTCS BaKHBIMM MEIUATOPaMHU CHMIIATO-aIpPEHAIOBONW CUCTEMBI U
aKTUBHUPYIOT CUCTEMY CTpecca Ha pPAaHHUX CTaausX CTPECCOBOIO OTBETAa. TpuUTEepHEeHOBbIE
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TJIMKO3H]IBI, HATIpUMEp, KyKypOuTanuH R (murmrokosun w3 kopHel nepectynHs Oenoro (Bryonia
alba 1..) n BbIIENEHHBIN W3 KOPHEBUIN >KeHbIeHs (Panaxginseng) rua3eHo3us Rb cTpykTypHO
0T00OHBI KOPTH30JTy — TOPMOHY CTpecca, 3aIIUIIAIONEMY OPTaHU3M OT MEPEHANPSHKEHHSI B OTBET
Ha JIEHCTBUE CTPECCOBBIX (PAKTOPOB MM areHToB. OKCUIUIHUHBI, OyIy4d OKUCICHHBIMU KUPHBIMU
KHCJIOTaMH, TIPOSABIIAIOT JIEWCTBUE, CBOWCTBEHHOE IpocrarnaHauHaMm. Hanpumep, Takum
neiicTBreM 0051aaloT HEHACHIIICHHbBIE MOJIUTUAPOKCUINPOBAHHBIE BBICIINE YKHPHBIE KHCIIOTHI
nepecTynHs Oemoro. brnaromaps ycmexam B HM3YY4EHHM XHMHYECKOTO COCTaBa pPACTCHHMA-
aJanTOr€HOB 3KCTPAKThl KOPHEBUII POJMUOJIBI PO30BOM, COAEpIKALIEH CaTUAPO3UA U TIIMKO3UIbI
KOPUYHOTO CIHUPTAa, KOPHEBUIL 3JIEYyTEPOKOKKA KOJIIOUEro M IIJI0JI0OB JIMMOHHMKA KHUTACKOro,
COJIEp>KaIINX MTPOU3BOIHBIC JINTHAHOB (COOTBETCTBEHHO AJICYTEPO3UIbl U CXU3AHIPHHBI), OTHECEHBI
K IIEPBOM TIpyIIE aJanToreHoB. B TO e BpeMs DKCTPAKTHI JKEHBIICHS M BUTAHUU CHOTBOPHOU
(Withania somnifera (L.) Dunal) sBIsItOTCS TpeACTaBUTEISIMH BTOPOM rpymmbl. M3 cka3aHHOTO
CTaHOBHTCS NOHATHOW OIpesiesieHHas! crieruduka (papMaKoJIOrHIecKOro JeHCcTBUS MpenapaToB Ha
OCHOBE PA3JIMYHBIX PACTEHMI-aalITOT€HOB, TMOCKOJIbKY COJEpKallliecs B HUX BEIECTBA M3-3a
CTPYKTYpHOM OJM30CTH K OSHJOTEHHBIM MeIuWaTopaM TOM WJIM MHOM HpPHUPOJABI OKa3bIBalOT
BO3/ICHICTBUE HA Pa3JIMUHbIE 3BEHbS PEAKIIUU CTPECCOBOI'O OTBETA.

CriocoOHOCTh aJanTOreHOB PETyIUpOBAaTh YpOBEHb KaTE€XOJIAMMHOB M KOPTU30JIa U, YTO,
nokajayd, eme Oonee BaKHO, ONTHUMHU3HPOBATH COOTHOIICHHWE WHCYJIMH/KOHTPUHCYISPHBIC
TOPMOHBI, TO3BOJISIET MCIONb30BaTh aJalTOTE€Hbl ISl KOPPEKLUMH KaK YIJIEBOAHOIO, TaKk u
JUNHUAHOTO 0OMEHa, a TAaK)Ke B KaUeCTBE HECTIEIIM(PUUECKUX CTPECC- U TePONPOTEKTOPHBIX CPEACTB.
B ocHOBe 3TOro HampaBieHHs JIEKHT TEOpUs HHTErpanbHOM MeaunuHel B.M. Jlunemana,
CBA3BIBAIOIAS TOMEOCTATUYECKUE HAPYLIEHUS IIPU €CTECTBEHHOM CTApEHHWU C BO3PACTHBIM
W3MEHEHHEeM (YHKIUH aJanTalMoOHHBIX CHCTEM (M3MEHEHHWE I0pora YyBCTBUTEILHOCTH
TUMoTataMyca, TUIIEPKOPTULIM3M U T.II.) U MeTabonnyeckol ummyHoaenpeccueit [5]. I[Tockonbky
OCHOBHBIMM IIOKa3aTENsIMH, XapaKTEepHU3YyIOIIMMHU pa3BUTUE OO0JNEe3HEM cTapeHus, a Takke
CTPECCOpHBIEC PEAKIIUH, SBISIOTCS U3MEHEHUS YTIIEBOJHOTO U JIMIHUIHOTO OOMEHA, TO HE CIIy4aiiHo,
YTO TPU U3YUYEHUU AHTUCTPECCOBBIX CBOMCTB aJalTOr€HOB Cpa3y ke Oblia OOHapyKeHa M HX
IpOTHBOJMA0ETUYECKAass W TUIOJUIMIEMHYECKass aKTUBHOCTb. Hampumep, caxapocHMIKaroliee
JIeiCTBHE >KEHBIIEHS J1TaBHO HM3BECTHO B HApoJHON MenuuuHe Boctoka, a 3ateM OHO ObuUIO
9KCIIEPUMEHTAIbHO JOKA3aHO MPYU INIMKEMHUAX Pa3IMnYHON ATHOJIO0THH [6]. bbulo Takxke mokasaHo Ha
MOJIETIM aJUIOKCAaHOBOTO Jualdera, YTO MCIOJIb30BAaHUE OSKCTPAKTa 3JICYTEPOKOKKA MPUBOAUT K
3HAYUTEIIBHOMY CHM)KEHUIO YpPOBHS IVIFOKO3bl B KPOBM U MOYE U YBEIUYEHHUIO BBDKMBAEMOCTH
KHUBOTHBIX. OCOOEHHO 3P PEKTUBHBIM OKa3a10Ch NPO(YUIAKTUIECKOE BBEIEHNE JAHHOIO SKCTPaKTa
[7-10]. [TonmoxxuTenbHbIE pe3yabTaThl ObUIN MOIXYYEHbI U MPU UCIOIb30BAHUU 3KCTPAKTOB JIEB3EH
cahIOpOBUIHON M POAHMOIBI PO30OBOMIPH JICYCHUH OOJBHBIX CaXapHBIM JAHA0ETOM B YCIIOBHSIX
xkiuHukH [11]. HopManusanus ypoBHS INIIOKO3bI U JIMIIUAOB B KpoBH [12] Obl1a OTMEUEHa U MPHU
CPaBHUTEIHHOM M3yYEHHH aHTUCTPECCOPHOIO AEHCTBUS IKCTPAKTOB PaCTEHUII-aJalTOTEHOB, B TOM
qucae AIICYTePOKOKKa, OajaHa TUXOOKeaHCKoro (Bergenia pacifica), poauonsl po30BOH U
nuieMHUKa Oaiikansckoro (Scutellaria baicalensis), Ha Monenn UMMOOUIIU3AIMOHHOTO CTpecca, a
TaKXke Ha 0eCOPOAHBIX OEJIBIX MBIIIAX C OMYXOJIbI0 DpiHxa.

1.2 ®uTo3KauCTEpONabl — HOBbIE PACTHTEIbLHbIE aganTorenbl.B koHie 70-x rogoB XX B.
B CoBerckoM Coro3e ObLIO YCTAaHOBJICHO, YTO B CHOMPCKOM aJJallTOT€HHOM PACTEHHH PArlOHTHKYMeE
cabnopoBugHoM (Rhaponticum carthamoides) conepxutcsa 20-runpoxcudkan3on (20E), koTopsrii
II0 CBOEH CTPYKTYpE OKa3ajiCsi MJACHTUYHBIM MCTHUHHOMY TOPMOHY JIMHBKH HAacEKOMBIX U
pakooOpa3Hbix. K HacTosAIEMy BpeMeHHU MOJy4eHO I0CTaTOYHOE KOJIMYECTBO IKCIIEPUMEHTAIbHBIX
naHHbIX, oTBeyaeT au 20E BceM KpuTepusM afanTOreHOB, U K aJalToreHaM Kakoil IpyIIbl €ro
MOXHO oOTHecTH? OcoOeHHOCTh (PapMaKOJIOTHUECKOTr0 H3Yy4YeHHUs] (PUTOIKAMCTEPOUIOB ObLIa
CBsI3aHa C CaMOM MCTOPUEH MX OTKPBITHS, B YACTHOCTH, C MX CTPYKTYpHOU OJIM30CTHIO FTOPMOHAM
TUHBKUM HacekoMmblx [13]. BmepBwie ¢uTodKIMCTEpOUIBI OBUTM OOHAPYKEHBI  SIMIOHCKUM
uccnenonarenem K. Hakanucu B pactenun Podocarpus nakai Bo BpeMsi €ro 3THO-OOTaHHUYECKON
skcneauuuu Ha TaiiBaHb B 1966 1. MecTHBIE JKUTENM HMCHOJIb30BAJIA JMCThSI 3TOrO J€peBa B
KaueCcTBE IIPOTUBOOITYX0JIEBOIO CPEJICTBA, Ha3biBas ero «llai-ro-unHy». XOTS SKCTPAKT JIUCTHEB Al
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OTPHILIATENILHBIA OTBET B T€CTe HA LUTOTOKCHMYHOCTh, K. HakaHucH BBIIENNIT M3 ATOTO DKCTPAKTa
HOBOE COEJMHEHME, Ha3BaHHOE MOHACTEpPOHOM A, oliajarolee aKTUBHOCTHIO TOPMOHA JIMHBKU
HACEKOMBIX U OTJIMYAIOLIEeCs OT SKIU30HA TOJIBKO MOJIOKEHUEM OJHON THIPOKCHIBLHON TPYIIbI B
OokoBoii 1ienu. M3 npyroro aBctpanuiickoro Buna Podocarpus elatus 6v1n Boifenen 20E, koTopsrii
OKas3aJICsl TIOJTHOCTBIO WACHTUYEH TOPMOHY JIMHBKH, YyTh IO3XKE BBIICJICHHOMY M3 PaKOOOpa3HBIX.
Bcekope 20E 6bu1 BBIICTICH W W3 KOpHEBHIN NanopotHuka Polipodium vulgare B UexocnoBakuu. B
KoHIe 60-x — Hauvanme 70-X TOHOB OBLI NPOBEACH NCTATbHBIA CKPHUHHUHT (uiopbl SMOHMH Ha
coziepkanue skaucTepouioB. CorinacHo JaHHBIM, MOJTYYEHHBIM B cienymolee necsatuierne XX B.,
CUMTANIOCh, YTO HIUCTEPOUIBl MPUCYLIH TOJBKO MANOPOTHHKAM M TOJOCEMEHHBIM DPACTCHHSM.
Hanpumep, u3 64 uccieioBaHHBIX BUAOB ManOpPOTHUKOB, Mpou3pactraromux B HoBoi 3enanauu,
IKIUCTEPOUABl ObUTM OOHApyXeHbl B 24 Bumax. B HacTtosimee Bpemsl yXKe IOKa3aHO, 4YTO
SKIUCTEPOUABl TakKe MIMPOKO pPACIpPOCTPaHEHbl U CpPedu MOKPHITOCEMEHHBIX PACTEHUH.
Haubonpiiee 4uciio sKAMCTEPOUACOIEPKAIIMX BUAOB ObUTO HaimeHo B ceM. Amaranthaceae (23
Buma u3 9 ponoB), Asteracea e(23 Buaa B OCHOBHOM B pomax Rhaponticum w Serratula ),
Caryphyllaceae (125 BumoB u3 ponoB Silene u Lychnis), Chenopodiaceae (13 BumoB u3 8 poaos),
Lamiaceae (14 Bunos, u3 xotopsix 13 u3 pona Ajuga), Ranunculaceae (30 BumoB, 11 u3 KOTOpbIX
npuHaiexxar pony Helleborus). B nienom, skauctepouil 0OHapyKeHbl B pacTEHUSIX U3 Oosiee yeM
100 cemeicTB MamoOpOTHUKOOOPA3HBIX, TOJOCEMEHHBIX M TOKPBITOCEMEHHBIX pacTeHuil. He
CMOTpS Ha TO, YK€ HalIeHO OOJBIIOE YHCIO JKAUCTEPOHJICOMACPKAINX BHUIOB, CIEIYET
MPOJOIIKUTHh CKPUHUHT MUPOBOH (hJIOPHI HA COAEpKAHUE SKIUCTEPOUIOB.

[locne oOHapyXeHUS TOPMOHOB JIMHBKH B PACTEHHSX HCCIIEOBATENICH TPEXKIE BCEro
MHTEPECOBAI BOMPOC, OOJNIAMAlOT JIM AOTH COEAMHEHUS (DU3HOJIOTHUYECKOH AaKTUBHOCTHIO Ha
OpPTaHU3MBbI, HE CIIOCOOHBIE K MX DHJOTCHHOMY IPOIYyLIUPOBAaHUIO. Tak 4TO HAa HAYaJbHOW CTaIUH
pH U3y4eHUH (PU3MOTOTUYECKOW aKTUBHOCTH SKJIWCTEPOUIOB CTABUJIMCH YUCTO HAy4YHBIC IENIU:
CPaBHUTEIHHOE M3y4YCHHE JNCHCTBHS SKIUCTEPOUIOB HA PA3JIMYHBIC THIBI KUBOTHBIX C MO3UIIHN
¢unorenesa. IlockonbKy ANii  WIEHHCTOHOTHX  OKAMCTEPOUIBI  SIBISIOTCS TOPMOHAMH,
CTUMYJIUPYIOIIMMHU CHHTE3 OIpPEICIICHHBIX OCNKOB, MPEICTABISIIO MHTEPEC BBIICHUTH, OYIYT JH
OHU CTHMYJHUPOBATh CUHTE3 OeJKa MpU BBEACHUU IKAUCTEPOHIOB Miekonutaoumm. Eme B 60-x
rofax SIMOHCKHE HWCCIIAOBATENN TOKA3ald, YTO SKIUCTEPOUIBl ACHCTBUTEIHHO 00JaNalOT ITHM
CBOHCTBOM. AHa0oJIM4YecKass akTUBHOCTb ITOHACTEpOHAa A OKa3ajlach IPAKTUYECKU TAKOMH ke, KaK U
Yy M3BECTHOIO0 aHA0OJMYECKOI'0 COENMHEHUsl 4-XJIOP-TECTOCTEPOHA. 3a MCKIYEHHEM HKIU30HA,
MHOTHE U3 CTPYKTYPHO MOJU(PHUIIMPOBAHHBIX KAUCTEPOUIOB MPOSIBUIN aHAOOINUECKOE JIeHCTBHE.
JIpyruM  3HAYUTETBHBIM  (PAKTOM, TIPEAONPEACTUBIINM HCIIOJIB30BAaHUE OSKIUCTEPOUIOB B
ME/IULMHE, 0Ka3aJoch OTCYTCTBUE y HUX TOPMOHAJILHOTO (anaporeHHoro,
ACTPOreHHOTO/aHTUACTPOreHHOT0) A dekTa y miekonutaronux. B 80-x rogax B UncTuTyTe XMMUHN
pactutenbHblx BemectB AH  Y3CCP (r. Tamkent) Obuld NpoBeleHbl  OCHOBATENIbHBIE
(dapMakoIIOTHYECKAE  WCCICIOBAHUS  (PUTOIKAMCTEPOHIOB,  3aBEPIIMBIIHECS  CO3AaHUEM
TOHM3MPYIOLIETO0  JICKApCTBEHHOrO  Ipemapata OKIAMCTEH M3  KOPHEBHI  pPalOHTHUKyMa
cadnopoBunHoro [14, 15]. Dxaucten, coaepkamuii nHIMBHAYyanbHbI 20E, ObUT pekOMeHI0BaH
KaK CTUMYJHUPYIOIIEE CpPEIACTBO MpPU ACTCHUYECKHMX U AaCTEHO-ACTPECCUBHBIX COCTOSHUSX,
COINPOBOXAAIOIIMUXCS  OcjabjieHueM CHUHTe3a Oeflka T1Oocie JUIMTENbHbIX HMH(EKIMOHHBIX
3a00JeBaHUM, PH WHTOKCUKALMU, HEBPACTCHUU, HEBPO3aX M TMIIOTOHHM. DKIUCTEH OBLIT TaKKe
PEKOMEH/IOBAaH JJisi CHOPTCMEHOB BO BpeMsl HMHTEHCHUBHBIX TPEHMPOBOK MpU JAUCHYHKLIUU
CepACYHO-COCYTUCTON CUCTEMBI, NPU BBIPAKEHHBIX NPHU3HAKaX IMEpPEHANpPsDKEHUs MUOKapJaa u
ycuiieHus kKarabonm3Ma O€lIKOB B TpeacopeBHOBaTeNbHBIM mepuos [16]. Ilpemapar oxazaics
HACTOJIBKO (P QEKTUBHBIM U O€30MacCHBIM IPH HCHOJIb30BAHUU BBICOKOKBATU(UIIMPOBAHHBIMU
CIIOPTCMEHAMH, YTO B HAcTOSIIEe BpeMs, OCHOBBIBASICh Ha «POCCHUHCKOM OIBITE», Ha
MEXIYHAPOJAHOM PBIHKE IOSBUIIOCH OKOJIO CTa PAa3IMYHBIX KIMCTEPOUICOAEPIKAIINX MUIIEBBIX
N00aBOK  HAa  OCHOBE  OKCTPAKTOB  pAlMoOHTHKyMa  caduiOpOBUJHOTO U JOPYTHUX
SKIMCTEPOUICOICPKAILUX PACTEHUH, TakuxX Kak Pfaffia iresinoides («cyma» unm «Opa3uiibCKui
x)eHbleHby), Cyanotisvaga u Cyathula capitata w3 xutaiickoit ¢uopsr u ap. [17].
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Crnenyer OTMETHTb, YTO PacTEHHUs, B KOTOPBIX OOHAPYXEHBI 3KIUCTEPOM]IbI, UMEIOT CBOIO
HCTOPHUIO HCIIONB30BaHMUS B TPAJAULIMOHHBIX MEAMIIMHAX MHOTHX HapoOJOB MHpa B KauyecTBE
CpPEACTB, MOICP>KUBAIOIINX KU3HEHHYIO ciuty. Cpein 3THX pacTeHUN MOXKHO Ha3BaTh Achyranthes
fauriei u Cyatula capitata («ro-mmtcy») B apeBHeM Kurae, Cyatula prostrata, Sida indica u Vitex
trifolia — HaApOAHOCTBIO MBIHT BO BbeTHame, Ajuga iva («deHmxoypa») B CeepHoil Adpuke,
Pfaffia iresinoides («cymay) B JlatmHCckOolt Amepuke, Rhaponticum carthamoides («vmapamuii
KopeHb») u Serratula coronata («cepmusi») B Cubupwu, Silene tatarica v Oberna behen(«nadkan
TYpyH») Y KOMH Ha €BPOIEHCKOM CeBepO-BOCTOKe Poccuu. DxancTepou bl MOMaaloT YeJI0BEKY B
MMMy ¢ TAaKUM M3BECTHBIM PacTEHHEM Kak LIMHMHAT. BbIcokoe copepixaHue 3KAUCTEPOUIOB ObLIO
00OHapyXEHO B JJABHO 3a0BITOM IMHIIEBOM pacTeHHH Mapu nodporo ['enpuxa (Chenopodium bonus-
henricus), KOTOPOE IIUPOKO MUCIOJIB30BATIOCH B MMUIY BO MHOTHUX €BPOIENHCKUX CTPaHaxX B CPEIHUE
BeKka. bim3ko poJicTBEHHOE eMy pacTeHue KBHHOA (Wiau pucoBas jnedemna — Chenopodium quinoa)
KynbTUBHpYyeTcsd B ropax OkHOll AMepuku ¢ JpeBHUX BpeMeH M 10 Hamwmx aHed. B Kurae
HEeXHBbIE TMCThs manopotauka Callipterise sculenta ncnonb3yroT B Uy Kak canat [13, 17, 18].

K HacTosimeMy BpeMeHH OOHapy)XeH IIMPOKHH CHEKTp (apMakoIorndeckux 3(QeKToB
¢buToskaucTepouaoB. YcraHoBieHO, uyTo 20E cTumMynupyeT pocT MBI MU yBEIUYUBACT
¢dusnueckyro paborocrnocodbHocTh. 20E Takke yBenmmuuBaet cogepxkanue AT® B MbIIIIax KPbIC C
nepunuToM BuTamMuHa D. DKchepuMeHTaIbHO JOKa3aHO PaHO3XKHBISIIONIEEe JEWCTBHE
sxaucreponioB. 20E crumynupyer muddepeHIHanuio KepaTHHOIMTOB B YCIOBHSX iV Vitro.
W3noxeHHbIe BhIIIE JaHHBIE MOJI0KEHBI B OCHOBY MAaTEHTOB I10 UCIIOJIb30BAHUIO SKIUCTEPOUIOB B
kocMmeTHKe. [loka3aHbl MPOTHBOAMAOETUYECKHE CBOWCTBA IKIAMCTEPOUJICOJIEPKAIINX IPENapaToB,
IIPU 3TOM YCTAHOBJICHO, YTO SKJAMCTEPOU[Bl YCUIIMBAIOT YYBCTBUTEIHLHOCTh TKAHEW K HHCYIHHY.
OpHrM W3 BaXXHEUIIMX YCTAaHOBJICHHBIX (DAKTOB SBISETCS BIUSHUE (DUTOIKIAMCTEPOUIOB Ha
TUNUAHBIN oOMeH. Hampumep, skaucTepouasl WHTHOMPYIOT CHUHTE3 XOJecTepuHa denovo H
YCWJINBAIOT ero karabonusM. HenaBHO ObLI0 MOKa3aHO, 4YTO OSKAMCTEPOUIBI  00JanaoT
HEHPOMPOTEKTOPHBIM IEUCTBUEM U YTO OHM MOTYT OBITh UCIIOJIB30BAHBI B ICUCHUH TICUXUYECKUX U
MOBEICHYECKUX paccTpoicTB. OHU MOTYT IPEJOTBpAIIaTh AMHE3HUIO, BEI3BAHHYIO JIMA3E€TIaMOM WM
ankoroneMm. [lokazaHbl pa3nu4yHble UMMYHO-MOAYyTupYtomue 3G dexTsl hurodxaucrepouion [17].

Crnenyer 3aMeTUTh, YTO IIUPOKUI CHEKTP (PU3MOJOTNYECKOW aKTUBHOCTU CBSA3aH MPUPOJIOH
3TUX COEIWHEHWI: OyIydd TOPMOHAMH y WICHHCTOHOTHX, OHH TEPSAIOT CBOICTBA TOPMOHOB Y
TETUTIOKPOBHBIX JKUBOTHBIX, HO, KaK 9TO OBLJIO TTOKA3aHO HAIIMMU MHOTOJICTHUMH MCCIICIOBAaHUSIMH,
SKIUCTEPOUIbI BHIMOIHIIOT POJIb MEIUATOPOB PEAKIIMH CTPECCOBOTO OTBETA U OKA3bIBAIOT BIUSHUE
Ha HEKOTOpble OOIlIMe CTOPOHBI IUIACTUYECKOTO U DSHEpreTuyeckoro oOMeHa B KIETKax
MJICKOMUTAOMKX. HaMu MpomomKaroTCs HWCCIEeNOBaHHUS MEXaHHW3Ma aJlalTOTEHHOTO JeHCTBUS
(UTO3KIUCTEPOUIOB Y TEINIOKPOBHBIX Ha MOJIEKYJISIPHOM M KJIETOYHOM YpOBHE KaK MEIUaTOPOB
peakiuu cTtpeccoBoro oTBeTa [19]. AKTyanbHBIMH HampaBlICHUSMU WCCIEIOBAHUN OCTaeTCs
CKPUHHHT MHPOBOU (PIIOpHI Ha cojiepkaHue (DUTOIKIAMCTCPOUIOB, BBISBICHUE IEPCIICKTHBHBIX
BHUJIOB-IIPOJIYILIEHTOB 3TUX COEAMHEHUNM M HU3YYEHHE COCTOSIHUS LICHOMOMYJALMI pacTeHUuM ¢
BBICOKHM COJIEp’)KaHUEM 3KAUCTEPOUIIOB, OIpeAeieHHEe NPOAYKTUBHOCTH U OHOJIOTUYECKOTO U
AKCILTYyaTAaIlMOHHOTO 3araca, OIEHKAa IIeIeCOOO0Pa3HOCTH 3aroTOBKM PACTEHUH B MPHPOJHBIX
MOMYJSIUAX WIM UX UHTPOAYKIUHU B MOJIEBYIO KyJIbTypy. ClielyeT TakKe OLIEHUTh BO3MOKHOCTH
WCIIOJIb30BaHUSI COBPEMEHHBIX OHMOTEXHOJIOTMYECKUX TMOJIXOJ0B JJiI MAacCOBOTO TONy4YeHUs
MCXOJHOTO MOCAI0YHOT0 MaTepHalla MUKPOKJIOHAIBHBIM Pa3MHOKEHUEM U OMOTEXHOJIOTHYECKOI0
MOJyYeHUsI SKAMCTEPOHMJIOB B KIETOUHBIX KynbTypax [20]. OOHapyxeHHE BHIOB C BBICOKUM
COJIep’)KaHUEM SKAMCTEPOUTIOB M CO3JaHHE ChIPbEBOM 0a3bl OTKPOET BO3MOXHOCTH Pa3pabOTKH
HOBBIX JKJAMCTEPOUJCOJCPKAIIMX JICKAPCTBEHHBIX TIPErapatoB aAanTOreHHOTO JCHCTBHS,
OMOJIOrMYeCKH aKTUBHBIX JOOABOK U CHELMATU3UPOBAHHBIX TPOYKTOB MUTAHUSI.

1.3 HoBas 3xaucreponaconep:xamas cyocranuus Cepnucrex

Uccnenoanus purosxmaucreponsoB B Uucruryre 6uonoruu (Mb) Komu HI[ YpO PAH (r.
CrixteiBKap, Pecriyonmka Komu, Poccus) Haganuce B Hauane 90-X roJoB ¢ pacTeHUs! dHIEMUKA
I'opunoro Anras — panontukyma cadaopoBugnoro (Rhaponticum carthamoides (Willd.)Iljin): ero
[IEHHOCTh KaK JIGKAPCTBEHHOTO PACTEHUS HE HYXKJAlach B JOMOJIHHUTEILHOM OOOCHOBaHWH, a
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BO3MO>XHOCTb BBIpAILlMBAaHUs 3TOTO BUAA B yciloBUAX Pecnybonuku Komu kak KOpMOBOM KyJIBTYpbI
Oplma mokazaHa eme B 60-x romax XX Beka. YUHMTHIBas aKTyalbHOCTh pPa3pabOTKH HOBBIX
SKIUCTEPOHUICOAEPIKAILUX JIEKAPCTBEHHBIX IMPENapaTOB M TOHU3UPYIOIIMX MUIIEBBIX J00aBOK, Ha
IPOTSDKEHUM TIOCIEAHUX JBaALATH JeT jgabopaTopuell OMOXMMHM UM OMOTEXHOJOTMH PACTECHHH
(3aBenyromuii — TOKTOp OMOJOTHYECKUX HayK, podeccop B.B. Bonoaun) 6bu1 poBeneH MupoKuit
CKPMHUHI pacTeHHuil reorpaduyecku yaajieHHbIX (iop Poccum u compenenbHbIX TEppUTOpPUH,
OCHOBAHHBIN HA MPUHIIMIIAX XEMOCHUCTEMATHKH U MOJICKYJISIPHOU (PUIIOTEHETHKH, C YUETOM JaHHBIX
WCIIONB30BaHUs pacTeHuid B HapoaHod wmemunuHe [13]. HeoOxomaumocTh TMOMCKa HOBBIX
pPACTUTENBHBIX HCTOYHUKOB (PUTOSIKAMCTEPOUIIOB CBsi3aHAa C TeM, 4TO cojnepxanue 20-
rugpokcudkan3oHa (20E) B kopHeBuInax (apMakoneHHOro BuIa palmoOHTUKyMa cadIOpOBHUIHOIO
OTHOCUTENHbHO HeBenuko (He Oonee 0.2%), a HCMOIB30BaHHE B KA4YE€CTBE CHIPhSI IOJ3EMHBIX
OpPraHOB PACTEHUH HE SBJIAETCS ONTUMAJIBHBIM C TOYKH 3PEHUs UCTOLICHMS 3allacoB 3TOrO BUJA B
MPUPOIHBIX MOMYISLUAX U HEOOXOJMMOCTH BO30OHOBIICHUS TUTAHTAMN KaXX/Ible TPH roJla IPU €ro
BbIpAIlUBaHUM B KyabType. C TEXHOIOTMYEeCKOH TOUKM 3peHus nepepaboTka KOpHEBHUI Oosee
TpyAOEMKa, YeM IMepepaboTka Haa3eMHOW 4acTh pacTeHuil (JuctbeB). IlepedncieHHbIe BbIIIE
poOIeMbl, Ha Halll B3IV, SIBJIAIOTCS IPUYUHON BBICOKOW ce0ECTOMMOCTH CyOCTaHIIMHU Iperapara
DOKIUCTEH Ha OCHOBE IO/3EMHBIX OPraHOB PANOHTHKyMa ca(JIOpPOBHUIAHOTO U CIACPKHBAIOT €T0
IIPOU3BOJICTBO M HCIIOJIB30BaHHE B Poccuu B yCIHOBHSX PBIHOYHOM SKOHOMUKH. Pe3ynbrarhbl
MHOTOJIETHETO CKpPUHHMHIAa pacTeHUl Ha CcoJep)KaHue SKAMCTEPOUJOB, IPOBEACHHBIE B
nabopatopun 6uoxumuu u 6morexnonsorun Ub Komu HI[ YpO PAH, mocnyxunn ocHoBO# st
Oosee TIYyOOKHX OMOXMMHYECKHX, OMOTEXHOJIOTMYECKHX M (HapMaKOJIOTUYECKHX HCCICIOBAHUI
pactenuil pona Serratula L. (cem.Asteraceae), B 4aCTHOCTH CEpIIyXH BEHLEHOCHOW Serratula
coronate L. Panee OBUIO YCTaHOBJICHO, YTO B HAJ3€MHOW YacTH pacTEHUH, HaXOAsmmXxcs B ¢asze
OyTOHHM3alMM M Hauyana nsereHus, cogepkanue 20E cocrtaBnser okono 2% B pacyere Ha CyXylo
Maccy, 4TO Ha MOPSAIOK BHINIE, YeM B KOPHEBHUIIAX panmoHTHKyMa cadimopoBuaHoro. breimo Takxke
IoKa3zaHo, 4ro, kpome 20E, sBidromerocs OCHOBOW IpemapaTa OKIUCTEH M3 KOPHEBMIL
palloOHTHKYMa, B CEpIyXe BEHIICHOCHOW COAEPKHUTCS JPYrod Ma)KOpHBIM skaucrepouy — 25S-
uHokoctepoH (11% or cymmbl skaucTepouaoB), orTnudarommuiicas oT 20E monoxeHuem oaHOM
TUJIPOKCWIBHOM Tpymibl B OokoBoi Henu. HecMmoTpst Ha TO, 4TO CyHIECTBYET NMPUHIMIIMAIbHASL
BO3MOXKHOCTh ~ pa3fieJieHus JTUX JBYX COCJUHEHHUH XpoMmaTorpapuuecKuMH METOAAMH,
MIPEJICTABISUIOCH 11€J1IeCO00pa3HbIM CTaHIapTHU3UPOBAaTh B KAyeCTBE CYOCTaHIMM (TOBApHBIM 3HAK
Cepnucren) cMech akaucreponioB 20E 1 MHOKOCTEpOHA B COOTHOIIEHHMH &:1, XapaKTepHOM JUIs
HAaTUBHBIX pacTeHui. Mcronb3oBaHue albTEPHATUBHOIO PACTUTEIBLHOTO ChIPhSl HAJ3€MHOM YacTu
CepIyXH BEHIEHOCHOW BMECTO IO/3€MHBIX OPraHOB pAaNoOHTHKyMa cadIOpOBUAHOTO, HOBas
TEXHOJIOTUSI BBIJIEICHUS (DUTOIKAMCTEPOUIOB M HAJUYME B JIMCTHIX CEPIYXU BEHIEHOCHOU
JIOTIOJIHATEIBHOIO KOMIIOHEHTa MHOKOCTEPOHA noTpe0oBaIH JIOTIOJTHUTEIbHBIX
(bapMaKoJIOTHYECKUX UCCIIEeI0OBaHUI.

CornmacHo gaHHbIM JuTepaTypsl [21], oskaucTepouabl 007aJalOT OYEHb  HU3KOU
TOKCHYHOCTBIO: TIPH BHYTPUOPIOIIMHHOM U nepopasibHoM BezieHuu 20E B ombiTax Ha mMbrmax LDsg
coctaBisiia 6.4 u 9.0 T/Kr COOTBETCTBEHHO, a IPU BBEJACHUN HHOKOCTEPOHA — COOTBETCTBEHHO 7.8 1
9.0 r/kr. CoBmectHO ¢ OO0 «bHOKOHCANTHHT» HAMU MU3Y4€HA TOKCUYHOCTD JIMODUIU3ATA CEPITYXH
BEHIICHOCHOM IPU MECAYHOH CYOXpOHMUYECKOW IepopalibHOM 3aTpaBKe KpBIC C IMPOBEICHHUEM
71a00paTOPHBIX, (b yHKIIMOHATIbHBIX, OMOXUMUYECKUX METOJIOB HCCIIEI0BaHUI u
naTOMOP(OJIOTHUECKUX HCCIEIOBAHUN BHYTPEHHHMX OpraHoB. MakcHUMaibHO BBEAEHHAs 1032
cocTaBuiia 6 I/kr. bpuia nmokaszaHa HU3Kas TOKCUYHOCTb KCTPAKTa, OTCYTCTBHE BOCHAIUTENbHBIX U
AJUIEPTUYECKUX PEaKIMid Ha BBOJMMOE BEIIECTBO, YIYYLICHHE METaOOIMYECKHX IPOLECCOB Yy
UCCIIElyeMbIX JKMBOTHBIX. Ha OCHOBE NpPOBENECHHBIX MCCIEJOBAHUN OBLI CIENaH BBIBOJ, YTO
TMo(UIM3aT BOJHOTO SKCTPAKTA CEPIyXH BEHIIEHOCHOW IO MapaMerpaM OCTPOH TOKCHYHOCTHU
corimacio I'OCT 7.32-2001 sBisiercss MaJIOTOKCHYHBIM BEIIECTBOM M MOXET OBITH OTHECEH K
4eTBEPTOMY KJIacCy OIAacHOCTH [22].

OreHKa OCTPOM M XPOHUYECKON TOKCUYHOCTH cyOcTaHIuu CeprnucTeH NMpOBElIeHa B OT/ENe
panuoskonorun Mucrutyra Ouomoruum Komu HI[ YpO PAH. Ouenka myTareHHOro IeicTBUS
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npoBeieHa coBMecTHO ¢ MHcTuTyTOM reHetrku u nuronorun CO PAH (r. HoBocubupck). OeHky
reHOTOKCHYecKkoro JneiictBuss CepnucTeHa MPOU3BOAMIM IMYTEM TOJCYETa XPOMOCOMHBIX
abeppanuii B KJI€TKaXx KOCTHOTO MO3Ta MBbIIIEH, MONYYMBIINX BHYTPHIKEIYIOUYHO OIHOKPATHYIO
7103y, TPEBBIMIANOIIYI0 TepaneBTHYecKyo a03y B 100 pa3 (1000 mr/kr), B kauecTBe mpemapara
CpPaBHEHHUS WCIOJB30BAIH IUTOCTATUK — IukiIodochan B moze 50 Mr/kr. YCTaHOBIIEHO, YTO
npernapaT B no3¢ 1000 MI/Kr He BBI3bIBACT YBEIMUYEHUS YaCTOTHI OOPa30BaHMSI XPOMOCOMHBIX
abeppanmii B KJI€TKaX KOCTHOTO MO3Ta JIMHEHHBIX MBIIIEH, YTO CBUAETENBCTBYET 00 OTCYTCTBUH
TeHOTOKCHYECKHX CBONCTB CepmnucTeHa. DTU pe3yabTaThl XOPOILIO COIVIACYIOTCS C JaHHBIMHU
JUTEPaTypbl O TEHONPOTEKTOPHOM 3(QeKTe mpemapaTtoB Ha OCHOBE (UTOIKIMCTEPOHIOB MpPU
OTpaBJICHUH JAOOPATOPHBIX XKUBOTHBIX TETpaxjopMeTaHoM M xjopodocom. Takum obpazom, 1o
MIOJIYyYEHHBIM JIaHHBIM B HW3YYEHHOM JMala3oHE [03, KOTOpbleé Ha MOPSAAKU IPEBBILIAIOT
pEKOMeHIyeMble TepaneBTU4YecKe 103bl, CeprnucTeH Ha OCHOBE CYMMBI SKJIUCTEPOUIOB PACTCHHIA
CepIyXH BEHIICHOCHOH He o0yiafjaeT OCTpOW M XPOHHUYECKOW TOKCHYHOCTBIO M MYTareHHBIMH
cBorictBamu [13].

HanbHeiimee Gapmakonornueckoe n3ydenne CeprnucTeHa mo3BOJIMIN CeNaTh 3aKII0UYEHUE O
COOTBETCTBUHM (PUTOIKIAMCTEPOHUIOB KPHUTEPUSM aJaNTOTEHOB KaK BEIIECTB, IMOBBIMIAIOIINX
COIPOTHBIIIEMOCTh OpPraHM3Ma K BBICOKOH (hM3MYecKol M yMCTBEHHOW Harpys3ke, K IEHCTBHIO
HeOMaronpusATHBIX (aKTOPOB BHEIIHEH cpebl (BPEAHBIX MPUPOIHBIX U TEXHOTEHHBIX (PAKTOPOB).
Ha 370T cueT ObuI0 MOTY4YEHO OOJBIIOE YUCIIO FKCIIEPUMEHTAIBHBIX IaHHBIX.

CuuTtaercs, 4yTO alaNTOT€Hbl HE TOJIHKO HE TOKCHUYHBI, HO M HE U3MEHSAIOT OMOXUMUYECKUX
nokasaresneil opranusma B HopMme. CoBmecTHO ¢ HayuyHo-HcciaenoBaTelbCKuM HWHCTUTYTOM IUTa-
nus PAMH (r. Mocksa) (1.6.H. B.K. Ma3o, k.6.H. Cunoposa FO.C.) Obl1 IpoBeieH SKCIIEPUMEHT in
VivVo Ha pacTyIIUX Kpblcax camiax Bucrap, KOTOpBIM €XEeAHEBHO Yepe3 30H] BBOAMUIIN BOJHBIE pac-
TBOPBI CYXOT'0O IKCTpAKTa U3 JUCTbeB Serratula coronata, copepxaiyue cooTBeTcTBeHHo 2, 20 u 50
MT' (PUTOIKANCTEPOHIOB Ha KI' MAaCChI TeJa )KUBOTHOTO. BBITO yCTaHOBIIEHO, YTO Ha 15-€ CyTKH Cco-
JepKaHue KOPTHKOCTEPOHA B IJIa3Me KPOBH CHU3MIIOCH C BO3PAaCTaHUEM J[03bI BBOAMMOIO KHBOT-
HBIM 3KCTPaKTa, JOCTUrasi JOCTOBEPHBIX Pa3jMuUil MO0 OTHOUIEHHUIO K KOHTPOJIbHOM rpymnmne. XoTs
KOHIIGHTPALlMU B KpoBH OeTa-3HA0p(dHHA M mpocTorianauHa E; B ONBITHBIX TpyHmnax Mo cpaBHe-
HUIO ¢ KOHTPOJIbHOHM JTOCTOBEPHO HE pa3jinyaliuch, HAOII0JaeTcss MOHOTOHHOE CHM)KEHHUE COOTHO-
IIEHUs1 KOPTUKOCTEPOH/0eTa-3HA0PPUH U KOPTHUKOCTEpOH/IpocTornanaul E, ¢ Bo3pactaHueMm mo-
TpeOsieMoii 103l SKCTPAKTa, YTO CBUAETEILCTBYIOT O J0303aBUCHMOM CTPECC-IIPOTEKTOPHOM -
CTBUM dKCTpakTta Serratula coronata [23].

JUis mony4eHus SKCIEpUMEHTAIbHBIX J0Ka3aTeIbCTB COOTBETCTBUSA (DPUTOIKIMCTEPOUJIOB
KPUTEPHUSIM aJallTOreHOB 0CO00€ BHMMaHHE ObUIO YIENEHO AajbHEHMIeMy M3Y4YEHHIO CTpecc-
IIPOTEKTOPHOTO JAekcTBUsA cyOcTaHuu CeprnucTes.

CoBmectHO ¢ Kadenpoil (QusMoioruM dYenoBeKa U KUBOTHBIX  CBIKTBIBKapPCKOIO
rocyaapctBeHHOro yHuBepcuteta (nomeHt H.b. TletpoBa) nmokasano ymeHbIlIeHHE BKJIaJa B OOIIHIA
aJlalTallMOHHBI CUHAPOM KAaTOKCHMYECKMX MEXAaHM3MOB, B YAaCTHOCTH, YPE3MEPHOM aKTUBALUU
BEIyIIEH CUCTEMBI CTPECC-PEeaKIMi — CUMIIaTO-aJJpEeHaIoOBOM cucTeMsbl pu AeiictBun CepnucTreHa
B TECTe Ha aJpPEHOPEAKTHBHOCTb OJPUTPOLIUTOB KpPHIC B CTPECCOBBIX YCIOBUAX (BBEACHUE
(bu3MoIIOTHYECKOro pactBopa) [24].

OnHUM U3 BaXXHBIX MPHU3HAKOB (POPMHUPOBAHUS B OpPraHU3ME COCTOSHMS HECHEIH(PHUECKON
MOBBIIICHHOW  CONPOTHUBIIIEMOCTH  SIBJSIETCSL  TOBBIIMICHWE  MBIIIEYHOW U MCUXUYECKON
paboTOCIIOCOOHOCTH TPH HCIOJNB30BaHUHM PA3IMUYHBIX (YHKIHMOHAJIBHBIX Harpy3ok. B paborax
nabopartopun Ouoxumuu u OuorexHojmormn WHcturyta Omonormu Komm HI[ VpO PAH,
BbIMONMHEHHBIX C.H.c. JI.J[. [Tuenenko, agantorennoe aeiicteue cyocranuuu CeprnucTeH OICHUBAIN
10 TpeM KpUTEpHUsM: akTonpoTekTopHoMy, [IHC-ToHM3MpytomeMy u aHaboIM4ecKoMy JAEHCTBUIO.
BeiHoCIMBOCTE 1a00paTOPHBIX MBIIIEH K JUHAMHUYECKOH Harpy3ke y >KMBOTHBIX OLICHUBAIH I10
BpPEMEHH IJIaBaHUS B CTAaHAAPTHOM TecTe (IJIaBaHueE /10 0TKa3a). CTaTUYECKyI0 Harpy3Ky U3Mepsiin
II0 BEIMYMHE MAaKCUMAJIbHOIO Beca, KOTOPOE JKMBOTHOE MOXKET NOJHATh, U IO BpPEMEHU
yaepkuBaHus Ha 1ecre. lccienoBaHusl TOKa3ald BBICOKHMH YpPOBEHb aKTONPOTEKTOPHOIO
JeicTBUS M3ydaeMoil cyOcranumu, nmpudeMm 3¢ ¢ekT 3aBucell OT J03bl M BO3pacTa >KUBOTHBIX.
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IloxazaHa MHOUBUIyalbHas YyBCTBUTEIBHOCTh XMBOTHBIX K Ipemapary. Tak, Mmoja aelcTBUEM
CepniucTeHa HHAMBUYAIbHBIN HHAEKC IPUPOCTA MPH TUIABAHUH Y HEJTMHENHBIX MbIIIEH Koebacs
or 14 no 290 %, y nuHEWHBIX — B OTAENBbHBIX cay4asx g0 400 % K ypOBHIO KOHTPOJI.
Anabonnueckui 3pPexT HabII0JaTN TOJIBKO B IPYIIE HEMOJIOBO3PEIbIX KUBOTHBIX. Y B3POCIBIX
KUBOTHBIX TP OTCYTCTBUH BBIPQXEHHOTO aHabonmueckoro 3¢d¢dekra oTMmeyanu BBICOKHH U
YCTOMUUBBIA aKTONPOTEKTOPHBIN 3 QeKT, mpuyeM pa3BUTHE M COXpaHeHue 3Toro 3¢ddexra He
COIIPOBOXAAJIOCH HAPYIIEHUEM CUCTEMbI TEPMOPETYIISILIMY U HE JJaBAJIO TUPOT€HHOTO OCTIOKHEHUSI.
BaxHO OTMETUTP MUHMMM3ALUIO TEIUIOBBIACICHUS IIPH BBIIOJHEHUU TECTOBOM CTaHIApPTHON
Harpy3KH, 4TO, MO-BUIMMOMY, OTpa)KaeT aJanTHBHBIA NPUCHOCOOMTENBHBIA pe3yabTaT. AHau3
IIOJyYEHHBIX pPE3y/lbTaTOB IIOKA3bIBAE€T, 4TO NPU MHHHUMAIbHOM cymmapHoM po3ze 10 wmr/r
SHEPreTHKA U BBIHOCIUBOCTD K 3KCTPEMAJIbHBIM Harpy3kaM JOCTOBEPHO YCUJIMBAIOTCA, & KOHEUHAs
no3a 50 MI/T MOXET pacLEHHMBATbCA KaK YPOBEHb JOCTHXKEHHMS YCTOMYMBOIO aJanTOTrE€HHOTO
sddexra. [Ipu sToM akTonporekTopHOE AelicTBHe CepnucTeHa COXpPaHIETCs U CILYCTS CeMb JHEH
nocje MpeKkpalleHus IpueMa npenapata — 3¢dekr mociae AEHCTBUS. OTH JaHHbIE OYEHb
MIOKa3aTelbHbl B IUJIAHE CpPAaBHEHUS AaJaNTOrC€HOB M IPENapaTroB CTUMYJIUPYIOLIEro AEHCTBUS
(Hammpumep, peHaMuHa, MPU IpUeMe KOTOPOTo, HANpoTUB, HabromaeTcs ¢a3a UCTOIICHUS IOocie
neprojia TOBBIMICHHON paborocnocobHocTr). Ceprnuctern ooOmamaer [[HC-ToHM3MpYyROmmM
neiictBueM. OOHapyKeHbl YCKOPEHHME OpPHUEHTHPOBOYHO-HCCIEIOBATENbCKON  pEeakuuu U
CTUMYJISIIUSL TaMSITU Y JKUBOTHBIX, MoiydaBIInX CeprnucTeH, YTO BBIPAXaJIOCh B AKTHUBAL[UU
MIOMCKA, 3alIOMUHAHUS MaplIpyTa M YCKOPEHHUs HaXOXKACHUS BbIXOJa W3 ABOHHOro T-oOpaszHoro
nabupuaTa. TakuM 00pa3oM, TOBBINICHHE (PHU3UYECKOH W TICUXHYECKOW pabOTOCIIOCOOHOCTH W
MUHHMM3ALMS TEIJIOBBIACICHNUS CBUIETENbCTBYIOT O CHUCTEMHBIX YINpaBisommx 3¢gexrax
Cepniucrena, kotopsie peanusyroTes uepe3 LIHC u sunokpunHyto cuctemy [13].

CoBmectHO ¢ MHCTHTYTOM XUMHM pacTUTenbHbIX BemecTB AH PY3 (r. TamkeHt) ctpecc-
MIPOTEKTOPHOE JAEHCTBUE IKIUCTEPOUACOoAepKalero npenapara CepnucTeH M3y4aaoch Ha pazind-
HBIX 3KCIIEPUMEHTAIBHBIX MosieNsIX. Ha Mojenun nMMoOniIn3aMoHHOTo cTpecca y Kpbic CeprnucTteH
MPEMSITCTBOBAJ TUNEPTPOPUH HAAIMOYEUHHUKOB, a TAK)KE YMEHBILIEHUIO B HUX 3alacoB acKOpOUHO-
BOH KHUCIJIOTBI U XOJIECTEPHHA, JOCTOBEPHO 3aIlMINAJI TUMYC U CEJIE36HKY OT MHBOJIIOLUH, MPEIT-
CTBOBAJI pE3KOMY YMEHBIIIEHUIO MacChl IEYEHN U OKa3blBaJ BBIPAKEHHYIO TEHACHLUIO K HOpMaJlU-
3alMU B HEeH coJiepKaHUs TIIMKOTeHa M MAJIOHOBOTO JAMAJIbAETH/IA, 3HAYUTEIBHO 0cnadisu Tpodu-
YeCKUE HapyIIECHUs B CIIM3UCTOH Xkenyaka. B sxcrepuMeHTax 1o 1jiaBaHuIo )KUBOTHBIX CeprucTeH
IIPEMSITCTBOBA U3MEHEHHUSIM B MAacCe HAAIOYEUHUKOB, IPOSBIIASA IIPU 3TOM YETKYIO TEHACHLHIO K
HOpMaJIM3allMi B HUX COZAEpKaHMsI aCKOPOMHOBON KUCJIOTHI U XOJIECTEPUHA, CAEPKUBAJ YMEHbIIIE-
HUE MAacChl BUJIOYKOBOM Xkele3bl U Macchl cene3eHKU. CepnucTeH yMEHbIIAEeT IOCIEACTBUS CTpEC-
CUPYIOIIET0 BO3JECHUCTBUS Ha OPraHU3M >KMBOTHBIX 3a CUET €ro CHOCOOHOCTH HOPMAaJIu30BbIBATh
0oOMEH BelIeCTB, HOCSIIMN B YCIOBUSX cTpecca Karaboiuueckuil xapakrep. Ilo cBoeit BO3MOXHO-
CTH aJalTUpPOBaTh OPraHU3M K HEOJIaronpusTHbIM BO3AeHCTBUAM CepHHUCTEH BBIMISIIUT MPEAIo-
YTUTEJIBHEE IKCTPAKTA AICYTEPOKOKKa [25].

CosmectHo ¢ HUM nutanus PAMH (r. MockBa) nzydeno Biusiaue 30-qHeBHOTO moTpediie-
HUS (PUTOIKIMCTEPOUICOACPIKAIIETO dKCTpaKkTa Serratula coronata L.Ha HEKOTOpBIE MOKa3aTeNN
TOPMOHAJIBHOTO CTATyCa W aKTMBHOCTB allONTO3a B PA3JIMYHBIX OpraHax pacTyIIUX KpbIC-CaMIIOB
auHuK Bucrtap 1mocie cTpeccopHOro BO3IAEHCTBUA. [JOCTOBEPHBIX pasjIMuUi CPEAHUX 3HAYCHUM
oIpeiesIAeMbIX OMOXUMHUYECKUX IOKa3aTesed A 00enX IpyI KUBOTHBIX HE BbIsBIEeHO. CpenHue
3HAUEHUSI OTHOCUTEIBbHOW MAacChl TUMYCA KUBOTHBIX KOHTPOJIbHOM U ONBITHOW I'PyINI 110 OKOHYa-
HUH HKCIIEPUMEHTA OTIUYAINCHh CTAaTUCTUYECKH A0cToBepHO M cocraBisui 0.163+0.012 % u
0.193+0.010 % cooTrBercTBeHHO. IHrMOMpOBaHKE CHIKEHHUSI MAacChl TUMYCa Y CTPECCHUPOBAHHBIX
KPBIC OIBITHON I'PYIIIBL, MOIYYaBIINX YKCTPAKT, COYETAIIOCH C JOCTOBEPHBIM I10 CPABHEHUIO C JKH-
BOTHBIMU KOHTPOJIBHOM I'PYIIIBI CHUKEHUEM B 3TOM OpraHe aKTMBHOCTH allONTO3a, XapaKTepU3ye-
moit yposaem JIHK-noBpexaenuit (7.61+0.14 % u 8.14 £0.16% cootBercTBeHHO). Onpenenenue
aKTUBHOCTH arloNTo3a KJIETOK Tumyca metoaoMm JIHK-komeT 1mo3Bosimio BHIIBUTH MHTHOMTOPHOE
JEUCTBUE HKIMCTEPOUICOIEPHKAILEIO IKCTPAKTa Ha MHTEHCUBHOCTh NPOTEKaHUs OOLIEero ajamnta-
LUOHHOTO cUHApoMa [26].
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CosmectHo ¢ HUM nopmanshoii ¢puznonorun uM. I1.K. Anoxuna PAMH (r. Mocksa) u HUN
nutanuss PAMH (1. MockBa) uccienoBaHbl MPOIECChl O0y4eHHs] KPBIC MHIIEI00BIBATEIIBHOMY
HaBbIKYy, JIBUraTelbHAsl aKTUBHOCTb, MOTPEOJIEHHE KUCIOPOJa, COAECpkKAHHE B CHIBOPOTKE KPOBU
KOpTHKOCTepoHa, [B-sHaopduHa u mpocrorianauHa E mpu BBeAeHMM B UX PallMOH JKCTpPaKTa
(GUTOAKAMCTEPOUIOB. Y JKMBOTHBIX, IOJYYaBIIMX OJKCTPAKT (PUTOIKIAUCTEPOUIOB, YCKOPSIICS
npouecc OOydeHHs, YBEIMYMBAIUCH MOTpEOJIeHHE KHCIOpOJa M JBHUraTellbHas aKTHUBHOCTb.
IlokazaHo, uyTO JBWUraTelbHas AaKTUBHOCTb M TNOTPEOJIEHHE KHUCIOPOAA Y KpPBIC KOHTPOJIbHOM
rpynnsl B OONbLICH CTENEHH B3aMMOCBA3aHbI C OOMICH MOBEAEHUYECKON aKTUBHOCTBIO, a Y KPBIC,
MOJTyYaBIIUX IKCTPAKT (PUTOIKIUCTEPOHIOB, — C IeJICHANPABICHHON ONEPAaHTHOM JEATEIbHOCTHIO.
JIOCTOBEpHBIX pa3IuyMil COAEpKaHUS HCCIETOBAaHHBIX TOPMOHOB B CHIBOPOTKE KPOBH >KMBOTHBIX
KOHTPOJILHOM H OTIBITHOM I'pyIIl HE 0OHAPYKEHO.

B nmabGoparopun monekynsapHoi pamuoobmonoruu u repontosornn b Komu HII YpO PAH
(3aB. mab. 1.0.H. A.A. MockaleB) MpoBeIeHO CpaBHUTENbHOE BIUsHUE CEeprnucTeHa M IKCTpPaKTa
naxutHuka (Trigonella foenum-graecum), coaepkaiiero CTEpOUIHbIE TIIMKO3U Il TUOCIIMH U MPO-
TOAMOCIIMH, Ha 3KCIPECCUI0 F€HOB CTPECCOYCTOMUMBOCTH KIIETKHM, YCTOMYMBOCTh K IMOBpEXKIaro-
M (pakTopam U MPOJOIKUTETBHOCTh KU3HU HAa Monenu Drosophilame lanogaster. Iloka3aHo,
9T10 00paboTka apo3odmin CeprucreHoM (B koHIeHTpamusx 0.2 u 1 MKM/IT) 1 9KCTPAKTOM TaXHT-
HUKa (KoHIeHTpaius nporoauociuHa — 0.9172 u 4.5863 mxr/mn, auocuuua — 0.5223 u 2.6119
MKTI/MJT) TIpUBEJIa K YBEITMYCHUIO YPOBHS AKCIPECCHH TeHa JETOKCHUKAIIMH CBOOOIHBIX PaIUKaIoOB
Sodl (B 1.2-2.5 pa3a) u CHI>KEHUIO YPOBHS 3Kcmpeccuu reHoB anonto3a Hid (B 1.4-8.7), skciu3zu-
onnoii pernapauuu JJHK XPF u romonornynoit pexkom6unanuu Rad51 (B 1.4-7.5) y camioB u ca-
MOK, COOTBETCTBEHHO. AKTHBHOCTh reHa PARP-1 y camiioB u camMOK H3MEHHJIAch B Pa3HbBIX
HaIpaBJIEHUSAX — y CaMIIOB IMPOMCXOAMJIA aKTUBALMsI JAHHOIO I'eHa, a y CaMOK — CHUXXEHHE JKC-
npeccun B 1.5-14.5 paza. AxktuBHOcTh TeHOB Hsp70 u D-GADDA45 cymiecTBeHHO HE U3MEHUIIACh.
Takum oOpaszoM, mcciemyeMbie (GUTONPENapaThl aKTUBUPYIOT MEXaHW3Mbl aHTHOKCHUJAHTHOW 3a-
IIUTHI, YTO MOXET BECTU K YMEHBIIIEHUIO YacTOThl BO3HMKHOBeHUs moBpexaeHuit JJHK u cauxe-
HUIO ypoBHS MHIyKIHK cucteM penapanuu JJTHK u knerounoit rubenu. Ilokazano, uto Cepriucrexn
(B koHuentpauusax 0.2 u 1 MkM/i1) IpUBOIUT K cTaTUCTUYEeCKH 3HaunMoMy (p<0.05) yBennueHuro
Bo3pacta cmepTHOCTH 90 % momynsmuu y caMoK U camIiioB Ha 4 u 6 %, coorBeTcTBeHHO. OTHAKO
reporpoTekTopHbiil 3¢ dexkt CepnucreHa HaOMOAAETCS TOJBKO B OJHOM M3 JBYX HMOBTOPHOCTEH
9KCIIEPUMEHTA.

DKCTPaKT Na)KUTHHUKA B MEPBOM MOBTOPHOCTH SKCHEPUMEHTA, B 00€UX HCCIIEeIOBAHHBIX KOH-
neHTpanusax (KoHueHtpamus nporoguocuuaa — 0.9172 u 4.5863 mkr/mi, auoctuHa — 0.5223 u
2.6119 MKr/mi1), BBI3bIBaeT yBEJINYCHUE CPEAHEN U MEAMAHHON MPOAOIKUTEIBHOCTH KU3HU (Ha 5S—
6 %), a Taxke Bo3pacta cmepTHocTH 90 % momymsiiuu (Ha 4—6 %) y caMIlOB U CaMOK, COOTBET-
crBeHHO (p<0.05). Bo BTOpoil MOBTOPHOCTH SKCIEPHUMEHTA y CaMOK HaOJIIOAAeTcCsl yBEIHMYEHHUE
cpenueit (Ha 5—8 %) u meauanuoi (Ha 7—-12 %) (p<0.001) mpu o6paboTKe B BHICOKOU (IMPOTOIUOC-
nuHa — 4.5863 Mkr/mi, auocuuHa — 2.6119 Mkr/M) u Hu3koi (mporoaunocuuaa — 0.9172 Mkr/min,
muoctHa — 0.5223 MKr/mM) KOHIIEHTpAIUsIX, COOTBETCTBEHHO. TakuM 00pa3oM, HACTOWKA MaXHUT-
HUKa oOJyiafaeT OONBLIMM TI'epONPOTEKTOPHBIM MOTEHIHMATIOM B cpaBHEHHU ¢ CepnucTeHOM, IpHU
3TOM TepONpPOTEKTOPHBIN 3P PEeKT nakuTHuKa OoJjiee BhIPAXKEH MPU HU3KUX KOHLEHTpaLUsiX y ca-
MOK. YCTaHOBJIEHO, 4TO CeprnuCTeH CHIKAeT YCTOMYMBOCTh CAMIIOB M CaMOK IPO30(HII K TeIJIo-
BoMy 10Ky (p<0.01), ogHaKO MOBBIIAET YCTOMYMBOCTH 0COOEH 000€ro mojia K OKHCIUTEILHOMY
ctpeccy (p<0.01) u ycroitunBocTs caMiioB K rojofanuio (p<0.01). DKCTpakT ma>KUTHUKA MMOBBIIIA-
€T YCTOHYMBOCTH CaMIIOB Apo30dut K TerioBoMy moky (p<0.01), camok ¥ camIlOB K TOJIOJaHUIO
(p<0.01), HO CHMXKAET YCTOWYUBOCTH CaMIIOB K OKHCIUTEIbHOMY cTpeccy (p<0.01) [27].

HccnenoBanue mpOTHBOMIIEMHUYECKOTO M MPOTHBOAMAaOeTHYECKOTro nercTBus CepnucTeHa
IIPOBE/ICHO COBMECTHO C MEXPETHOHAIbHBIM LEHTpoM «Amanrtoren» (r. Cankr-IlerepOypr).
Y cTaHOBIEHO, YTO IO CPABHEHUIO C U3BECTHBIM THITOJIUIIUEMUYECKUM MpenapaToM ATopBacTaTuH
(Pfizer, I'epmanus) Cepriucten obmnagaer 0osiee BbIPaKEHHBIM MPOTHBOUILIEMUYECKUM JCHCTBUEM:
Ha (QOHE HSKCHEPUMEHTAIbHON JUCIUIIONPOTEUIEMUN Yy KpbIC OHA YIydllaeT KOPOHApHbIN
KPOBOTOK B TPHY Pa3a, CHUKAET YaCTOTY BOZHUKHOBEHUS IKCIIEPUMEHTAIBHOTO HH(papKTa MHOKapia
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B IITh pa3, CIIOCOOCTBYET YMEHBIIICHUIO TUIONIAIU OYara HeKpo3a MHOKapaa B 2.6 pasa, yiydiiaer
KOpPOHApHBIA KpOBOTOK B 1.5 pa3a B mocTUH(APKTHBIA MEPUOJ MO CPAaBHEHHIO C KOHTPOJIEM.
Cepnucren CMOCOOCTBYET  TOBBIIICHUIO  COKPATUTENBHOW aKTHMBHOCTH  MHOKapjaa B
MOCTUH()APKTHBIM MEepHOA W HOPMAM3allUd BHYTPHIKEIYJOYKOBOM MPOBOJUMOCTH, OOIagaeT
BBIPQKEHHBIM THITOJIMIIMIEMUYECKAM JICHCTBHEM, 3HAYUTENBHO CHMXKAs COJEp)KaHHE OOLINX
JUNHUA0B U XoJectepuHa, B-JII1 u Tpurnuuepuion, mpyu STOM JOCTOBEPHO YBEIUYUBAs COJIEp)KaHNE
aHTHATEPOTEHHOTO  O-XOJecTepuHa (MIPaKTUYECKH JO YPOBHS HWHTAKTHBIX JKMBOTHBIX) U
dbocpomunuaos. IlpemapaT ymeHbIIan BBIPAKEHHOCTh MPOLIECCOB MEPEKHCHOTO OKHUCICHHS
JTUNUAI0B B MUOKapae [28].

CepnucTeH nposiBUI MPOTUBOANAOETHUECKYIO aKTUBHOCTb, YBEIMYMBAs BHDKMBAEMOCTH Jia-
00paTOPHBIX KUBOTHBIX (KPBICHI-CAMIIbl) C SKCIIEPUMEHTAIHFHO BBI3BAHHBIM aJUIOKCAHOBBIM JHalde-
TOM U yMeHbIIas noiauaurncuio. [lpu skcneprMeHTalIbHOM caxapHOM AualeTe JaHHBINA Mpenapar
CHIDKQJI YPOBEHb TUIEPIIIMKEMUU W KOHIICHTPALMUIO TNIMKO3WIMPOBAHHOTO TeMOTTIO0OMHA B KPOBH
HKCIIEPUMEHTATBHBIX KUBOTHBIX, OKa3bIBas TEM CaMbIM MPO(HIAKTHYECKOE JCHCTBHE B OTHOLIE-
HUU pa3BUTHS OCHOBHBIX OCJIO)KHEHUH caxapHoro auabera. Ha ¢one neuenus CepnucreHom co-
JepkaHue oOLIUX JIMIUOB, X0JeCTeprHa U B-THIONPOTENHOB HOPMATH30BAIOCH MTPAKTUUYECKH 0
YPOBHS IaHHBIX NOKa3aTeslell MHTAKTHBIX KUBOTHBIX, @ TPUTIUIEPUIOB — JOCTOBEPHO CHIXKAJIOCH
[29].

3acnyKHMBalOT MHTEpEca JaHHble 00 ajanToreHHoM AeiictBun CeprnucTeHa Mpu JAecTBUM Ha
OpraHHU3M MOBPEXKAAINX (HAKTOPOB (PU3NUECKONH U XUMHUYECKOW MPUPOABI (TaMMa-U3IIydyeHue U
beHmTHaPa3uH Kak reModuTHK). [IporuBomydeBoe neiictBue CeprmcteHa mokaszano 1.0.H. A.Tl.
KynsmeBoit u corpynaukamu Otaena paaunoskonoruu MuctutyTta Ouonoruu. beuin uzydeHsl 3¢-
(EeKTHI TI0 pa3IeTLHOMY U coueTaHHOMY neicTBuio CeprmcreHa B go3e 15 mr/kr (7 ¢yT.) U XpoHH-
YeCcKOro JIeHCTBUS Y-u3iaydeHus B go3e 7.5 c['p (momrHocTh 10361 40 MP/4, 10 cyT.) Ha opranusm
MOJIOBO3pPENBIX caMIloB Mbimieii nmuauii CBA/Lac ¢ mcnoib30BaHMEM TeMaTOJIOTHYCCKUX, OMOXH-
MUYECKHUX, IUTOTCHETUUECKUX MoKa3areneil. Beenenne CepnucTena kak 110, Tak U mocie odnyde-
HUS CTaOMIIM3UPYET OTHAEIbHBIC IMOKA3aTeNN JEUKOIIMTOB KPOBH MBIIIEH, CBUIETEILCTBYIOIIEE 00
aJlaTOTeHHOM JeMCcTBUM (UTORKAMCTepouIHOrO npenapata. IIpodumiaktuyeckoe neiictBue mpe-
nmapaTta ocinabmio moBpexaarmue dOPEKTel HOHU3UPYIOMICH paJraliyd Ha MOKa3aTeld KPacHOM
KpPOBH, HHTEHCUBHOCTbH IIPOLIECCOB NIEPENMCHOTO OKHMCIEHUS JIMIUIOB B cese3eHKe U neueHu. Kak
IIpU TEPANeBTUUYECKOM, TaK U MpU NPO(UIAKTUYECKOM AEHCTBHM Mpenapara OTMEYEHO JOCTOBEP-
HOE€ YMEHBIIIEHNE KOJMYECTBA KJIETOK KOCTHOT'O MO3Tra ¢ MUKPOSAPAaMH 10 KOHTPOJIbHBIX 3HAYCHUH,
YTO CBHJIETEIHCTBYET 00 OTCYTCTBHHM I'€HOTOKCHYECKOTO 3 dekra. CepnucTeH B Majoi 103€ CIIo-
coOeH Mo (UIIUPOBaTh KJIeTOYHbIE 3(PPEKTH HU3KOMHTEHCUBHOTO Y-U3JIy4eHUs, HAIIPAaBICHHOCTh
KOTOPBIX 3aBUCHUT OT JI03bl U CXEMbI BO3JIEUCTBUS UCCIIEAyeMbIX (PaKTOPOB. Y CTaHOBJICHO aJlalTo-
T€HHOE, 'eMaTONPOTEKTOPHOE, MEMOpaHOCTAOMIU3HpYIOLIee, TeHOIIPOTEKTOPHOE JecTBHE Mpena-
pata [30].

CoBmectHO ¢ Kadenpoil ¢usnonorun ChIKTBIBKAPCKOTO TI'OCYJApPCTBEHHOIO YHHBEPCHUTETA
(mouent H.A. MoiiceeHko) HCCIeAOBaHO BIMSHUE OSKAMCTEPOUJICOJEPIKAIIEro Ipernapara
CepriucTeH Ha IMOKa3aTeIH KPOBH J1a0OPATOPHBIX >KUBOTHBIX (KPBICHI, KPOJIMKH) B HOPME U INpHU
BBI3BAHHBIX TEMOJUTHYECKON ((DEHMITHApPA3MH) M IOCTIeMOpparndeckoi (KpOBOITYCKAHHE)
aHeMUsX. YCTaHOBJICHO, YTO Ha (OHE T'eMOJUTHYECKOW aHeMHMH y Kpbic BBeleHHe CepnucreHa
CHIDKAET YPOBEHb PETUKYJIOLUTO3a M0 CPAaBHEHUIO C KUBOTHBIMH, KOTOPHIM BBOJUJICS F€MOJIUTHK,
CIBUTAsl €r0 K YPOBHIO MHTAKTHBIX JXHUBOTHBIX. B KpoBM mpu 3TOM OBUIO YMEHBLIEHO YHCIIO
SPUTPOIMTOB ¢ Tenbliamu ['eliHIla, a TakKe KOJIMYECTBO ayTopo3eTok. [lokazaHo, 4ToO B yCIOBUSAX
reMOJIMTUYECKOM aHemuu BBeAeHue CepnucTeHa yiydmiaeT Mokas3arend (harormuTapHoi
aKTUBHOCTH U CYMMBbI IIOTJIOIEHHBIX KIETOK. AHanoruunblie 3¢ dextsl CepnucteHa HaOII0AaIU U B
HKCHEPUMEHTaX Ha KpOJMKax ¢ KpoBomyckaHueM. CepnucTeH MOXET paccMaTpHBAaThCA Kak
MOTEHIMAIbHOE aJalITOr€HHOE TeMATONPOTEKTOPHOE CpeAcTBO [31].

Kak ormeuanock BbIlIe, SKAMCTEPOHJIBI SIBISIOTCS TOPMOHAMHU JIMHBKM W MeTamopdosa
HACEKOMBIX. DK30T€HHbIE 3KAUCTEPOUbl IIPU BBEIEHUU B COCTaB IMUTATEIBHBIX Cpel JMYHMHKAM
HAaCEKOMBIX MWJIM HAHECEHUH HA Hapy)XHble IOKPOBBl HACEKOMBIX BBI3BIBAIOT Ppa3IHYHbIC
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natopuznonorndeckue 3PQGeKTsl I THOeNb JTUYUHOK. J|eHCTBUTENbHO, MOTPYKEHHE JTUYMHOK
MEJIbHUYHOM OTHEBKM Ha 5 CEKYHJI B BOJHBIE PACTBOPHI MPUBOIUT K MATOJOTMUYECKUM HAPYLICHUSIM
UX pa3BUTHs M TUOenM Ha ceapMble cyTKU. [lapagokcasbHO, HO METaHOJIBHBIE PAaCTBOPHI
skaucTeponioB B koHueHTpauuu 0.05 % okazanu MeHblee TOKCUYECKOE JIeHCTBUE, MPU ITOM Ha
10 nenp HabmoeHUH octanoch 60 % KHUBBIX T'yCEHHI], KOTOpPBIE MPOILIH CTAIHIO OKYKIMBAaHUS,
XOTs BBIXOJJa MMaro Bce ke He Habmoganochk. [lomyueHHBIE HaHHBIE CBUAETEILCTBYIOT 00
aJIaTOTeHHOM JICHCTBUM SKIAMCTEPOHIOB Ha (DOHE IMOBPEKNAIONIMX XWMHYECKHX AareHTOB (B
YacTHOCTH MeTaHoNla) U Ha YICHHCTOHOTHX, Y KOTOPBIX 3TH COEAMHEHHUS BBIMOJHIIOT POJIb
ropmoHoB [13].

CoBmecTHO ¢ MHCTUTYTOM PKOJIOTHH B TeHeTHKH MuKpoopranu3MoB [THI[ YpO PAH (1.6.H.
O.H. OxTs0pbCcKuil) ¢ HCIONB30BaHUEM MHUKPOOHBIX TECT-CUCTEM Ha OCHOBE T'€HHO-M)KEHEPHBIX
IMTAaMMOB KHIIIEUHBbIX Oaktepuit Escherichia coli m OHMOXUMHUYECKUX METOJOB HCCIICIOBAHO
AHTHOKCHJIAHTHOE U CTPECC-IIPOTEKTOPHOE IEHCTBUE IKCTPAKTOB pacTeHuil Serratula coronate L. n
Trigonella foenum-graecum L., a Taxke BblAeNEHHAs U3 pacTeHUs S. coronata >KAUCTEPOUTHAS
cyoctanuus Cepnucted. CymMMapHble 3KCTpakThl 1 CeprnucTeH CHUXaJIM UHTMOMpoBaHHue pocTa E.
coli B yCIOBUSAX TEPOKCUIHOTO cTpecca H MOAU(UUIMPOBATU ACHCTBHE AaHTUOMOTHKOB,
OTHOCSIIIUXCS K pa3InyHbIM KiaccaMm. CepnucTeH mperoTBpalial JU3Uc 0akTepuil, BbI3BaHHBIN [3-
naktamoM IiedorakcumoM. [lokazan BkIaa MOIM(PEHOILHOTO KOMIUIEKCa B COCTABE KCTPAKTOB
pacTeHui B UX 00IIee aHTHOKCHUIAHTHOE JCHCTBUE 3a CUET CIIOCOOHOCTH MOIU(EHOIOB MOBBIIMIATh
JKCIIpeccuio reHa katG M, COOTBETCTBEHHO, KaTala3HYI0 aKTUBHOCTh KIETOK, TaK M C HX
CTIIOCOOHOCTBIO XEJIATHPOBATH BHYTPUKIETOYHOE IKENe30, yYMEHBIIas MPOIYKIHIO TOKCHYHBIX
THIPOKCHIIBHBIX PaUKanoB. AHTHOKCUAAHTHBIN 3 ekt CeprnucreHa MaKCUMAaIbHO MPOSBIISIICS B
TaMM€, MYTaHTHOM IO TeHy sodA, a 3Ha4MT, ONOCPENOBAaH AaHTUPAJUKAIbHOW aKTHUBHOCTHIO
SKIUCTEPONIOB. 3allUTHBIE B OTHOIIEHUH KOMIIOHEHTOB MHUKpO(IOpHl KuiiedyHuka 3(HQexTs
MOMU(PEHONIOB M SKIUCTEPOMAOB JOJDKHBI YUUTHIBATHCS TPH TEPAlUU C HCIOJIH30BAHUEM
aHTUOMOTHKOB [32].

CosmectHo ¢ Uncturyrom ¢usuonorun Komu HI[ YpO PAH (1.6.H. M.®. BopuceHkoB)
MPOBOJUTCS M3y4deHHUE BIUSHUS cyOcTaHIMu CeprnucTeH Ha XapaKTepPUCTHKH CYTOYHOIO pHUTMa
oOmieit aHTHOKCHUIAHTHOM akTUBHOCTU (OAA) CHIOHBI 4YelOBEKa. Y CTAHOBJIEHO, YTO B TIEPBBIC
CYTKM IpHeMa Ipernaparta HaOIrolaeTcs CHUKEHUE Mokaszarenei cyrounoro putmMa OAA ciroHbl,
KOTOpOE CMEHSIETCS] 3HAUUTENIbHBIM IOABbEMOM IIOKa3aTesiel, B IEPBYIO OuYepellb, AMILTUTY/IbI
pUTMa Ha BOCBMOW JeHb. B ornmume ot menaronuHa, CepnucTeH U30MpaTeIbHO YBEIMYHMBAET
aMIuIUTyly cyrouHoro putMa OAA ciroHbl — Hanbosiee BaKHOTO MOKAa3aTessl XPOHOCTPYKTYpbI
OpraHu3Ma, OTPAXKAIOLIETr0 CTENeHb CHHXPOHMU3AllMM OWOPUTMOB OpraHu3Ma C CYTOYHBIMHU
KojeOaHMsMU TIOKa3aTelie OKpy)Kallleld cpelpl, B IEPBYID OYepe/lb CBETOBOIO pEKUMA.
[Tonmy4yeHHble 1aHHBIE CBUJETEIBCTBYIOT O MEPCHEKTUBAX JalbHeimero uzyuyenus CeprnucreHa B
KayecTBE OHKO- U IepONpPOTEKTOPOB, a TAKXKE aJalNTOreHHoro cpeicrBa Ha CeBepe B yCIOBHSX
«ToJasipHOro AHs» [33].

CoBmectHo ¢ Cankr-IlerepOyprckuM TOCYAapCTBEHHBIM MEIWIIMHCKUM YHHBEPCHTETOM
(n.6.1. BucnobokoB A.N.) m Unacruryrom ¢usuonoruu Komu HI[ YpO PAH (1.6.H. B.W.
[IpomeBa) ucciaenoBaHbl U3MEHEHHUS TPAHCMEMOpPAHHBIX KaJlHEBBIX, KaJIbLMEBBIX M HATPHUEBBIX
MOHHBIX TOKOB H30JIMPOBAaHHBIX HEHPOHOB MOJUIIOCKa Lymnaea stagnalis 101 BIUSHHEM
cyocrannuu CepriucteH B mupokoM uHTepBasie KoHeHTparuii 0.01-1000 mxr/mi. Mcnons3oBan
MeToa (ukcanuu MeMOpaHHOTO TMOTeHIHMana. BmepBble ycraHoBineHo, uTo CeprucreH
Hen30upaTeabHO aKTUBHPYET BCE MOHHBIE TOKH, YBEJIMYMBAS UX aMIUTUTyQy Ha 2—15 %, a Takxke
CHIDKaeT Hecnenu@uueckhue TOKM YTeYKH MeMmOpanbl. HarpueBble TOKM TpH JACHCTBUH
uccaeayeMoro mpemnapara B kKoHneHtpanusax 100 m 1000 MKr/mul o CpaBHEHHIO C KOHTPOJIEM
camkaiucy Ha 5—10 %. Dddexrsr 6bM 00patumbl. KuHeTHka pa3BUTHS MOHHBIX TOKOB IOJ
BiusiHueM cyOcraniuu CeprucTeH HEe U3MeHsIach. J[aHHbIE CBUIETENBCTBYIOT O BBIPAXKEHHOM
HEHPOTPOITHOM ACHUCTBUM H3ydaeMoi cyocTaHim [34].

B pa3sBuTme yke W3BECTHBIX pPa3HOOOPA3HBIX HMMYHOMOJCIHPYIOMUX 3P(HEKTOB
SKIUCTEPOUIOB coBMecTHO ¢ LlenTpom naboparopHoii nuarHoctuku (. ExatepunOypr) Obiio
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IIOKA3aHO, YTO 3@ CYET YBEJIMUYEHUS BHYTPUKIETOYHOro YpoBHSI CAM® CepnucteH akTUBUPYET
npe3eHTanuio perentopoB CD2 B T-kieTkax in vitro, KOTOpbIE HAXOASITCS B COCTOSSHUM CYIIPECCUU
y JHI €O BTOPHUYHBIM WM BBI3BAHHOM (apMaKoJOTHYECKH HMMMYyHoAehUuuuToM. bbuto
oOHapyxeHo, 4To CeprucTeH ASHCTBYET MOJ0OHO CHHTETHUECKOMY IICUX0-UMMYHOMOIYISATOPY 1-
OKCH-4-OKCOaJJaMaHTaHy M TPEBOCXOIUT IO cBoeMy 3((}eKTy THUMOMHMMETHYECKMH mpenapaT
neBomuzoil. Kpome Toro, okasamoch, 4To CepmnucTeH MOAYIHPYET (TOPUA-UHAYIUPOBAHHBIH
pecrupaTopHBId B3PBIB HEHTPO(UIIOB UeEIOBEKa MOJO0OHO BOJIOPACTBOPHMBIM aHATHOKCHIAHTAM
[35].

CoBmectHo ¢ BoenHo-menummnackoi akagemueir um. C.M. Kuposa (r. Cankt-IlerepOypr)
(n.6.1H. AngapeeBa JL.W.) uccnemoBano BnusHue cyOctaHuuu CeprnucTeH Ha TOBEJIEHHE KpBIC
Bucrap u conepxaHue B TKaHSX MEYECHHU, CEPALIa U MO3Ta ABYX O€JKOB cTpecca (0eKOB TEeII0BOTO
moka) cemerictBa 70. KypcoBoe BBenenne CepriucreHa B CyMMapHOM 103€ 12 MI/KT aKTUBHPOBAJIO
JBUTATEIbHYI0O U MCCIIEN0BATENbCKYI0 aKTUBHOCTH Kpbic. Coueranue BBeAeHMs CepnucteHa U
TEIJIOBOTO CTpecca MPHUBEIO K YBEIMYEHUIO MacChl HAANOYEYHUKOB. CEpnHUCTEH y4acTBYET B
CTpecC-peakllMid OpraHu3Ma, yBEJIMYUBACT COAECP’KAHUE B TKAaHAX HHAYLIUOEIBHOTO 3aIlMTHOIO
o6enka Hsp70, CBUAETEIBCTBYIOIIETO O CPOYHOM ajanTalMu KIETKU. B TedeHH OTMedeHo
YBEJIMUEHUE COJIEp’KaHUsI KOHCTUTYTUBHOro Oenka Hsc70, 4uro, mo Hamiemy MHEHHUIO, OTpa)aer
MPOLIECCHI JOITOBPEMEHHON CTPYKTYPHO-(DYHKIIMOHAIBHON a/larTaluy.

Takum oOpa3om, ObUIH TTOKa3aHBI JBa YPE3BBIYAHO BAXKHBIX d((dekTa, mpoIuBarOmUX CBET
Ha CUCTEMHBIN U KJIETOUHBIN MEXaHU3M JEHUCTBHS SKAUCTEPOUIOB Y TEIIIOKPOBHBIX )KMBOTHBIX:

1) YV kxpbIc B nekcamMeTa3oHOBOM TecTe Ha (hoHe CeprnucTeHa MpoucXoauT 0oliee BRIpaKEHHOE
CHUKEHUE KOPTUKOCTEPOHA II0 CPaBHEHHUIO C KOHTPOJBHOM TpPyNIoil >XUBOTHBIX. B miane
MOHUMAaHUs LEHTPAJIbHOTO MeXaHu3Ma JeiicTBus CepnucTeHa MOXKHO HPEINOJIO0KUTh, YTO
CeprnucTeH MNOHMXKAET MOPOT YYBCTBUTEIBHOCTH THIOTajJaMyca K JEMCTBUIO TECTOBOW J103bI
JIeKCaMeTa30Ha, CHOCOOCTBYS pealiM3allid MeXaHW3Ma OTPHUIATENbHON OOpaTHOW CBS3H.
[loBbIIEHME YYBCTBUTENBHOCTH THUIIOTajJaMyca K TOPMOHAJIBHOMY BBI30BY U IOCJEAYyIOIIEE
CHIDKEHUE COJIEpP)KaHUSI KOPTUKOCTEPOHA B KPOBH XapaKTEPHU3yeT MO3UTUBHOE T'€PONPOTEKTOPHOE
(«mpoTHBOBO3pacTHOEY) aelcTBHe CepHucTeHa, YTO COINIACYyeTcss C  Teopued HHTErpaltbHOM
MmeauuuHbl B.M. /lunbpmana.

2) AnanToreHHoe AEUCTBUE SKIMCTEPOUIOB peau3yercss MyTeM HHAYKUUU OHOCHMHTE3a
OEJIKOB TEIJIOBOIO IIOKA B PA3JIMYHBIX TKAHSIX KpPbIC TaKUM OOpa3oM, YTO KYypCOBOE BBEICHHE
CeprincTeHa 3ammyckaeT MEXaHU3Mbl CPOUHON aJanTaluy, HAWIY4IIUM 00pa3oM MPOSIBIISIOLINECS B
MIEYEHU U CepJLE KPBIC, UTO CBUJIETEIILCTBYET 00 aKTHBAIMH 3aIIUTHBIX MEXaHU3MOB KJIETKH [36].

ITo pe3ynbTaTam npoBefeHHbIX HccaenoBanuil denepanbHoii ciryx60ii Pocriorpednanzopa (T.
MockBa) 3aperucTpupoBaHa CyOCTaHIIMsI OMOJIOTUYECKHA aKTUBHOM 100aBKku CepruCTeH, ChIPhE IS
NOJTy4eHUs1 OMOJIOTHYECKU aKTUBHOM 106aBku CepructeH «Ceprnyxy BEeHLIEHOCHON JUCThA» U TPU
kancynupoBanHeix ¢opm BAJI Ha ocHoBe cyOctanuuu Ceprucren: Kapaucren —
IPOTHUBOUIIEMUYECKOr0; JIMacTeH—TIPOTUBOAMA0ETUYECKOTO M AJacTeH — aJalTOreHHOIo U
MMMYHOCTUMYJIUPYIOLIETO 1eHCTBUS.

C ucnonszoBanneM BAJ[ Kapaucren Obina oOcienoBaHa rpymnma J0OpOBOJIBLEB MOXKHUIOTO
BO3pacTa, MPOKMUBAIOIIMX B ycioBHsaX CeBepa, ¢ OPraHM4eCKMMU HapyIIEHUSMH COCYAOB I'OJIOBHO-
IO MO3I'a U MOBBIIIEHHBIM YPOBHEM KOPTH30Ja, CBUIETEIBCTBYIOIIEM O COCTOSHUN XPOHUUYECKOTO
ctpecca. Kypcooit Kapaucrena npuBen K BbIPaKEHHOMY CHUXEHHUIO M HOPMajlHU3allMU YPOBHS
KOPTH30J1a B KPOBU U CHMIKEHUIO TPEBOXKHOCTH Y MALIMEHTOB, HOPMaJIU3alMi apTepUaIbHOIO J1aB-
JICHUS], YBEJIIMYEHHUIO pabOTOCTIOCOOHOCTH M MPOJYKTUBHOCTH KPAaTKOBPEMEHHOW MaMsTH, yiay4yllle-
HHUIO KauecTBa CHA. YJbTPa3BYKOBOE MCCIEI0BAaHUE IIOKA3aJl0 MCUE3HOBEHHUE aHTHOCIa3Ma y BCEX
oOcnenyemblx, y 27 % malueHToB Ha0I0AaJ0Ch YMEHbIIEHHE KOMILJIEKCA HHTUMa-Mena U pa3me-
POB OJISIIEK B COHHBIX U BEPTEOPATIBHBIX apTepusix, y 9 % — yBelIMuyuics MPOCBET MPaBOd MO3BO-
HOYHOW aprepuH, y 5 % — yMeHbIIniCS BeHO3HbIA 3acToil. BAJ] Kapaucten pexkomennoBaHa Juist
aKTUBALMU 3alUTHBIX MEXAHU3MOB IIpU JJIUTENBHO JAEHCTBYIOLIEM CTPECCE y JIML 3PEIOro W Io-
JKUJIOTO BO3pacTa C OPraHMYECKUMHU M3MEHEHUsIMU cocyloB. Kpome Toro, ycraHoBieHo, 4To 20-
nHEBHBIA npueM KapaucreHa npUBOIUT K 3HAYMMOMY YJIYYILEHHUIO ITPOJYKTHUBHOCTH KPaTKOBpeE-
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MEHHOW MaMSTH, YTO MOKHO OOBSCHUTH OOIIMM YITY4IIEHHEM MO3TOBOW JEATEILHOCTH, CHATHEM
aHTuocna3Ma U COOTBETCTBEHHO JIYUIIUM KPOBOCHA0KEHHEM MO3TOBOM TKaHU, YTO ObLIO OTMEUYEHO
(GYHKIMOHATBHBIM JIHaTHOCTOM TIPH JAOIUIEpOTrpaguuecKkoM 00CIeI0OBaHUHM COCYAOB TOJIOBHOTO
Mo3ra.

B xnunuke HayuyHo-ucciaenoBaTebCcKOro MHCTUTYTa nurtaHus (r. Mocksa) Obula moka3aHa
s¢dekTuBHOCTS, uHcHoNb30BaHuss KapaucreHa B JOueToTepanuy MAlMEHTOB C XPOHHYECKOM
CEpJIEYHOM HENOCTaTOYHOCTBIO U oxupenueM Il crenenn.

BAJl «Anacten», coaepxkamas cyOctaniuio CeprnucTeH, B COYETAaHUUW C MHUHEPaIbHO-
BUTaMHUHHBIM KOMILIEKCOM Butabananc-MynbTuBHT, pa3dpadoTaHHbM B WMHCTHTYTE (Qu3nonoruu
Komu HII YpO PAH a.m.H. boiiko E.P., Oputa ucnonb3oBana B kKauecTBE aganTOTEHHOTO CPEICTBA
skcnenunueit ®enopa KoHroxosa rpu JUIMTETbHOM apKTUYECKOM repexoze ¢ CeBepHOro mnojtoca B
I'pennanguio B 2013 1. ¥ mpu ero oAUHOYHOM TuIaBaHuM U3 Yunu B Actpanuio B 2014 r. beuia
nmokazaHa 3(QQPEKTUBHOCTh AJAcTeHa sl TOBBIIMICHUS CHIIbI, BBIHOCIHBOCTH W YCKOPEHUS
BOCCTAHOBJICHHS 1OCIE (PU3NYECKUX HATPY30K.

Ha namn B3riisi, OTKpBIBAETCS OOJIbINAs MEPCIIEKTHRA UCIIOJIB30BAHUS (PUTOIKIUCTEPOUIOB B
BOCCTaHOBUTENbHONH MemuimHe. OCOOEHHO OCTpo MpoOiieMa yYIydlleHUs KauecTBa IKU3HU
MOKWIBIX JIIOJIe O00O3HAaYeHa B pPETHOHAX, T/I€ MX IMPOXKMBAHHE OTATOLIEHO IETBIM PSIOM
OKOJIOTMUECKH HEONAarompusATHBIX MPHPOAHBIX M TEXHOTCHHBIX (PAKTOPOB  (TOBBIIMICHHBIH
€CTECTBCHHBIN U MCKYCCTBEHHBIM (POH PaJIMOAKTUBHOTO M3ITyUEHUSs, 3arpsi3HEHIE KCEHOONOTHKAMU
u T.0.). [IpuMeHeHne SKAUCTEPOUICOACPKAIIUX MPErnapaToB MOXET ObITh 3((EKTHBHO y IHIL
MO’KUJIOTO  BO3pacTa, CTPAJAIOIIMX BO3PACTHBIMU HEWPOJEreHepaTUBHBIMU  3a00JI€BaHUIMM,
TUIIOTOHUEW U BEreTo-COCYJIMCTOM JHUCTOHUEH, Yy TOXWIBIX MAalHUEHTOB, I10JIBEPKEHHBIX
BO3DacTHOM JENpecCMM M TMpU CTapUECKUX pacCTpoilcTBaX MO3rOBOM  JAESTEIbHOCTH.
DKAUCTEPOUCOIEpKAIINE TPENapaTbl MOTYT OKa3aThCsl MEPCIEKTUBHBIMU ISl CHATUSI CUHApPOMA
XPOHUYECKOW YCTAJIOCTH, TOBBIMICHUS OOIIEro >XW3HEHHOTO TOHYCA, CHWIKEHUS HEPBHOU W
MBIIIEYHOH YTOMJIIEMOCTH, YJIYYIIEHUS MPOLIECCOB MNaMsATH U BHUMAHHUS, CHMXKCHHS YpPOBHS
caxapa, B peaOWIMTAlMd TIOCTUHCYJbTHBIX W TOCTHH(APKTHBIX cocTosHUi. [Ipemaparsr,
coJiepKarire GUTOIKIUCTEPOHIBI, MOTYT OKa3aThCs BecbMa A (PEKTUBHBIMU TSI TPOPUITAKTHKU U
MOAJICPKUBAIOIICH TEpanmuy pEmapallMOHHBIX TPOIECCOB, B TOM YHCJIE TPU JICUCHUH
BOCIAJIUTENbHBIX, COCYAUCTHIX, UMMYHOJIOTMUYECKUX IPOLECCOB, YCKOPEHUU 3aXKUBJICHHUS paH,
0’KOT'OB U IEPEIOMOB.

HccnenoBanust BbINONHEHBb! Npu (puHaHcOBOM monaepxkke IIporpamm npesummyma PAH
«OKuBas mpupoa: COBpEMEHHOE COCTOSTHUE U IIPOOJIEMbI pa3BUTHA» O TeMe: «Pecypchl aKaucTe-
poujiconepkaix pacrenui Gpaopsl BreTHaMa U M3ydeHue afanTOreHHOTO JeUCTBUSA OMoioruye-
CKM aKTHBHBIX J00ABOK, COACpIKANIUX (PUTOIKAUCTEPOUIBI, HA PAOOTOCTIOCOOHOCTD JIUII, UCTIBITHI-
BAIOIIMX BBICOKYIO (PU3MUECKYIO M MCUXUYECKY Harpy3ky» (15-12-4-59) u rpanrta IIporpammsl
¥YpO PAH «Omnenka cTpecc-peakTHBHOCTH U KOPPEKIHS aJaNTUBHBIX PEAKIIUN BBICOKOIIPOTYKTUB-
HBIX JKBAUHBIX )KUBOTHBIX PACTUTEIBHBIMU aIalITOr€HaMH U B yclioBUsAX CeBepay.
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OUTOIKINUCTEPOUATEP MEH AJJAIITOT'EHJAEP.
KAHA OdKJUCTEPOUAI BAP CEPIIMCTEH IIIUKI3ATbI

B.B. Bonooun, C.0O. Bonoouna
e-mai:volodin@presidium.komisc.ru
PFA Komu FO Ypb 6uonorust uncturytsl, ChIKTBIBKAp K., Peceit

Makanaga 3amMaHayd KaJIblHA KeNTipy MEIWIMHACHIHA apHaNFaH aJalTOTeHIIK Mperaparrap Kanibl
MomiMeTTep >KMHakTanraH. JKaHa eciMIiK ajanToreHnaep, SFHH (UTOIKIUCTEPOMATEPIiH OCIMIIK IIMKi3aT Ke3xepi
cunartanral. «Ceprnucren» bBK >xoHe coHBIH HerisiHzae yuI KancynajganFa Typaeri: «Kapaucten» - HmemMusFa Kapesl,
«dmacten» - auabeTke Kapchl KoHE «AmacTeH» - ananToreHaik hom mvmMmyHokymedTymi acepaeri BBK amy ymrin xaHa
skaucTeponsi 6ap CepmucTeH MUKI3aTHH (PapMaKOJIOTHSIBIK 3ePTTEYiHIH SKCIIEPUMEHTTIK IePEeKTepi KOPCETLITeH.

PHYTOECDYSTEROIDS AND ADAPTOGENS.
NEW ECDYSTEROID CONTAINING SUBSTANCE SERPISTENE

V. V. Volodin, S. O. Volodina
e-mai: volodin@presidium.komisc.ru
Institute of Biology of the Komi Science Centre of the Ural Division RAS, Syktyvkar, Russia

The article generalizes data about adaptogenic preparations for contemporary regenerative medicine. Herbal
sources of phytoecdysteroids — new herbal adaptogens are described. There are given experimental data on pharmaco-
logical study of new ecdysteroid containing substance Serpistene for the production of dietary supplement «Serpistene»
and three capsulated dietary supplements forms on its basis: «Cardistene» — anti-ischemic, «Diastene» - antidiabetic and
«Adastene» having adaptogenic and immunostimulating action.
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DKIUCTEPOUICOAEpIKaIasi CyOCTaHLIUA U3
HAJ3€MHOM 4aCTU PACTEHUU CEPIIyXU BEHIIEHOCHOU
(Serratula coronata L.)

ToHu3MpyroIIee U aKTOIPOTEKTOPHOE CPEACTBO

«Cepriucren» s ey

Cocras:
CYXOH 3KCTPaKT U3 IUCTheB CepryXH BEHIIEHOCHOI

buonornyecky akTHBHBIE KOMIIOHEHTHI: ~ —— 1 Y
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CTEPOUJHBIE TOPMOHBI PACTEHU: MEJJAUIIAHCKHUE ACIHEKTBI U
OPAPMAKOKHHETHYECKHUE UCCJIIEAOBAHUA
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B.A.Xpunau*
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Wucturyt 6uooprannueckoit xumun HAH benapycu, r. Munck, Pecriy6nmka benapych

B 0030pe mpeacTaBiIeHb! JAHHBIE 110 MEIUIMHCKAM aclleKTaM ACHCTBHUS OpacCHHOCTEPOHIOB B OTHOILCHUH TEII-
J0KpoBHBIX. Cpenu HUX TOKCHKOJIOTHS, aHTHXOJECTEPHHUMHUECKOE JAEHCTBHE, NMPOTHBOPAKOBBIN, aHAOOIMYECKHH,
aJlalTOTCHHBIN, aHTUBUPYCHBINA U Apyrue 3QdekTsl. B skcnepuMenTax Ha KpbIcax IPOBEJICHA OLIEHKA OCHOBHBIX (ap-
MaKOJIOTHYECKHX TapamMeTpoB 24-3MmOpacCHHONMMIA NMPHU OJHOKPATHOM BHYTPIDKEIyJOYHOM BBeAEHHHM B no3e 30
MKr/kr. Hcmomnb3oBann mMMyHO(EpPMEHTHBIH METOJ ompeneneHus 24-3mubdpaccuHonua B mia3me. [lokasaHo, 4To
(hapMaKOKHHETHIECKHE TTapaMeTphl THHEHHBI B tuana3one 100-1000 MKr/kr.

CrepouiHble TOPMOHBI Y€IOBEKA U BBICIINX KMBOTHBIX M3BECTHBI ¢ Hayana 30-X rogos mpo-
nutoro Beka [1]. B cepenune 60-x0b110 MOKa3aHO, YTO CTEPOUJIBI TAKXKE BBITIOIHSAIOT POJIb TOPMO-
HOB y 0€CIIO3BOHOYHBIX, B YACTHOCTU OHHM OTBEYAIOT 32 JIMHBKY U MeTaMop(o3 y HaCEKOMBIX U
Apyrux wieHucToHorux [2]. IlpumepHo B 3TO ke BpeMs ObUIM OOHAPYKEHbI CTEPOUHbBIE TOPMOHBI
rpu6os [3]. Beigenenue 6paccMHOINAA U Psiia POJICTBEHHBIX COEAMHEHUH (ITOJyUYMBIINX Ha3BaHUE
OpaccHHOCTEPOMIOB), BHIIOIHSIIOMMX (PYHKIMIO TOPMOHOB B pacTeHUsX [4], mokas3asio, 4To CTepo-
Wbl SBISIOTCS MHOTO(YHKIIMOHAJIBHBIMU TOPMOHAJIBHBIMH PErylsTOpaMM, XapaKTEpHBIMU [UIs
OoNbIIMHCTBA OOUTaTENeH 3eMIIn.

CTtpeMuTenpHbIi Mporpecc B U3y4eHUH CTEPOUAHBIX TOPMOHOB PAaCTEHUI MO3BOJIMII OLICHUTh
UX BaXKHOE MECTO CPEIH JAPYIHX CTUMYJISATOPOB pOCTa M Pa3BUTHUS PACTEHHI, a TaKXKe MMEePCIEeKTH B-
HOCTh UX NPUMEHEHUS B PACTEHUEBOJCTBE B Kau€CTBE OCHOBBI JJISl arpolpenapaToB, MOBbIIIAIO-
IIUX ypoXail ¥ KadecTBO mpoaykuuu [5]. PazpaboTka Takux mpenaparoB MpPeANoaraeT AeTaibHoe
TOKCHKOJIOTHUYECKoe uccienoBanue opaccunoctepouioB (bC), koTopoe BKiIo4aeT B ce0sl U3yUeHHE
WX BIIMSHUA Ha I4Y€JI, BOJHbIE OPraHU3Mbl U )KMBOTHBIX. B Xone npoBeneHHbIx uccinenoBanuii bC
HEe 00HapYXWJIM TOKCUYECKHX CBOMCTB, M KaKUX Obl TO HU OBLJIO HEraTUBHBIX 3(PPEKTOB B OTHOIIIE-
HUM TEIUIOKPOBHBIX [6-9]. B To ke Bpems Obuto 3amedeHo, uto bC Moryr nposBiATh
aHTHCTpPECCOBOE, aHAOOJIMYECKOE, TOKCUKO-IIPOTEKTOPHOE M HEKOTOpHIE JAPYTUe BUABI 3aLUTHO-
CTUMYJIUPYIOILErO BO3JICHCTBHS Ha HEPACTUTENbHbIE OPraHU3MBbl. DTO MOATOJIKHYJIO K Oojiee TIa-
TenbHOMY M3ydeHuto 3¢ ¢pextoB BC y )KHMBBIX OPraHU3MOB 3a IpejielaMi PACTUTEIBHOTO LAPCTBA.

OTKpbITHE 3allUTHOTO, M HMMYHOCTHUMYynupytomero Bo3aeiictBus bC Ha pwid [10-
18]nocmykuino NpuYMHON CUCTEMAaTHYECKOIO MOUCKA OTKJIMKA Yy JIPYrMX IO3BOHOYHBIX U B OCO-
OEHHOCTHU TEIJIOKPOBHBIX *KMBOTHBIX Ha jelicTBue BC. IlepBble pe3ynbTarhl ObUIM MOIYYEHBI IS
I'PHI3YHOB B X0J1€ TOKCUKOJIOTHYeCKUX HcnbITanui [ 19]. Onu nokaszanu cnocodbHocts bC BudTh Ha
penpoaykTuBHOCTH [20], OamaHc CTepOUAHBIX TOPMOHOB [21, 22], Ha HEKOTOpBhIE OMOXUMUYECKHE
[23] u ¢usunonoruyeckue [24, 25] mapamerpbl, KOTOPbIE YETKO OTPa)XalOT CTUMYJIUPYIOIIUE H
aJlaliTUBHBIC U3MEHEHUS B OpPraHM3Me HCIBITYeMbIX KMBOTHBIX. CxonctBo neicreus bC B pacre-
HUSIX YU HEPACTUTENIBHBIX OPraHU3MaxX YBEJIMYMBAET OCO3HAHUE NTOTEHIIMAIbHOU LIEHHOCTH 3THX CO-
€IMHEHUN I MEIULUHCKOTrO NPUMEHEHMS U MHULUUPYET MX MHTEHCHBHOE M3Y4YEHHE B ITOM
HaIrpaBJICHUU.

B oskcnepumenTax Ha OenbIX MbIIaX OBUIO MPOJEMOHCTPUPOBAHO, YTO MpHEM 24-
snubpaccuHonuaa (Ob) ¢ numeit wim muTheM B TeueHne25-35 aHei mo3BOJsSeT 3HAYUTEIBHO TO0-
BBICUTBH CTATHYECKYIO U JUHAMHUYECKYIO pab0TOCTIOCOOHOCTh opranu3mal26]. TecTupoBanue craTu-
4ecKoi paboToCrocOOHOCTH OeNbIX MBIIIEH TPOBOIUIOCH C IOMOIIBIO «IIPOOBI C MTOIBUCAHHEM» Ha
BEPTUKAJIBHOM CTep:kHEe. Tak, uepe3 Hellento npuema npemnapara B 103¢ 2 u 20 MI/Kr cpegHsis Aau-
TEJIBHOCTb yJICPKUBAHUS HA CTEPIKHE [Vl HKCIIEPUMEHTANIBHBIX TPYII ObljIa paBHA COOTBETCTBEHHO
186 u 235 ¢, uto coctaBnseT 132 u 167% OT COOTBETCTBYIOIIETO MOKA3aTENs] KOHTPOJIBHOU IpyI-
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nel. Yepe3 1Be Helenu MOJyuyeHHUs IMpernapaTa craThyeckas pabOTOCHOCOOHOCTh B 3KCIIEPUMEH-
TaJbHBIX TPYIIIAX COCTABJIIA COOTBETCTBEHHO 423 1 288% OT KOHTpOJISL, a Yepe3 YEThIPE HEAEIU —
401 u 208%.TectupoBanue AUHAMUYECKOW pabOTOCMOCOOHOCTH B CTAHAAPTHOM TECTE IUIaBAHUSA
710 TIOJTHOTO YTOMJICHHSI TIOKa3aJI0 IPU CPaBHEHUU TMOKa3aTenei OenbIX Mbliie, moxydyaBmux Ob, ¢
COOTBETCTBYIOIIMMH TOKA3aTEIIMH KOHTPOJIBHOM TPYIMbI, CTATUCTUYECKH 3HAUYMMOE YBEIHMYCHHE
MPOJOKUTENFHOCTH TJIAaBaHUSI B 9KCIIEPUMEHTAIBHBIX Tpymmax. Tak, uyepe3 HeeNl0 MONy4eHUs
Ob cpenHsAs JUIUTENBHOCTH IJIABAHUS AJIS SKCIEPUMEHTANbHBIX TPYII paBHA COOTBETCTBEHHO 234
u 210 c, uto cocraBisger 156 u 140% OT COOTBETCTBYIOLIEIO MOKA3aTENsi KOHTPOIHHOW TPYIIIBL.
UYepes veTblpe HeleIM MOJyUYeHUs Mperapara JaHHBIN MOKa3aTelb PaBEH COOTBETCTBEHHO 276 U
268 c, 1.e. coctaBnseT 204 u 199% ot 3HaUeHUSI KOHTPOJIBHOM TPYIIIHIL.

N3ydyeHne moBeIeHYECKUX PEAKITN OCNIbIX MBIIICH ¢ TTOMOIIBIO TeCTa «OTKPBITOE TIOJIE» Ue-
pe3 14 cyTok mocie BHYTPUKETYAOUYHOrO BBeneHUa Db ¢ numieit [27] CBUIETEIbCTBYET O CHUKE-
HUU YPOBHS CTpecca y KUBOTHBIX, IPUHUMABIIUX MpenapaT, U CTUMYJISIIMHA UX CIIOCOOHOCTH K HUC-
CJIEIOBATEIBCKUM JICHCTBUSIM B HE3HAKOMOM oOcTaHOBKe. Tak, U3 BCEX JKUBOTHBIX KOHTPOJBHBIX
TpyNN KOJIMYECTBO BBIIIEAIINX M3 MEPEHOCHOM KaMephbl KUBOTHBIX OBUIO PaBHO KOJIUYECTBY KH-
BOTHBIX, HE TTOKUJABIINX MPEIeNbl MEPEHOCHON KaMephl, B TO BPeMsI KaKB OMBITHBIX TPYIIax KO-
JIUYECTBO JKUBOTHBIX, BBIIIEANINX U3 IEPCHOCHON KaMmephl, 00Jiee YeM BABOE MPEBBIIIANIO0 KOJTHYE-
CTBO JKUBOTHBIX, HE TMOKUAABIINX MPEJENIbl IEPEHOCHON KaMephl. DTH JaHHBIE CBUAETEILCTBYIOT O
(hOopMUPOBaHUH TOBBIIIEHHONW CTPECCOYCTOMYMBOCTHU SKMUBOTHBIX, MOTYYaBIINX HCCIEAYEMBINA TIpe-
napart.Taxke ObLIO 3aMEUEHO, YTO B MPOBEACHHBIX UCCIIEOBAHUIX Ha KUBOTHBIX MPOCIIEKUBAETCS
no0303aBUcUMbIN 3pdekT Db Ha paboToCOCOOHOCTH U KUCIOPOATPAHCIIOPTHYIO (DYHKIIMIO KPOBH.

[TpoBeneHHbIe pabOTHI MO UCCIETOBAHHIO TOKCUYECKUX dPdekToB Db y mabopaTOpHBIX KUBOT-
HBIX (MBIIIM M Oefble KPbIChI) MPUBEIU K cienyroumm pesyinpraram[28-30]. JleranpHble MCXOABI B
OCTPOM SKCIIEPUMEHTE Ha MBIIIAX MpU mepopaibHoM criocoOe BBeaeHus Db B no3ze 5100 Mr/kr u
nokasarenb TokcudHocTH JI /5o He mpeacTaBuiIocs BO3MOKHBIM onpenenuTs[29]. JlanHoe BemecTBo
MOKET ObITh OTHeceHO K V-VI kiaccam omnacHocTH (IpaKTHMYECKH HETOKCHMYHO — OTHOCHTEIBHO
0e3Bpe/IHO0) B COOTBETCTBUU C MOAM(PHUIMPOBAHHOW Kiaccudukanueil Opranuzanuu SKOHOMHY -
ckoro cozeiictus u pazsutus (OECD).

[Ipu uccnenoBannm XpOHUUECKOTO BO3/eHCTBHsSI Db Ha opraHu3M >KMBOTHBIX IIPU MHOTOKpAT-
HOM JUIUTEIIbHOM BHYTPUKEIYJJOUHOM BBEJEHHM YCTAHOBJIEHO, YTO BEILLECTBO HE BHI3BIBAET JI€TANb-
HBIX MCXOJIOB y KpbIc U MbImeil B mo3ax 0,078, 0,388 u 0,775 mr/kr u y mpiueid B qo3ax 0,154,
0,769 u 1,538 mr/kr B TeueHue Bcero cpoka HaOmoaeHus[30]. BuenrHuit Bua, COCTOSHHUE MIEPCTHO-
r'0 MOKPOBA, KOKU U BUIUMBIX CIM3UCTBHIX 000JI0YEK MOIOMBITHBIX KUBOTHBIX B TEUEHUE BCETO IIe-
puoja HaOI0eHNS HEe ObLITH U3MEHEHBI.

[Ipy MUKPOCKOITMYECKOM HCCIICIOBAHUH OPTAaHOB U TKAHEW SKCIEPUMEHTAIBHBIX JKMBOTHBIX
Hau0oJsee BhIPAXKEHHbBIE H3MEHEHHUSI OTMEUYEHBI CO CTOPOHBI MOYEK: PACIPOCTPAHEHHAs 3epHUCTAs U
ouaroBasi THAPONHUYECKass TUCTPOdus, HePPOTEeNus MPOKCUMAIbHBIX U B MEHbBINEH CTCTICHH M-
CTaJIbHBIX KaHaJlbIEB U coOMpaTenbHbIX TpyOouek. HabitonaeMple M3MEHEHHS COXPaHSUIUCh U He-
3HAQUYUTENIbHO YCHWJIMBAIKUCH [0 ME€pe YBEIMYEHUs J103bl npemnapaTta. OqHaKo BaXXHO, YTO YKA3aHHbBIE
W3MEHEHUS SIBIISIOTCS 00paTHUMBIMHU.

[Ipu uccnenoBaHuU XPOHUYECKOTO BO3ACUCTBUS Db Ha OpraHu3M >KUBOTHBIX IIPH MHOTOKpaT-
HOM BHYTPHKEITyJJOUHOM BBEJICHHH B TE€UCHUE 8 MECSIIEB YCTAHOBJIECHO, YTO Db He BBI3BIBAET JIeTalIb-
HBIX UCXO0J0B Yy KpbIc B no3ax 0,0002, 0,002, 0,02 u 0,2 Mr/kr, uccienyemMoe BEIIeCTBO B YKa3aH-
HBIX JI03aX HE BJIMSAET HA OCHOBHbIE (U3UOJIOIMYECKUE U MIOBEICHUYECKHE TapaMeTPbl, BHEITHUHN BU
*UBOTHBIX. [Ipu ncnonszoBanuu BeICOKHX 1103 (0,2 Mr/kr) Db Briusier Ha OeNKOBBIN OOMEH, BBI3bIBAS
JIOCTOBEPHOE YBEJIMUEHHUE CO/ICPKaHUSI KPEaTUHUHA U MOUEBUHBI B CBIBOPOTKE KPOBU, CHUYKACT AKTHB-
HOCTh (pepMeHTOB ChIBOPOTKH KpoBu — D, AnT, yBemmuuBaer aktuBHOCTh JIJAI. [o3a 0,02 mr/kr
CHIDKAET COZIepKaHKe OOIIEero XONeCTeprHA U aKTUBHOCTh AT, OHAKO yKa3aHHBIC N3MEHEHUST Ono-
XUMUYECKUX U THUCTOJIOTUYECKUX IIOKa3aTejleil HOCWJIM, B OCHOBHOM, KOMIIEHCATOPHO-
npucriocoouTeNnbHbI Xapaktep. Brenenue Db B teuenue 20 queit B go3e 0,002 Mr/kr u oHOKpat-
HOE BBEJICHHUE B JI03€ 2 MI/KI B pa3Hble CPOKH OEPEMEHHOCTH HE BBI3BIBAIO Y OEPEMEHHBIX CAMOK
KIMHUYEeCKUX nposiienuil. Beenenne Db B 1, 4 1 9 nHu 6epeMeHHOCTH B J103€ 2 MI/KT, a TaKXe
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MIpU XKETHEBHOM BBeleHHH mpernapara B go3e 0,002 Mr/kr Ha OpOTSIKEHUH BCel OepeMEHHOCTH
HUKAKUX BUIUMBIX U3MEHEHUH IJIOJIOB HE BBIsBIEHO. TepaToreHHbie d¢¢deKThl npu AeiictBun Db
TaK)Ke HE BBISBIICHBI.

[pupoansie GuTOropMOHAIBHBIE CTEPOHIBI OBUTH MPEATIOKEHBI B KAUE€CTBE OCHOBBI OMOJIOTHYE-
CKM aKTHBHBIX J100aBOK K IHUIIE, MOBBIIIAIOIINX aAaTUBHOCTh OpraHu3Ma K (GU3NYECKUM Harpys-
kaM. Ob sBigercs ogHUM M3 HauOoJsiee aKTUBHBIX M3BECTHBIX CTEPOHJIHBIX CTUMYISATOPOB pacTte-
HUH, KOTOPBIN Haubosee U3ydeH U TOCTYIEH C TOYKU 3PEHUs] XUMUUECKOTO CUHTE3a IO CPaBHEHHIO
¢ OpaccuHOMUIOM M 28-roMoOpaccHONMUIOM. OH MOXET OBITh CHHTE3MPOBAH U3 CPAaBHUTEIHHO
pacipoCTPpaHEHHOTO ChIPb — 3PrOCTeprHA (OCHOBHOTO CTEpUHA MEKAPCKUX APOXOKEH — MOIyHpo-
IyKTa B TPOMBILIUIEHHOM CHHTe3¢ BUTaMUHOB rpymnmsl D)[31] u GpaccukacrepriHa — KOMIIOHEHTa
CTEpOJIbHOH (ppakiuu parmcoBoro macia, rae ero cogepxurcs 10-20 %. MmeroTcs naHHbIe, YKa3bi-
Barolue Ha To, yTo bC BAUAIOT Ha OEIKOBO-HYKJIECHMHOBBI OOMEH, CBOWCTBa MeMOpaH U aKTHUB-
HOCThb (pepMEHTOB MOAOOHO TOMY, KaK 3TO MMeeT MecTo B pacreHusix.lccrnenoanue BnusHus Db
Ha CIIOPTCMEHOB B UTPOBBIX BUIAX CIIOPTA IMOKA3aI0 MOJIO0KHUTEIBHOE BIUSHIE 3TOT0 (PUTOrOPMOHA
Ha KOOpAMHALMOHHBIE cIOCOOHOCTH [32, 33].bb110 00HAPYKEHO, YTO JOOPOBOJIBIIBI, TPUMEHSBIIIIE
mpemnapaT B YCIOBHSIX BBICOKHX (PU3NYECKUX HArpy30K, MPU COMOCTABIECHUH C KOHTPOJIBHOU TpyM-
MOW XapaKTEePHU3YyIOTCSl OTCYTCTBUEM OTPUIATEIBHON IWHAMHKH Psiia OMOXMMHUYECKHX W aHTPOIO-
METPHUUYECKUX MapaMeTPOB, OTPAKAOMINX (PU3UOIOTUYECKUN CTaTyC OpraHU3Ma, TaKHX Kak aKTHB-
HOCTb KpPEaTHHKHHA3bI, YDOBEHb F€MOTJIOOMHA, COCTOSTHUE MBIIIEYHOTO KOMIIOHEHTA, COOTHOIICHHE
TECTOCTEPOH-KOPTU30J U JIp. B "yacTHOCTH, MMOKa3aHO JOCTOBEPHOE CHUKEHUE M3HAYAJIBHO IOBBI-
IIEHHOHW (W MpeAyNpeskIeHIe TOBBIIICHHS) aKTUBHOCTH (pepMeHTa KpEaTMHKMHA3bI M BO3Bpallle-
HUE ee B Ipe/ebl pepepeHTHBIX 3HAUCHU, a TAKXKe MOBBIIIEHNE YPOBHS TeMOTI00MHa, YTO CBUC-
TEIBCTBYET 00 YIYUIICHUU NMEPEHOCUMOCTH (pr3mdyeckux Harpy3ok [27]. [lomydeHHbIe pe3ynbTaThl
MOCITY>KUJIM TIPEANOCHIIKOM Ui yriyOJIeHHOTO M3y4eHHsl CBOMCTB Db u crmocoOcTBOBanu paspa-
00oTke Ouonornuecku akTHUBHOU 100aBku dutoHON Ha ero ocHoBe. [IpuMmeHeHHne naHHO OHOIO-
0aBKH MOBBIIIAET PaOOTOCIIOCOOHOCTD, OKAa3bIBAET AAANTOTCHHOE, UMMYHOMOIYJIMPYIOIIEe, CTPeC-
CIPOTEKTOPHOE U JPYTHUE BUJIbI 3AIUUTHOIO JEHUCTBUSA, a TAKXKE IOJIOXKUTEIBHO BIUSAET HA JIUIUA-
HBIM 0OMeH [27]. @UTOHOI IEHCTBYET B CYIIECTBEHHO Oojiee HU3KHX 03aX (Ha 2-3 mopsaka), 4eM
W3BECTHBIE CTUMYJIUPYIOIINE MIpernapaThl OJIM3KOro Npoduiis AeicTBUs.

W3BecTHO, YTO pacTUTENbHbIE CTEPUHBI U UX IPOU3BOIHBIC SBISIOTCS HHTUOUTOPAMH BCAChI-
BaHUS XOJECTEpUHA KUIIEYHUKOM M CPEACTBAMU Ul CHMXKEHMs OOILEro ypoBHs XOJEeCTepuHa U
JIUIONIPOTENHOB HU3KOMU IJIOTHOCTU B Iu1a3me Kposu [34-36]. [Tockonpky BC npeacrassitor coboi
OKHCJICHHbIE (DOPMBI PACTHTEIBHBIX CTEPOMJIOB, MOKHO OBUIO 0XMJATh HAJIMYUE y HUX MOXOXKEH
AKTUBHOCTH.

MHuoroo6emarone pe3ynbTarbl ObUIM MOJIyYeHbl Npu u3yueHuu BiausHus BC Ha ypoBeHb
xonecrepuHa [37]. [Ipumenenne Ob Ha Kpbicax ¢ HOPMAJIBHBIM YPOBHEM XOJIECTEPHHA B KPOBH,
KOTOpbIE nostyyasu exeaHeBHo 2-200 mxr/kr Db Ha npoTsbkeHnu 36 Helelb, IPUBEIO K CHUKEHUIO
xoJiectepruHa Ha 9-25% B 3aBUCUMOCTH OT J03bI (00Jiee BBICOKAs /1032 COOTBETCTBYET 00JIee BBICO-
KOMY aHTHUXOJIECTEPUMHUYECKOMY JIEHCTBHIO).

VY KpbIC, MOTPEOIAIOMHNX MUITY C BBICOKUM cojiepkaHueM xojiectepuna u Ob (2 MKr/kr) exe-
JTHEBHO B TeueHue 4 He/lelb, KOHLEHTpalus OOIIero XojiecTepruHa B Mia3Me cHu3uiaach Ha 34% u
KOHLEHTpalusl TpUNIMLEPUI0B Ha 58% IO CpaBHEHHUIO C KOHTPOJBbHBIMHU JKUBOTHBIMU, KOTOPbIE
MOJTy4aIy TaKoe ke muTanue, Ho 6e3 Db. VY KuBOTHBIX mony4yaBmux Db, KOHIIEHTpallMi BUTAMUHA
A n ButamuHa E B miasme yBenuuniuck Ha 16% u 53%, COOTBETCTBEHHO, 110 CPABHEHUIO C KOH-
TPOJIbHBIMU KUBOTHBIMU. [Ipu yBenuuenuu 10361 Db 10 20 MKI/KT B aHAJIOTHYHOM SKCIIEPUMEHTE-
Ha0II0/1a7I0Ch CHIKEHUE KOHIIEHTPAIIMU O0IIero XonecTeprHa B KpoBU Ha 44%, TPUTITHIIEPUIOB —
68% W JIUIONIPOTENMHOB HU3KOM MIIOTHOCTU Ha 11% IO CpaBHEHUIO C KOHTPOJIbHBIMU )KMBOTHBIMH,
KOTOphle He nonydanu Ob.Y rpynnel kpeic, noiayyaBmux Ob, KOHIEHTpaIUs JUIONPOTENHOB BbI-
COKOH MJIOTHOCTH, BUTaMHHAa A U BuTamuHa E Oblia BbIlIe 4eM y KOHTPOJIBHOM rpynmsl Ha 47%,
30% u 51%, COOTBETCTBEHHO.

Cxoxast TeHICHIMS K YMEHBIICHUIO YPOBHA XojecTeprHa npu npuMmenennn bC nabmonaercs
u y mozeit [32, 38]. I'pynne u310 100poBOIIBLIEB ¢ THIIEPXOJIECTEPUHEMHUEH ObUT Ha3HAYEH IpH-

86



DAPMAIEBTUYECKHHU BIOJUVIETEHbD N 3-4 2015

em15 Mxr Ob exenneBHo [38]. YY4acTHUKY UCTIBITAIA CHIDKEHHE OOIETO CHIBOPOTOYHOTO XOJIECTE-
pUHA OT MEPBOHAYAIILHOTO 3aBBINICHHOTO 3Ha4YeHus 10 5,70-4,73 MMOIb/1, KOTOpOE HAXOAUTCS B
npejenax HOpMbl. AHAIN3 JIMIUIHOTO MPpOoduIiIst MoKa3aj, 4To HabloJaeMble U3MEHEHUs ObUIH J10-
CTUTHYTBI B OOJIBIIIEH CTENEHM 3a CUET CHUXKEHMsSI colepKaHMsl (ppakiuu JUMIONPOTEMHOB HU3KOU
m1otHocTy oT 4,03 10 2,97 MMOJIB/.

XonecTtepuH-CHUXKato1ee aeicTBre Db MoxeT ObITh TakXKe 4acTbiO0 aAanTOreHHOro 3¢ dex-
Ta, KOTOPbI OOHAPYKEH Ul )KUBOTHBIX U PACTEHUH U peau3yercs y MOCIeAHUX, N0 KpailHel Me-
pe, YaCTUYHO, MOCPEICTBOM PEryIMPOBAHUSA TEKYUYECTU U IMPOHUIIAEMOCTH MEMOpaH, a TAKKe aK-
TUBHOCTU MeMOpaH-CBsi3aHHBIX OeikoB. CyIlecTBOBaHHE TAKOT0 MEXaHU3Ma UMEET MECTO B pacTe-
Husx [39, 40].

OnHa U3 BO3MOXKHOCTEH yMEHBIIEHUS MHTEHCUBHOCTH OMOCHHTE3a XOJIECTEPHHA COCTOUT B
noHmxeHnu aktuBHOCcTH ['MI'-KoA-peaykrasbl, KIH04€BOr0 CKOPOCTh-TUMHUTHUPYIOLIETO (pepMeHTa
OMOCHHTETHUYECKOrO MyTH. BakHyto posib B €€ peryyisluu U MOoAJIepKaHUH ONTHUMAaIbHOIO YPOBHS
XOJIECTEpUHA UTPAIOT crenn(puyecKre saepHble PelenToOpbl, KOTOPhIE MO MPUHIIUIY 00paTHOH CBS-
31 4epe3 KOHTPOJIb COJEpPIKaHUs OKUCICHHBIX (OpM XosecTepruHa (OKCHCTEPUHOB) BIMSAIOT Ha aK-
TUBHOCTh (DE€pMEHTa U MHTEHCHUBHOCTb OMOCHHTE3a. Db, SBJISSCH BBICOKOOKHCIEHHBIM CTEPUHOM
(okcucTeprHOM), 001a/laeT COCOOHOCTBHIO BBICTYNATh B POJIM KOHKYPUPYIOLIEro JUTaHJa Mo OT-
HOIICHMIO K (PU3MOIOTHYECKUM pEerynsaropaM OMOCHHTE3a XOJeCTepHHA (SHIAOT€HHBIM OKCHCTEpH-
HaM) 3a cBsA3bIBaHUE C anepHbiMU perentopamu LXR/FXR. fAnepusriii peuentop LXR aktuBupyer
ABCAL1 perynsTopHblii 0€l0K, Y4acTBYIOIIUI B 0OpaTHOM TpaHCIOPTE XOJECTepHHA, €ro yaane-
HUM U3 KJIETKU U MOJIep>KaHUU JIMIIUIHOTO TOMeocTasa, B To Bpems kak peuentop FXR aktusupy-
et nuroxpom P450 ruapokcunasy CYP7A1, koTopast OTBETCTBEHHA 3a TPaHC(HOPMALIUIO U BbIBEJIE-
HUE M30BITKA XOJIECTEPUHA B BHUJIE KEITYHBIX KHUCIOT. CBS3BIBAsICH C PEIENTOPOM MOA0OHO SHJIO-
TEHHBIM OKCUCTEpUHaM, Db NeHCTByeT Kak CUTHaJIbHAsi MOJIEKYJIA U MHULUUPYET TPAHCKPUIILUIO
COOTBETCTBYIOLIMX TreHoB. OnHOBpeMeHHO, Ob nelcTByeT Kak HWHIUOMTOp 3-TUAPOKCH-3-
METWITITYTapUiI-KO3H3UM A peayKTas3sl — GEepMEHTa, KaTaTU3UPYIOLIET0 CKOPOCTh-0IPENEISIONIYI0
CTaJuI0 OMOCHHTE3a X0JIECTEpUHA, U 3TUM IIYyTEM TAKXKE OCYLIECTBISET KOHTPOJIb YPOBHS XOJECTe-
pUHa B OpraHu3Me.

HenocraTouHo M3y4eHHBIM, OJJHAKO €Ill€ OJIHUM BEChbMa BEPOATHBIM IMyTEM HENPSIMOIO BO3-
neiictBuss Ob Ha AunNuUaHBINA 0OMEH, SBJISETCS MEXaHWU3M, ONOCPEIYyEeMBbI ydacTHEM KalbLIMEBBIX
MOHHBIX KaHAJIOB KJIETOYHBIX MEMOpaH, Ubsi aKTUBHOCTh CYLIECTBEHHBIM 00pa30M 3aBUCHUT OT BIIU-
STHUSI HA3BaHHOTO OKCUCTepuHa [41, 42].

Takum 06pa3oM, HaKOIUIEHHBIE K HACTOSAIIEMY BPEMEHH JaHHBIE MTO3BOJISAIOT 3aKJIIOYUTh, YTO
CTEPOMIHBII TOPMOH pacTeHuil Db, OTHOCAIMICSA K U30IPEHOUIHBIM JIJAKTOHAM IPUPOJHOTO CTPO-
€HUS, SIBJISIETCS OJHHMM U3 [MEPCIEeKTHUBHBIX KaHIAUAATOB JMJii pa3pabOTKH  XOJIECTEPUH-
KOHTPOJIMPYIOIIUX CPEACTB U CPENCTB, IPEJOTBPALIAOIINX aTepockiepos [37, 43].

Hapsiny ¢ stum Gonbliioe BHUMaHHE B HACTOsILEE BpeMs NMPUBJIECKAIOT aHTUIPOIU(EpaTHB-
HbIE W MPOTUBOOIyXoJieBbie cBoiicTBa bC. B omHo# u3 mepBeix paboT usydensl d3¢dextsr Ob B
KYJIBType KJIETOK MiekonuTaromux [44]. Knerku ruOpuiomsl Mblied KyJIbTUBUPOBAINCH B CTaH-
JTapTHOM O6eCcChIBOPOTOUHOM MUTATENBHOMN cpee UK B pazbasienHoi Ha 30% cpene, Koraa KIeTKU
MOABEPTATUCH MUTATEIBHOMY cTpeccy. TunuunbiMu 3¢ dekramu Db B KOHIIEHTpAIHIX 10% - 10”
M 6buIK yBETUYEHUE MUTOXOHIPHAIBHOIO MEMOPAHHOTO MOTEHIIMANA, YMEHBIIEHUE UHTPAIEIUIIO-
JSIPHOTO YPOBHSI aHTHUTEN, yBenuueHue Qpakuuu kietok B (azax G(0) /G(1), ymensiienue ¢pak-
UM KJIETOK B S daze.

[Tpuponusie bC oka3piBau BiAMsHUE Ha Hpoiudeparuio, auddepeHnnanuo 1 CTUMYIHPO-
BaJIM anonTto3 B kieTkax pakoBbix nuHui CEM, MCF7, T98, HeLa u RPMI 8226 [45]. Ob unrutu-
pOBal pPOCT OITYXOJEBBIX KJIETOK BO BCEX H3Y4YeHHBIX B pabore [46] nunusax. IIporouno-
LIUTOMETPUYECKUM aHanu3 nokasai, uyro Ob mpuocranasmuBan poct MCF-7, MDA-MB-468 u
LNCaP xnerok B G| (haze KJI€TOYHOTO IIUKJIA U UHAYLMPOBAJ anonTo3 B kietkax MDA-MB-468 u
LNCaP. HauaTel uccienoBanus 1Mo M3y4eHUI0 MexaHu3Ma aHTunpoiudepatuBHoro aeicteus bC
[47, 48]. OnuH U3 BO3MOXKHBIX BapMaHTOB BKJIIOYACT BIUSHHE HA aKTUBHOCTH Oenka pS53, sSBIIsIO-
LIET0Cs] HETaTUBHBIM PETYJIATOPOM KJIETOYHOTO jAeneHus. B Hopme ypoBeHb p53 Bo3pacTaer B OT-
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BeT Ha noBpexaenue JJHK, crpecc unm akTuBannio OHKOT€HOB, CIEICTBUEM Yero SBJISETCS HHAYK-
U arloNTO3a WIM TOPMOXKEHHE BXOXKACHHUIO B S (pa3y kierouHoro nukia. I[Ipenmonaraercs, 4To
nHaynupoBanHbld bC amonTo3 onmyxoneBsix ki1eTok MCF-7 cBsi3aH ¢ TOHM)KCHHUEM MHTHOUTOPHOM
aktuBHOCTH ER-00 Ha akTuBHOCTH P53 [48]. BeipaxkeHHass HUTOTOKCUYHOCTHL bC oTMeueHa Ha ony-
xoneBbix kietkax PC-3 mpocratel [47]. Kak cienoBano U3 NpOTOYHO-IIUTOMETPUUYECKOTO aHAIN3a,
a¢dexT ObLT BBI3BaH, TJIaBHBIM 00pa3oM, HHAYKIHeH amonTto3a. O6padotka BC BeI3Basia yBenuue-
HUE aKTUBHOCTU (hepMeHTa Kacmasa-3, MHIYLHPYIOIIETo MPOLECCHl alloNTo3a U yMEHbIIEHUE JKC-
MIPECCUH aHTH-anonTHueckoro nporenHa Bel-2. Cregyer oTMeTHTB, YTO 3aMETHOW IIUTOTOKCHYHO-
CTBIO 00J1aIat0T HE TOJBKO NpupoaHbie bC, HO Takke n ux ananoru [49-51]. [TonydyeHHbIE K HACTO-
AIEMY BPEMEHH SKCIIEpUMEHTANIbHBIE JaHHbIE HHUIIMUPOBAIIU HCCIEA0BaHUS MO pa3paboTKe mpo-
THUBOOITYXOJIEBBIX MpenaparoB Ha ocHoBe bC [52-54].

Bbonee Toro, kpome Boleonucanubix, bC 001anaT psaoM APYyrux MOJ0KUTEIbHBIX CBONCTB
B OTHOIIEHWU MJIEKOMMTAIOIINUX, BKIIOYasi MPOTUBOBUpPYCHOE [65-71], HeliponmpoTekTopHOE [72-
74], anTuamaberudeckoe aevicreue [75-79]. Taxke umerorcs manHble, 4T0 bC MOTYT HCIONB30-
BaThCs MIPU JICUCHUHU JOOPOKAaYECTBEHHOMN TUIIEPIIa3uH MIPOCTAThl U aHAPOTeHHOM anomnernuu [80].

dapmakoKkuHeTHYECKHE HcciaenoBanus Jb

dapMOKHHETHYECKHE UccieqoBaHusl Db ObUIM HauaThl HAMHU C MCIOJIb30BAaHUEM MEUYEHOTO
TputHeM 24-smmGpaccuronuaa (CH-DB) npu BHYTpHKEITyIOYHOM BBEACHHH KpbicaMm. Ilocie BBe-
JICHHS] CTEPOU XOPOIIO BCACHIBACTCS B KEIYIOYHO-KHILIEYHOM TPAKTE U OBICTPO paclpeaenstoTcs
B KpOBH, II€UYEHH, KUIICUYHUKE, JIETKUX U MOYKaX. MakcumalibHas paiMO0aKTHUBHOCTh CHIBOPOTKHU J10-
cturaercs yepe3 30 MUH mocie BBeJeHHs. Bpems MonyBbIBEI€HUS COCTABUIIO MMPUMEPHO 3 Yac mo-
cie BBeaeHud. [logoOHBIM 00pa3oM, MakCUMallbHas aKTUBHOCTH B TEUYEHU TaKKe MMela MECTO
crycrst 30 MHHYT M 3aTeM MOCTEIICHHO YMEHbIIATach. AKKymymuposasue ~H-2b (n/mmm ero mera-
00JMTOB) MEAJIEHHEE BCErO MPOUCXOINUT B TMOYKAX, T MaKCUMalbHas paJHOaKTUBHOCTh HaOII0-
naetcs cnycta 6 yac. B TOHKOM KHIIIEYHHKE MaKCHUMallbHas KOHIEHTpaIusl HaOIrogaeTcs yxe ue-
pes 15 mun. TTockomIbKy 3HaUnTENbHOE KomudecTBO “H-IB U (Mmn) mpoaykToB ero Guotpanchop-
Maluu ObUIO HAllIEHO B MOYKaX, MOYe M (heKaIUAX UCHBITYEMbIX KUBOTHBIX, MOXKHO CHEaTh BbI-
BOJI O TOM, YTO 5TO — [NIABHBIE TTYTH BBIBoAA “H-DB (1 ero MeTaGoIuTOB) M3 OPraHH3Ma.

HanpHelye papMakOKMHETUYECKUE MCCIIEIOBAHUS MPOBOIWIN Ha KpbICax IPU BHYTPUIKE-
JYJOYHOM U BHYTPUOPIOIIMHHOM BBesleHUH Db ¢ ucnosib30BaHeM UMMYHO()EPMEHTHOTIO aHAJIN3a
(MDPA) nns konuuectBeHHOro ompeneneHus Ob B miaa3me M TKaHAX opraHos. B skcnepumenTtax
HCIIOJIb30BAJIM MOJIOBO3PENbIX ayTOpeIHbIX Kpbic-camiioB Wistar. KiieTku ¢ moJonbITHBIMU KUBOT-
HBIMU TIOMEILIAJIUCh B OT/AEIbHbIE KOMHATHl C COOTBETCTBEHHO CTAOMJIBHBIM CBETOBBIM LIUKIIOM
neHb/Houb 1o 12 u. Temmeparypa Bo3ayxa HojjiepkuBanachk B npezaenax 21-23°C, oTHocuTenbHas
BIQXHOCTH — 60-70%, pexxuM npoBeTpuBaHus — 0Kosio 15 o6bemos/yac. Ilepen Haganom uccieno-
BaHUS >)KMBOTHBIC, OTBEUYAIOIINE KPUTEPUSAM BKJIIOUEHHS B HKCIIEPUMEHT, ObUIM paclpe/eseHbl Ha
IPYIIIBI C HOMOIIBIO METO/1a paHioMu3anuu. JKUBOTHBIE, HE COOTBETCTBYIOIUE KPUTEPHUSIM, ObLIN
WCKJIIOYEHBI U3 UCCIIEJIOBAaHMS B TEUCHHE KapaHTHHA. B 3KCIepUMEHThI BKIIOYAIU 30POBBIX OCO-
Oelf My>KCKOT0 110J1a ¢ YUCThIM U IVIAJKUM IIEPCTHBIM TOKPOBOM, C HOPMAJIbHON JBUTaTeIbHON aK-
TUBHOCTBIO, IPOILEAIINE 2-X HEACIbHBIN KapaHTUH. Bo3pacT kpeic, 0TOOpaHHBIX Ui SKCIIEPUMEH-
TambHOUN paboThl, 2—2,5 Mecsna, Mmacca kpeic 250,0 - 280,0 r. Paz6poc mo ucxoaHoit Macce B TpyI-
nax He npesbiman +10%. [{ns nccnenoBanus pacnpeneneHus Ob B opraHax U TKaHSX, )KMBOTHBIX
PaHIOMU3UPOBATIM M (OPMUPOBAIM B TPYIIIBI, IPU 3TOM KaxKIas IpyIma cOCTOsuIa U3 6 0COOeH.
Jlnst kaxaoi u3 8-mu papmMakokuHeTHUeckux Touek (5, 10, 20 mun, 1, 6, 24, 48, 120 gac oT mo-
MEHTa BBeJIeHUs 00pa3iia) UCIOIB30BAIHN MO 1 IpyIine SKCIepUMEHTAIbHbBIX JKUBOTHBIX. BBeneHne
uccieayeMoro obpasua ais Bcex (BoceMb) (hapMaKOKMHETHUECKUX TOYEK BBIOIHSIIOCH B OJUH
neHb. buopacnpenenenue Ob B opranax u TKaHsIX dKCIEPUMEHTAIBHBIX )KUBOTHBIX U3ydalH MOCIIE
OJTHOKpPATHOTO BHYTpIKeryaouHoro Beaenus 0,1 mr/mi BonHo-criuproBoro (10:1) pactBopa usy-
gaemoro o0Opasia B oobeme 1,5 Mi1/200 r Macchl Tena KPbICHL.

Jliia 3a60pa mpod MOYM U KaJIOBBIX MAacc, B yKa3aHHbIE PaHEE BPEMEHHBbIE paMKH SKCIEpH-
MEHTa, >KHUBOTHBIX IOMEINAIM B MHAMBUAYalbHBIEe MeTabonuueckue kamepsl (OOO «HIIK «Ot-
KpbITas Hayka», Poccust), rie u ocymecTBisicss 0T00p SKCKpeMeHTOB. [lo mpoBeneHus aHanusa 1o
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KOJINYECTBEHHOMY OIpeZeNeHHI0 coepkanus Db, Bech 3a0paHHBI MaTepuall XpaHUICS B MOPO-
3WJIbHOM Kamepe npu temneparype — 20°C.

Jlns mosydeHus IiasMbl, KpOBb 3a0Mpany U3 SPEeMHON BEHbl y HAPKOTU3MPOBAHHBIX KPBIC
(1% pacTBOp THOIIEHTANA HATPHS) WITPUIIOM, COJEPKAIIUM CBEKEMPUTOTOBIEHHBIN 3,8 % pacTBOp
UTpaTa HaTpus B cooTHOIIeHUH 9:1. KpoBb momemnany B IIacTUKOBBIE MPOOUPKH, KOTOPHIE HHKY-
OupoBaiIM A KOAryJsilMM Mpu KOMHATHOW TemmepaType 1 yac, mocie 4ero LHEeHTpu(yrupoBaiu
mpu 3000 06/MuH 20 MUH U OTOMpAIH TUIa3MY B TUIACTUKOBBIC MMPOOUPKH C TPOOKaMHU.

Cpazy nocie 3a00pa KpoBH, Y SKCIIEPUMEHTAIBHBIX )KUBOTHBIX MTPOBOJIMIN SKCTHPIALUIO OP-
raHoB (II€YEHb, MOYKH, CEJEe3CHKA, OONBIIONW CAJIbHUK, JKEIYyIOK, TOHKHUH KHUIIEeYHHUK, OefpeHHas
MBIIIIIA, JIETKUE U CEepALe), KOTOpble OBICTPO B3BEIIMBAIM, OTAEIBHO MOMEIANIN KaX/bli OpraH B
3apaHee TOATOTOBJICHHYIO W MapKHPOBAaHHYIO B COOTBETCTBHHM C HICHTH()PHKALMOHHBIM KOIOM
AIFOMUHUEBYIO (DOJIBIY M 3aMOpaXHMBAIM B XKHUJAKOM a3zoTe. Jlo mpoBeneHus aHaiu3a M0 KoJnde-
CTBEHHOMY OIpE/IEIECHUIO cofiepkaHusl Db Bce 3aMOpoKeHHBIE OpraHbl U TKaHHU, BKIIIOYAsl IUIa3My
KpPOBHU, XpaHWINCh B MOPO3WJILHOM Kamepe npu temrepatype -70°C.

HaBecku opraHoB M TKaHeil rOMOr€HU3UPOBAIN B MeTaHoue (Ha 1 rpamm TkaHu 2-3 M1 MeTa-
HoJa), Bbiep)kuBanu npu 4°C B Teuenue 24 4. Jlanee romoreHat ueHtpudyruposanu npu 3000
00./c B TeyeHne 15 MuH, OTOMpaIN aJMKBOTY METAHOJIBHOTO IKCTPAKTA, MEPEHOCHIN BO (DIIaKoH,
ylapHuBajii, OCTaTOK pacTBopsuid B OydepHoMm pactBope (pH 7,4) npu nepemenmMBaHuy B TE€UCHHE
18 u. [TomyuenHsIif 0O6pazen aHanu3upoBaIu MeToioM NDA.

K kaxxnomy o6pasiy mouu (0,5 mut) no6asnsiiu 20 MK B-TIIIOKOPOHUA3bl, BBIIEPKUBATIN B
tepmoctate mpu 42°C B TeueHHe 4aca, 3aTeM J100aBIsuIn 3-X KpaTHbIM M30BITOK 3THIIAIETaTa, Ie-
pememMBaIy U BblAepkHUBaIM B TepmoctaTe 18 u mpu 38°C. Opranuueckyro (azy OTIENsIH,
MIEPEHOCHIIM BO ()JIAKOH, YIapuBaJd U OCTaTOK pacTBopsiau B OypepHom pactBope (pH 7,4) npu
nepememnBanuy B TeueHue 18 u. Iloxydennslit o6pasen ananuzupoBain Mmerogom MDA.

HaBecku 3KCKpeMEHTOB FOMOT€HU3UpOBaJIM B MeTaHoie (Ha 1 rpamMm 4 M MeTaHoJa), BbI-
nepxxuBanu npu 4°C B Teuenune 24 4. Jlanee romorenar nentpudyruposanu npu 3000 06./c B
TeyeHue 15 MuH, OTOMpaIM aJMKBOTY METaHOJBHOIO S3KCTpaKTa, NEPEeHOCHWIH BO (DIaKoH,
yIapHuBajii, OCTaTOK pacTBopsuid B OydepHoMm pactBope (pH 7,4) npu nepememinBaHuM B T€UCHHE
18 u. /lna onpenenenus coxaepxxkanus bC ucnonab3oBanu UMMYHO(DEPMEHTHYIO TECT-CUCTEMY IIO
ornpeneneHuto 24-snubpaccunocreponion [81-83].

HUDA opeanos, mouu u sxckpemenmos. KanubpoBouHble TPOObI TOTOBUIM METOJIOM CEPUHHBIX
pa3BeCHUI HCXOMHOTO CIIMPTOBOIO PacTBOpa ¢ M3BECTHOU KOHIeHTpanueit Db Ha OydepHom pac-
tBope (0.05 M tpuc, 0.05% CaCl,, 1% BCA, 1% NaCI u 0.02 % Tween 20, pH 7.4) ¢ no6aBinenuem
0.01% sykcuna K100 B kauectBe koHCepBaHTa. KoHIeHTpalus crepoua B KaTMOPOBOYHBIX MPO-
6ax cocraBuina 0, 1, 3, 10, 30 u 100 mmonbp/n. PacTtBOp (epmeHTaTHBHOTO KOHBIOTATa 24-
3MHUKACTACTEPOH-IIEPOKCH1a3a XPeHa TOTOBIWIM TaKxke Ha OydepHOoM pacTBope.

B nonuctuposbHble TyHKH IUIaHIIeTa ¢ MMMOOMIM30BaHHBIMU aHTUTeNaMu K Db BHOCHIN 1O
50 MKJT KaTuOpOBOYHBIX MPOO WM aHATIM3UPYEMBIX 00pa3IloB B AyOsmkaTax. Bo Bce TyHKH BHOCH-
mu o 100 MK pacTBOpa KOHBIOraTa 24-3MMKacTacTepoHa ¢ NEPOKCHIa30i XpeHa B TPHCOBOM Oy-
¢bepuom pactBope. [Inanmers nHKYyOHpoBanu B Teyenue 1 4 npu 37°C B TepmocTaTte, 3aTeM yaams-
JU KUJAKOCTh W3 JIYHOK M TPOMBIBIIM HUX HOpoMbIBOYHBIM pacTBopoM (1% NaCl, 0.02%
Tween'"20). Bo Bce mpoMbIThIe TyHKH 106aBismu 1mo 100 MKI XpOMOreH-CyGCTpaTHOM cMmecH
(pactBop 3,3°,5,5’-TeTpaMeTHiOCH3UIMHA B CyOCTpaTHOM Oy(epHOM pacTBOpE) U MHKYOUPOBAIH
pu 37°C B Teduenne 15 munyT. OcTaHAaBIMBAIN PEaKIHIO J0OABIEHUEM BO BCE JIYHKH 1Mo 50 MKII
pactBopa cron-peareHra (5% pactBop H2SOy).

OnTHyecKylo IIIOTHOCTh PacTBOpA BO BCEX JIYHKAX M3MEPSUIM Ipu JUIMHE BoaHbI 450 HM. Pe-
3yJIbTaThl aHAJIN3a PACCUUTAIN METOJOM MHTEPIOJALMHU 110 KanuOpoBouHOMY rpaduky. B koopau-
Hatax “logit-log” crpounu rpadux 3asucumoctu B/By100% 0T KOHIEHTpauu OpacCUHOCTEPOUA
B KaTHOPOBOYHBIX Tpobax (HMoib/1). [lo kanuGpoBodHOMY rpaduKy ompeaensiu cojaepxxanue b
B HCCIIEyeMbIX oOpa3siax.

HUDA nnazmul kposu. KannbpoBouHble NMpoObl TOTOBHIIM METOJOM CEPHMHBIX pa3BeACHUI
HCXOJHOTO CIMPTOBOIO pacTBOpa ¢ M3BECTHOW KOHIEHTpanuel Db Ha uHTakTHOM 1uasme. Kon-
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[EHTpAaIMs CTePOnJIa B KATMOPOBOUHBIX Ipobax coctasisia 0, 1, 3, 10, 30 u 100 amomns/n. PacTBop
(epMEHTAaTUBHOTO KOHBIOTaTa 24-3MUKACTACTEPOH-TIEPOKCUAA3a XpPEHA TOTOBWIM Ha TPHUCOBOM
OydepHoM pactBope. Iy aHamM3a KUCIIOJIB30BAU 00pa3lbl IIa3Mbl 0e3 MpeaBapUTenbHOU 00pa-
00TkH. B monucTHposbHbIe TYHKH IJIaHIIETa ¢ UMMOOUIN30BaHHBIMU aHTUTENaMHu K Db BHOCHIN
mo 50 MK KanuOpPOBOYHBIX MPOO, MPUTOTOBICHHBIX HA IUIA3Me, WM aHAIM3HPYEMBIX 00pa3loB
ma3mel. BHocuiu Bo Bee nyHkd mo 100 Mk pacTBOpa KOHbIOrata 24-3myMKacTacTepoHa ¢ MepoK-
CH/a30i XpeHa B TpHUCOBOM OydepHoM pacTBope. Jlanee aHanu3 U pacueT pe3yabTaTOB MPOBOJAMUIU
00bIYHBIM 00pazoM. [lomydeHHbIE pe3yabTaThl IPEICTABICHBI B TA0IHIIAX.

Tabmuma 1
Konnentpanus 24-9b B mia3mMe KpoBHU MPY BHYTPUIKEITYJOUHOM BBEICHUU
Konnenrpanus 24-9b, Hr/ma
Bpens, wt 10 15 60 180
O6paserr
1 0,87 5,77 2,07 0,53
2 0,91 5,29 1,87 0,48
3 0,82 4,81 2,36 0,58
4 0,87 6,25 2,31 0,48
5 0,96 5,77 2,21 0,62
6 0,77 6,73 2,45 0,48
Cpennee, HT/MIT 0,87 5,77 2,21 0,53
CraHapTHOE OTKIIOHEHUE 0,07 0,68 0,21 0,06
KoaddurnmenT Bapuaruu, % 7,68 11,79 9,53 11,50
Ta6mmma 2

Konuentpanus 24-2b B mia3me KpoBH IIpU BHYTPUOPIOIIMHHOM BBEICHUU

Konnenrpanus 24-9b, Hr/mn
Bpews, mintt | g 10 | 15 | 60 180

O6pa3err

1 9,61 | 10,58 | 3,94 | 2,60 0,48

2 13,46 | 9,61 | 490 | 2,69 0,58

3 12,02 | 8,65 | 4,61 | 3,17 0,62

4 11,54 | 9,61 | 423 | 298 0,48

5 10,58 | 11,06 | 4,61 | 2,88 0,67

6 12,02 | 8,17 | 4,52 | 2,40 0,58
Cpennee, HT/mMi 11,54 | 9,61 | 447 | 2,79 0,57
CranapTHOE OTKIIOHEHUE 1,33 1,10 | 0,34 | 0,28 0,08
Koaddurnument Bapuamuu, % 11,49 | 11,40 | 7,54 | 9,99 13,54

N3 tabnui 1,2 BUIHO, 9YTO CrIOCOO BBEACHHS Mperapara OKa3bIBaeT HE3HAUUTEILHOE BIUSHUE
Ha CKOpOCTh BcachbiBaHUs. B xoze uzydenus GpapMakOKMHETHKH IOKa3aHo, yTo Db mpu BHyTpuxke-
JyTOYHOM BBEJICHUH BCachIBaeTcs ObICTPO, a MaKCUMallbHAsI KOHIIGHTpAIMsl B IJIJa3Me KPOBU OTMe-
gaetcs yepe3 5-10 muH. [Tonamast B kpoBoTok, b 00paTMO CBSA3BIBaETCS ¢ O€ITKaMH IIa3Mbl KPO-
BH.

JlanHble, pUBeIeHHBIC BTaOMULax 3-7, IeMOHCTPUPYIOT paclpeaesieHue mpernapara B opra-
HaX KPBICHL.
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Tabnuma 3
Conepxanune 24-2Ob B TKaHSIX KeNyAKa MPU BHYTPUKETYTIOYHOM BBEACHUU
Coneprxanne 24-0Ob, Hr/T
Bpewa, it |- 10 20 60 360
O6pa3ert
1 1461,4 32453 1580,7 807,5 43,8
2 830,9 45094 1386,2 780,8 59,6
3 1301,2 31479 1569,0 514,7 39,8
4 1015,5 2790,5 950,8 680,9 55,8
5 1170,8 3150,8 1159,6 849,2 40,6
6 910,2 2680,3 1289,1 709,5 49,5
Cpennee, HI/T 1115,0 3254,0 1322,6 723.,8 48,2
g;:mapmoe OTRIOHE™ | 240,95 654,51 243,84 119,79 8,21
Kosp¢uument papua- 21,61 20,11 18,44 16,55 17,04
unu, %
Tabmuma 4

Copneprxanue 24-0b B TKaHSIX TOHKOTO KMIIEUYHUKA PU BHYTPHXKETYIOYHOM BBEICHUU

Copepxanwe 24-0Ob, Hr/T

Bpews, Mux 5 10 20 60 360
Ob6pasen

1 98,6 175,9 257,3 167,6 65,8

[IponomkeHne Tadnuibl 4

2 67,5 107,0 290,6 94,4 98,8

3 82,3 186,3 230,4 140,7 55,9

4 59,3 167,8 310,2 154,2 70,9

5 79,8 158,4 262,3 137,8 67,3

6 89,8 195,6 338,5 171,6 88,5
Cpennee, HI/T 79.6 165.2 281.,6 144.4 74,5
g;:HHapTHoe OTHIIOHE- 14,36 31,39 39,30 28,04 15,95
Koadd. Bapuanuu, % 18,05 19,00 13,96 19,42 21,40

Tab6muna 5
Conepxanue 24-Ob B eueHu IpyU BHYTPUKEITYT0YHOM BBEJICHUU
Conepsxanne 24-0Ob, Hr/r

Bpews, mun 5 10 20 60 360
O6pa3err

1 25,0 106,4 180,4 2154 45,4

2 38,1 95,4 2123 190,5 66,4

3 41,5 81,1 195,6 175,5 38,6

4 52,9 83,8 150,6 230,9 59,5

5 41,2 113,9 173,2 166,8 40,8

6 35,4 73,9 155,7 148,2 60,3
Cpennee, HI/T 39,0 92,4 178,0 187,9 51,8
g;:HHapTHoe oriione: 9,10 15,56 23,50 30,94 11,67
Koadd. Bapuarum, % 23,31 16,84 13,21 16,47 22,52
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Tabnuna 6
Conepxanune 24-2Ob B moykax Mpu BHYTPHKETYI0YHOM BBEIACHUH
Copepxanwne 24-0Ob, Hr/T
Bpewmsi, Mun
O6paserr 5 10 20 60
1 15,5 21,9 40,9 23,6
2 17,9 35,7 45,5 26,3
3 18,6 34,7 27,8 17,2
4 14,8 23,3 50,6 20,5
5 13,9 31,8 35,8 16,8
6 11,1 25,6 32,3 25,8
Cpennee, HI/T 15,3 28,8 38,8 21,7
CrangapTHoe 2,74 6,00 8,49 4,17
OTKJIOHCHHE
Koadd. Bapuanuu, % 17,91 20,80 21,88 19,26
Tabmuma 7
Conepxanue 24-Ob B JIerKuX Npu BHYTPHXKETYIOYHOM BBEACHUU
Copepxanue 24-Ob, Hr/T
Bpewms, Mun
O6pasery 5 10 20 60
1 105,4 145,6 29,2 16,8
2 76,3 162,8 28.4 20,9
3 85,8 171,5 37,8 15,8
4 75,6 117,3 25,9 17,7
5 80,9 159,7 30,4 23,6
6 104,7 195,7 21,9 14,9
Cpennee, HI/T 88,1 158,8 28,9 18,3
g;:HHapTHoe oTiIoHe 13,62 26,22 5,29 3,32
Koadd. Bapuarum, % 15,46 16,51 18,28 18,18

N3ydyenne nuHaMUKH conepkaHus Db B opraHax W TkaHAX (IIEYCHH, IOYKaX, CEIE3CHKE,
CaJIbHUKE, KEeNyJIKe, TOHKOM KUIICYHUKE, MBIIIIAX, CEP/IIE U JIETKUX) MPHUBENIO K CIECIYIOIIUM pe-
synbTaTam. Conepkanne Db B jkenmynke gocturaeT Makcumyma depes3 10 MuHyT, a uepes 6 yac oHO
COIOCTaBUMO C TaKOBBIM B JIpyrux opranax. HauGosmplee HakomieHHe OpacCUHOCTEpOUIa PO C-
XOJIUT B TIEYEHU M TOHKOM KuiieuHuke. Ero cogepkanue gocrturaet ~130 Hr/r yepe3 1 gac mocie
BBeJleHUs B meueHu U ~300 HI/T — B TOHKOM KUIICYHHUKE, 3aT€M MOCTEIIEHHO YMEHBIIIACTCS U Yyepe3
2 cytok cocraBiser 1-4 Hr/r. 3ameTHOe conepkanue Db ormedeno B moukax (okoso 20 HI/T B Te-
YyeHue nepBoro yaca). OcranbHble OpraHbl He3HAYUTEIbHO HakarmuBatoT Db (ot 15 HI/T B cenesen-

Ke 110 1-3 HI/T B caJbHUKE).

AHanu3 SKCIepUMEHTATBHBIX (PapMaKOKMHETUYECKUX KPHUBBIX U OIICHKA MapaMeTpoB OJHO-
KaMepHOM mozenu [84] ¢ yd4eToM BcachIBaHMS IMO3BOJMUJIM MOJYYUTh MOJEJIbHBIE U CUCTEMHbBIC
bapmakokuHeTnyeckue napamerpsl Ob (Tabnuna §).
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Tabnuma 8
dapMaKOKMHETHYECKHE TTOKa3aTenu Jb
[Tokazatenu O6o3nauenue | Bayrpmwkenynounoe | BryrpuOprommHHOE
BBEJICHUE BBEJICHUE

Jo3a D (MKT/T) 1 MKT/T
KoHcraHnTa abcopOrum Ka(a) 11,2 —
[Tepron momyabcopOumu t1/2a(9) 0,062 -
MakcumanbHasi KOHIIEHTpa- Cnax(HT/MT) 5,77 -
st
Bpewmsi, cooTBeTcTBYIOIIEE Tiax(41) 0,250 -
Cmax
Oxwunaemast HayanbHast KOH- | Cy (Hr/min) 5,95 13,84
IEHTpaIus V&=D/Cy
Kaxymuii o6bem pacnipene- | Vqy(min/r) 168,1 —
JIEHUS V&=D/Cy
[Tmomane mox xpusoit C(t) B | AUC 5,19 14,7
1a3Me (Hr-9/MIT)
KoHcranTa snumMuHamm ke(a™) 0,836 0,943
[Tepuox momyBbIBOA t1/2¢(4) 0,829 0,735
OO0muii KITUpeHe ClI (n/d9/kr) — 68,0

CI=D/AUC
Cpennee Bpems MRT (u) 1,29 1,06
YACPKUBAHUA MRT=AUM

C/AUC
Cpennee BpeMs BCAChIBaHUS MAT (u) 0,23

MAT=MRT,

)K_MRTB6
buonocrtynHocts F (%) 35,3

F=AUC;,/A

UC45°100%

IIpoBepka runores3sl JMHEMHOCTH NPEICTABIECHA KMHETUYECKUMHU KPUBBIMHM 3aBUCUMOCTH
KOHIEeHTpauuu Ob B mia3Me KpoBU OT BPEMEHHM IPHU Pa3IUYHbIX J03aX (puc. 1) U 3aBUCHMOCTHIO
3HayeHuit AUC oT BeTM4MH BBOJUMBIX 7103 IIpernapara (puc.2).

D N
]

(2}

KoHueHTpauua 36 B
nnasme, Hr/mn

O L N W b

1’SBpeMﬂ, y 2

2,5

e=@=—20 MKI
=fil= 100 MKr

3,5

Pucynok 1. Kunerndeckue kpupbie Db B m1a3mMe KpOBH KPBIC MIOCIIE OJJTHOKPATHOTO BBEACHUS B
PAa3JIMIHBIX JO3UPOBKAX
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y=0,0241x + 0,1569
R?=0,9662

AUC, Hr*u/mn

Pucynoxk 2. 3aBucumocts 3HaueHUHAUC 0T BeTMYMH BBOJUMBIX 7103 Db

YpaBHEeHHE TUHEHHOHN perpeccHy TUIOIaAH 1Mo (hapMaKOIOTHIECKON KpUBOW WMEET BHU/I:
Y =0,024x + 0,156

Takum o0pa3zom, BelMunMHA CBOOOAHOIO WIEHA YpaBHEHMsI HE IPEBbIIIAJA B HAILEM CiIydae
0,156, 4TO MMO3BOJISIET MPUHATH TUIIOTE3Y JINHEHHOCTH U3Y4YEHHBIX 103 Ob.

[To pe3ynpTaTam MpOBEIEHHBIX MCCIEA0BaHUN MOXHO CHEJIaTh BHIBOJ O TOM, YTO IIPU IpHeE-
Me BHYTpb Db BcackiBaeTcst ObicTpo. MakcuMasbHas KOHILEHTpalus B IUIa3Me KPOBH OTMEYAeTCs
gyepe3 5-10 MuH U cocraBisier nopsiaka 4-6 ur/min. [lomagas B kpoBoTok, Db cBs3bIBaeTcs ¢ Oenka-
MU I1a3Mbl KpoBu. [locnenyromiee CHHXKEHHE KOHLEHTPALUHU XapaKTepU3yeTcs BPEMEHEM I10JI0-
BUHHOTO YOBIBaHHUS, KOTOPOE paBHO nopsaka 50 MuH.

OOuiee cpenHee BpeMs MPUCYTCTBUSL Tpenapara B opranusme (mokasarens MPT) cocraBis-
eT mopsiaka 77 MuH. BenndnHa KaKyIerocs CTalliOHapHOTO 00beMa pactpeieIICHHs — TTOKa3aTellb
Vg — coctaBnsieT nopsiaka 168 n/kr. AdcomoTHas OuonoctynHocts — 35%. B ¢epmeHTaTHBHBIX
peakuusx, MpoTEeKAIIUX B MEUEHU M MOYKaX, T'MIAPOKCHIIbHBIE rpynmnbsl Db B3auMoAeicTByeT c
TJIIOKYPOHOBOM KHCIIOTOW WM CyabaTupyoumMu arentamMu. O0pasyromuecs: BOJOpacTBOPUMBIE
KOHBIOTaThl (TJIIOKYPOHUABI U CYIb(}aThl) — OCHOBHBIE (DOPMBI IIpenapaTa, SIKCKPETUPYEMbIE C MO-
YOU.

dapmakokuHeTnyeckue nmapamerpsl Db nunelnsl B nuanazone 103 100-1000 Mxr/kr.
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OCIMIIKTEPIIH CTEPOMATHIK TOPMOHIAPBI: MEJINIIMHAJIBIK ACTIEKTLJIEP
"KOHE ®APMAKOKUHETHUKAJIBIK 3EPTTEYJIEP

AJL Casuyk, P.IL./-lumeunosckan, B.M.Hacek, E.B.Canbvko-Cuucnenox,
B.H.’Kaounckuii, B.A.Xpunau*
e-mai: khripach@iboch.bas-net.by
benapycs Pecnnybnukacsl ¥FA bruoopranukaiblk XUMUsI MHCTUTYThI, MUHCK K.,
benapycw Peciybnukacst

[Tomy/a >KbUTbI KAHIBLIAPFA KATBHICTBI OPACCHHOCTEPOHUITAP/IBIH dCCPIHIH MEIUIIUHAIIBIK acTIeKTiIepi OOMbIHIIA
MomiMeTTep KenrtipinreH. OnapAplH iIIHAE TOKCHUKOJOTHS, AaHTHXOJICCTCPHHEMHUSUIBIK ocepi, JKerire Kapcel
KOJIIaHBUIATHIH, aHA0OJNMKANBIK, aJaNTOTCH/IK, AHTHBHUPYCTBIK >oHE Oacka na ocepinep Oap. Ereykyiipeikrapra
xKacairaH Toxipuoenepae 30 MKI/Kr MeIIepMEH acKasaH imriHe Oip peT eHrisreHae 24-3MHOpacHHONUATIH HETi3Ti
(hapMaKoJIOTHAIIBIK TapaMeTpiiepi Oaramauael. [Imasmaga 24-3nuOpacCHHOMUATI aHBIKTAYIBIH HMMYHIBIK-()EPMEHTTIK
omici maiimamaHeuibl. PapMmakokmHeTHKanblK — mapamerpiepAinl 00-1000 MKr/kr auama3oHOa CHI3BIKTHIK OOJBIT
TaOBUIATHIHABIFBl KOPCETLIII.

PLANTS STEROID HORMONES: MEDICAL ASPECTS
AND PHARMACOKINETIC STUDIES

A.L. Savchuk, R.P. Litvinovskaya, V.M. Nasek, E.V. Sanko-Schislenok, V.N. Zhabinsky,
V.A. Chripach*
e-mai: khripach@jiboch.bas-net.by
Institute of Bioorganic Chemistry of the Russian Academy of Sciences, Minsk, Republic of Belarus

The review presents data on medical aspects of brassinosteroids action in point of homoiothermal. Among them
are toxicology, anticholesterolic effect, antitumor, anabolic, adaptogenic, antiviral and other effects. In the experiments
in rats the evaluation of the basic pharmacological parameters of 24-epibrassinolide after a single intragastric admin-
istration at a dose of 30 pg/kg was made. Immunoenzyme method of determining 24-epibrassinolide in plasm was used.
It showed that pharmacokinetic parameters were linear in the range of 100-1000 pug/kg.
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JlekapcTBeHHbIE penapaTbl HAa OCHOBE 3K/IUCTEPOH/I0B
’KHUBYYKH TYPKECTAHCKOH
(Ajuga turkestanica Regel. Brig.)

IKCYMUJI

ouono2uueckana akmueHasa 000aesKa

aA0anmMo2eHHO20 0elUCHeus

Cocmae
ARMUBHBIE 6EULECHEA - CYMMA IKOUCMEPOHA 2,5 M2, MYPKECHEPOH (He MeHee 2,5%) u 12 mz upudoudsi.

DapmaroI02UYECKUE CE0TICINEN

IIpoasadaem mMOHUIUPYIOU{ee Oelicméue, CHUMYIUpYem padomocnocodHocms, HPeOoXpaHAent om
HEZAMUEHO20 6030eliCINEUA PAFTUYHBIX CIPECCOPHBIX (Parmopos. I1o0 deticmetiem IKCYMUOA YCUTHEAEMCA
OuocUHmMEs NPONEUHA 8 OP20HUSME, OCODEHHO 6 MBIHIEYHOIl MKAHU, CMUMYIUPYEMCA 3PUMponoIs u
UMMYHOZeHes. Botssieaem ONazonpuanssle cO6Uzi 6 y21e600HOM, TURUOHOM U 3TEKMPOTUSHOM OOMEHX,
Yayqduiaem Qusudeckoe U NCUXUHLECKOE COCHMOAHUE, NOSLIHLAEM (OVHKUUOHWILHBIE 603MONCHOCHIU
opzanusma. Tarxce KOppuzupyent HAPYUieHHsLIL MemadoiusmM & OpP2AHAX U 6 MIKAHAX NPU PAasTUYHbIX
RAMOTOZUHECKUX COCMOAHUAX U CROCOOCHEYEM 60CCIMAHOGTEHUI0 UX (QYHKYUWIL, 3adepcusaen
npexcoespeMenHtoe cimaperie op2aHusMa.

ITorasanua K nPUMeHeHUIo

Y &spocisix & Kaudecmee MOHUSUPYIOULEZ0 CPeOCMEa: (CIMEHOOENnPEecCUEHBIL CUHOPOM (CEASAHHBIL C
ocnadieHuem DelOKCUHMESUPYIOU{IX HPOUECCos: RNPU  OTUMETLHBIX UHMOKCUKAUUAX, UHPeryuix),
HespacmenuA. B cocmase KOMOUHUPOSAHHON Mepaniu - APMEPUATILHOA ZUNOMEHIUA, HUHMEHCUBHbBIE
mperuposrku (Oucyrryua CCC, 0coGeHHO ¢ 6bIPANCEHHBLMU HPUSHAKAMU NEPEHANPANHCEHUA MUOKAPOQ U
yeulenuem 0elk0oso20 Kamadoausma), 6 xadecmee JIC, ROSLILAAIONEZ0 CKOPOCHIHO-CUIO6bLE KAYECHBA €
REPUOO NOOZOMOEKI K COPEEHOSAHILAM.

Crnocod npumeHeHusA 1 00361

BHymps, 00 edst, no 5-10 mz 3 pasa ¢ deHs. Kypc aedenusn - 15-20 oxeti. IIpu HeoGX00UMOCHIH OH MONCEM
dstmes nosmopen nocie 1-2 Hed nepepsiea. B cnopmusHoit meduyune - no 0.01-0.02 2 3 pasa ¢ deHs 6
meyqerHue 2-3 Hed. Bsicuine 00381 0714 83pOCIABIX 6HYMpPL: pasoeasa - 0.025 2, cymoynana - 0.1 z Jua
QOCIMUNCEHUA ONMUMATEHO20 AHADOTUYECKO20 IPPering 00HOEPEMEHHO ¢ HPUMEHEHUEM IKOUCEHA
G01bHOIL H0IHCEH NOYUAMS ¢ RILell A0eKEANIHbLE KOTUYECINEA BeIK06, HCUPOS, V21260008, 6UMAMUHOE I
MUHEPATILHBIX 6EH{ECHB.

ITodounste delicmenn
Y foavHbIX ¢ NAGWILHOIL HEPEHOIL CUCHEMOIL 603MOHCHBL DeCCOHHUNA, RossitieHUe A/, B anux ciydasx
YMEHLULAION 003y WU NPERPA Ao 6e4ePHUIL NPUeM NPpenapama.

TIpomugonoKasaHuA K nPUMEHEH U
TunepyyscmeumeisHOCHS, HcUxuyecKoe 8030yaHcoOeHUe, deccoHHuua,
aApMEPUATLHAA 2ZUNEPIEH A, INWTENCUA, 2UNEPKUHES.

Dopma ssinycra
maonemsu 0.2 2.

IIpoussodumens
OITIT Hucmumyma XumMui pacmume/isHelx 6et{ecms um. IOnycosa C.I0. AH
V3., 2. Tawrkenm, Pecnydnura Y3oexucman.
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WHAT ARE ECDYSTEROIDS: INSECT HORMONES, ESSENTIAL MAMMALIAN
D-VITAMINS OR POLAR STEROLS USED FOR GROWTH IN PLANTS?

Karel Slama
e-mail: slama@entu.cas.cz
Czech Academy of Sciences Institute of Entomology, Ceske Budejovicec., Czech Republic

The theories of insect hormone action were created some 50-years ago by professional insect endocrinologists.
Unfortunately, the scientists slowly passed out and their original results are almost inaccessible. I am one of a few old-
fashioned endocrinologists who has survived. The modern topics and priorities are mostly concerned with the isolation
of receptors, enzymes (e.g. esterase) and genes (e.g. Met) in the peripheral target tissues. By contrast, the most im-
portant hormones of the central neuroendocrine system (i.e. neuropeptides of the neurosecretory cells of the brain, cor-
pora cardiaca, corpora allata) are usually neglected. I found, for example, that ecdysone and ecdysteroids, which were
accidentally discovered in the search for an insect moulting hormone, are not true insect hormones. Moreover, the ses-
quiterpenoid JH-I, which is still believed to be the true juvenile hormone (JH), is also not an insect hormone. Indeed,
JH-I turns out to be just one of 4000 juvenoid bioanalogues, mimicking the JH action. The JH-I is a trivial excretory
product of exocrine, not endocrine, colleterial glands of the male Cecropia, Hyalophora cecropia (Linnaeus, 1758) silk-
worms. This paper describes briefly some neglected physiological problems of insect hormone action with the aim to
encourage discussions about their interpretations.

The history of insect hormones begins by the discovery of insect brain hormone by Stefan
Kope¢ in 1917. The next important milestone in the history of insect hormones was the elucidation
of the inhibitory role of juvenile hormone (JH) in insect metamorphosis by Sir Vincent B. Wig-
glesworth in 1936. Another important step was the discovery of JH activity in the lipid extracts of
adult male Cecropia, Hyalophora cecropia (Linnaeus, 1758) (Lepidoptera: Saturniidae) silkworms
by Carroll M. Williams in 1957, followed by the isolation of the first chemical compound with JH
activity from the excrements of the beetle Tenebrio molitor Linnaeus, 1758 (Coleoptera: Tenebrio-
nidae) by Peter Schmialek in 1961. The active compound appeared to be a trivial sesquiterpenoid
alcohol farnesol, which attracted the attention of JH research to isoprenoid chemistry. In 1965, C.
M. Williams and Karel Slama unexpectedly uncovered a «paper factor» with JH activity, which was
later identified as an alicyclic isoprenoid compound, juvabione from the wood of the Canadian bal-
sam fir, Abies balsamea (L.) Mill. At the same time, Herbert Réller and his co-workers identified
the JH-active principle from the Cecropia extracts as an ester of a sesquiterpenoid acid, 10,11-
epoxy-7-ethyl, 3,11-di methyltrideca-2,6,-dienoic (homofarnesoic) acid, which became generally
known as JH-I, believed to be the true JH of insects (for a review and references, see Slama 2013).

The physiological role of JH in insect development, metamorphosis and reproduction was
first elucidated by Sir V. B. Wigglesworth in 1940, using his favourite insect Rhodnius prolixus
Stal, 1859 (Exopterygota: Heteroptera: Reduviidae). Among endopterygote insects, the ground
stone of insect hormone action was laid down in 1938 by Jacques J. Bounhiol, who investigated
larvae and pupae of the commercial silkworm, Bombyx mori (Linnaeus, 1758) (Lepidoptera: Bom-
bycidae). Perhaps the most important theoretical analysis of insect hormones was made by C. M.
Williams, after 1947. He performed excellent surgical experiments based on induction of develop-
ment in diapausing pupae by transplantations of the active brains from developing pupae, using the
giant American Cecropia silkworm, H. cecropia (Lepidoptera: Saturniidae). In 1952, Williams pro-
posed the first consolidated theory of insect hormone action (review by Williams 1952). According
to the indicated hormonal concept, which is generally known as the brain-prothoracic gland (PG)
theory of Williams, the developmental cycles are stimulated by the moulting hormone (growth and
differentiation hormone), produced by the PG in response to the hormone released from the brain.
The possible involvement of PG in developmental regulations came from the previous work of
Soichi Fukuda (1944) in silkworm larvae. However, the attempts of Williams to induce develop-
ment of diapausing pupae by implantations of PG alone failed. Later, Williams (1987) honestly un-
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founded his brain-PG theory after finding a large depot of ecdysteroid in the pupal intestine of
Manduca, with the disintegrated PG.

In 1951, Hans Piepho proposed a simplified model of insect hormone action. He transplanted
small pieces of larval epidermis into pupae and, conversely, pieces of pupal epidermis into the lar-
vae of the wax moth, Galleria mellonella (Linnaeus, 1758) (Lepidoptera: Pyralidae). The implants
made cyst-like regenerates in the course of the moulting cycles of the host. The cuticle was deposit-
ed on the inner side of the implants. Observations on the fate of the implanted epidermis led Piepho
to conclude that the polymorphic larval, pupal and adult structures were determined simply by the
respectively high, medium or zero concentrations of JH in the haemolymph. According to this theo-
ry, for example, cells of the pupal epidermal implants developed backwards into the larval patterns
under the high JH concentration in the young larval instars. The theory of Piepho was very attrac-
tive, but practically unaccountable. The results have never been repeated and verified. Unfortunate-
ly, the theory received large credibility after being approved by the authority of Sir Vincent B.
Wigglesworth (1954). After 1959, endocrinologists Howard A. Schneiderman and Lawrence I Gil-
bert created and advertised a combination of the brain hormone-PG theory of Williams (1952) and
the large-medium-zero JH theory of Piepho (1951). Their model of insect hormone action, which
can be observed in Figure 1, became the widely disseminated theoretical model of insect hormone
action (Schneiderman and Gilbert 1965; Novak 1966; Slama 2013, 2015; Slama et al. 1974).

Figure 1. The widely accepted and long time used model of insect hormone action (modified
by Slama 2013). The essential axioms are: 1. The developmental cycles are stimulated by a moult-
ing hormone released from the prothoracic glands in response to a hormone released from the brain
(Williams 1948, 1952; unfounded by Williams 1987); 2. Larval, pupal and adult epidermal struc-
tures are determined by the respectively large, medium or zero concentrations of juvenile hormone
(Piepho 1951; Wigglesworth 1954; Schneiderman and Gilbert 1961, 1964; Gilbert 2012; Riddiford
2012; Jindra et al. 2013).

The mysterious moulting hormone

Since the beginning of insect hormone research, endocrinologists thought that, in addition to
the brain hormone, there was a special hormone for stimulation of the moulting cycles (Wiggles-
worth 1935 in Rhodnius; Bounhiol 1938 and Fukuda, 1944 in Bombyx; Novak 1949 in Oncopeltus
(Hemiptera: Lygaeidae); and various German authors in Ephestia (Pyralidae), Galleria and other
species; reviewed by Pflugfelder 1958). The existence of special moulting hormone produced by the
PG in response to a prothoracicotropic hormone (PTTH) of the brain (Figure 1) became the crucial
theoretical axiom for two generations of insect physiologists, biochemists, and molecular biologists
(reviewed by Nijhout 1994, Nation 2002, Riddiford 2012, Gilbert 2012). Anatomically, due to their
branched structure perhaps the PG of insects are most difficult insect organ to remove. Neverthe-
less, the gland was removed from the living insect body by several authors (Slama 1998). In 1983, 1
removed the PG from several hundred penultimate and last instar larvae of Galleria (Slama 1983).
The PG-ectomised larvae performed successfully a regular sequence of the moulting cycles (larval-
larval, larval-pupal and pupal-adult moults), which provided experimental evidence that these
glands were used for physiological functions other than stimulation of the moults. The final evi-
dence that the theory of Piepho did not correspond to reality was provided by Slama (1975), who
demonstrated for the first time that insect epidermal cells have only two developmental options, not
three. Two decades later, it was determined by the scanning electron microscopy (SEM), that the
insect epidermal cells could either repeat the extant structures under influence of JH or develop
structures of the next developmental stage in the absence of JH (the «all or none» rule in responses
of individual cells to JH; Slama and Weyda 1997).

Recent investigations reveal that the PG of insects are exclusive targets of JH, not PTTH of
the brain as it is currently anticipated (Riddiford et al. 2003, Gilbert 2012). The true physiological
function of PG depends on the production of special, hitherto unknown, adipokinetic superhormone,
which enables the juvenile, young larval instars to grow and survive on dry food. The hormone
stimulates the augmented supply of metabolic water by the total combustion of the dietary lipid
(Slama and Lukas 2013). This relatively prosaic hormonal role of the PG has been overshadowed
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by 50 years of persistent belief in the falsified hypothesis that the PG produced the moulting hor-
mone.

Ecdysone and ecdysteroids

The polyhydroxylated derivatives of 7-dehydrocholesterol, generally known as ecdysone or
ecdysteroids, were accidentally discovered by the German chemist, Peter Karlson, in the search for
the insect moulting hormone. In 1965, I used to work with the late C. M. Williams at Harvard Uni-
versity. | remember that he received a sample of ecdysone from P. Karlson for his assays on Cecro-
pia silkworms. The sample stimulated development of the diapausing pupae of Cecropia, which was
considered at that time as a positive response of the moulting hormone from the PG. Based on this
information and the Williams’s brain-PG theory, Karlson defined the biological status of ecdysone
as the moulting hormone of the PG (Karlson 1966). Ironically, this categorical definition of ecdy-
sone survived unchanged until this time, in spite of the fact that C. M. Williams unfounded his orig-
inal, brain-PG theory in 1987. The term ecdysone is also misleading. It was proposed in good faith
of a chemist that the act of ecdysis, which means shedding off the old cuticle, was the same as the
moult. Ecdysis is a neuromuscular physiological phenomenon triggered by special feed-back from
the peripheral organs and stimulated exclusively by the myotropic peptides from the brain and the
corpus cardiacum. Actually, ecdysone and ecdysteroids strongly inhibit, not stimulate, the act of
insect ecdysis (Slama 1980; for review and references see Slama 2015b). In mammals, ecdysteroids
exhibit a plethora of important pharmacological effects that are similar to the structurally related, 7-
dehydrocholesterol derivatives of the sterolic D-vitamins (review by Slama and Lafont 1995). Un-
fortunately, persistent belief in the arthropod moulting hormone hindered clinical investigations of
the beneficial, vitamin-like effects of ecdysteroids in human medicine.

In 1966, almost immediately after disclosure of the crystallographic structure of ecdysone,
phytochemists reported a widespread occurrence of ecdysone derivatives in a number of species of
lower and higher plants (review by Slama 1979, Slama et al. 1974). Certain plants contained incred-
ible amounts of these «insect moulting hormones». For example, just a gram of rhizomes of the fern
Polypodium contained as much ecdysteroid as did 500 kilograms of silkworm pupae used for the
extraction of ecdysone by Karlson. Recent phytochemists and information that can be retrieved
from Internet still declare that «ecdysteroids are the arthropod moulting hormones». The chemists
differentiate between the phytosterols and zoosterols (phyto- and zoo-ecdysteroids), without being
aware of the fact that the typical zoosterol, 7-dehydrocholesterol, is preferentially hydroxylated by
plant tissues and thus disappears from the pool of the free plant sterols. This statement is document-
ed by a Siberian plant Leuzea carthamoides (Asteraceae) which contains 700-fold more of the poly-
hydroxylated, 7-dehydrocholesterol (20-hydroxyecdysone) in comparison with the true phytoster-
ols, ergosterol and B-sitosterol (Stransky et al. 1998).

According to Slama (1980, 1999, 2015a, b), ecdysteroids are not insect hormones. Instead,
they are homeostatic tissue factors synchronizing growth of epidermal tissues with the secretion of
new cuticle. The endogenous peaks of ecdysteroid in the haemolymph are not a cause but a conse-
quence of determined stages of the inherited morphogenetic process. Insects do not synthesize the
sterol nucleus. They take it from food or symbiotic bacteria. According to a sterol utilization hy-
pothesis (Slama 1988), the nonfeeding metamorphosis stages of endopterygote insects reutilize the
structurally bound 7-dehydrocholesterol derived from the outlived, disintegrated larval tissues, by
its conversion into partly water soluble ecdysteroid, which is needed for the construction of mem-
branes in the newly proliferating imaginal tissues (Figure 2).

Figure 2.Schematic outline of sterol reutilisation during insect metamorphosis (from Sldma
1998, modified).

Due to predominating chemical and molecular interests, the exact determination of the biolog-
ical status of ecdysteroids as well as juvenoids is less important than the determination of their re-
ceptors (Jindra et al. 2015). A textbook definition of an animal hormone states that it is a chemical
compound produced by specialized cells of the endocrine glands, which is released into circulatory
system for the regulation of growth and metabolism in distant target tissues. Ecdysone and ecdys-
teroids are evidently breaching this definition, because they are liberated from multiple disintegrat-
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ing peripheral tissues, not only from the deteriorated PG (Slama 2015a). During the past five dec-
ades, the academic and industrial complex has developed circa 4,000 of mostly synthetic bioana-
logues of insect JH (juvenoids, Slama 1999). However, only one of them, the sesquiterpenoid epox-
yhomofarnesoate ester, known as the JH-I, found in the male abdomens of Cecropia silkworms, was
advertised as the true JH. Yet, well before 1965, JH-activity was encountered in a number of lipid
extracts prepared from microorganisms and plants, from ordinary milk cream, human placenta, ad-
renal cortex of vertebrates and some, but not all, insects. Many scientific papers have described the
properties and the mode of action of JH-I (Gilbert 2012). However, I never considered that epoxy-
homofarnesoate ester could be the true JH, because it was more than a million-fold less active in
comparison with certain, synthetically prepared peptidic juvenoids (Slama et al. 1974).

Recent investigations (Paroulek and Slama 2014) provide clear experimental evidence that the
isoprenoid JH-I cannot represent the true corpus allatum hormone. It constitutes, together with the
isoprenoid vitamin E, an excretory product of the exocrine, not endocrine, colleterial gland of the
male Cecropia silkworm. Its function is to stabilise sperm survival within the male ejaculate. In ad-
dition, the isoprenoid JH-I does not play any other physiological role in the non-feeding, adult stage
of the silkworms, which have completely inactive corpora allata. The production of JH-I in purely
exocrine, not endocrine, colleterial gland evidently breaches the general definition of an animal
hormone (Sldma 2015a).

What are the true insect hormones?

Provided that the low-molecular compounds, ecdysone and JH-I are not the true insect hor-
mones, a question arises what are then the real metamorphosis hormones of insects, where they
originate and what are their physiological functions? During the past 100 years, insect endocrinolo-
gists accumulated a lot of data concerning the structure and function of the central neuroendocrine
system (Raabe, 1982). This system is composed of neurosecretory cells in the insect brain, the neu-
rohaemal organ, known as corpora cardiaca, and the glandular organ, known as corpora allata
(Hanstrom 1939, Scharrer and Scharrer 1944, Pflugfelder 1958, Novak 1966, Slama et al. 1974).
The central neuroendocrine system underwent specific modifications during millions of years of
animal phylogenesis. The hormones of the central neuroendorine system are mostly peptides or pro-
teins. In contrast to the low molecular regulatory substances, their action needs to be prolonged over
many minutes, hours or even days. This is achieved by extremely high biological activity of the pro-
teinic hormones (10-9M conc.), which is practically out of the reach of the inactivating aminopepti-
dase enzymes (First order kinetic close to 10-6M). Earlier experiments based on removal or trans-
plantation of the main endocrine centers revealed the presence of basically two categories of endo-
crine developmental regulations.

Figure 3. Schematic outline of the hormonal control of insect metamorphosis by a simple in-
teraction of two hormones released from the central neuroendocrine system: a) Neuropeptides (AH)
produced in the neurosecretory cells of the brain and released into haemolymph from the corpora
cardiaca; b) The morphogenesis inhibiting hormone (JH) secreted by the corpora allata. According
to hormonal theory of Novak-Slama, AH stimulates the cycles of cell proliferation (moult cycles)
between the genetically predetermined start-stop positions. The presence of JH (upward direction)
temporarily «freezes» the attained ontogenetic stage («the status quo» effect) by the induction of
isometric cycles of larval somatic growth. (From Sladma 1995, 2013 with modifications).

The first category included the peptidic neurohormones of the neurosecretory cells, which
were known in the old times as the Gomori-positive materials. The active material was produced in
neurosecretory cells, transported along their axons into the neurohaemal glands, corpora cardiaca,
from where it was released into the haemolymph. The complex of hormones produced by the cen-
tral or lateral groups of the neurosecretory cells (Raabe 1982) was named by pioneers of insect en-
docrinology as the activation hormone (AH) (Novak 1966).

Today, we know more than a dozen of immunoreactive neuropeptides synthesized in the neurose-
cretory cells of the brain and ganglia of the ventral nerve cord (Néssel 2002). Unfortunately, it is
not known whether some of the known neuropeptides are the brain hormone of Kope¢ and Wil-
liams. The neuropeptides (AH) of the brain stimulate growth, cell proliferation, and coordination of
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moulting cycles with the favourable environmental conditions (long day, increased temperature,
availability of food).

The second category of insect hormones is the metamorphosis-inhibiting juvenile hormone
(JH) secreted by the corpora allata. This hormone never acts alone. Instead, it always only modifies
the action of the AH by installing stationary somatic growth in the feeding larvae or ovarian growth
in the adults. The starved larvae or starved females do not initiate the cycles of growth, there is no
AH, no growth so that the functions of JH alone cannot be executed. A unique feature of JH among
the animal hormones is the occurrence of several thousands of the human made, synthetic bioana-
logues (Henrick 1995; Slama 1985, 1999, 2013; Slama et al. 1974), which mimic exactly all effects
of the hormone produced in insect corpora allata.

Recent topics of insect hormone research have been modernized and transferred from physi-
ology into biochemistry and molecular biology. However, the old physiological problems remained
unresolved. The new generations of scientists tend not to test 50-years-old hypotheses and their
methods are different. There are new theories which propose that, instead of being regulated by the
centrally produced hormones (AH, JH), insect development is regulated from the periphery, by en-
zymes (e.g. esterase) or genes (Met , broad spectrum genes) of the subordinated, peripheral target
tissues (Devillers 2013, Jindra et al. 2013, 2015). The central neuroendocrine system (AH, JH) ac-
quired during evolution the dominant, epigenetic control over the genes displaced on chromosomes
of their peripheral tissue targets. In other words, the centrally produced hormones evolved the abil-
ity to tell the peripheral genes when comes the right time for execution of their inherited develop-
mental instructions coded on the genome. The hormonal instructions are synchronised with the fa-
vourable environmental conditions (Slama 2015a). A simplified developmental scheme illustrating
regulation of insect development and metamorphosis by interplay of the two centrally produced
hormones, AH and JH, is illustrated in
Figure 3.

Evolutionary pathways in animal endocrinology

Anatomical and morphological structures of the neuroendocrine system show distinctive evo-
lutionary changes during the animal phylogeny. There are simple neurosecretory neurons occurring
already around prostomium of coelenterates (Cnidaria). There are also distinctive secretory neurons
in the cephalic ganglia of flatworms (Platyhelminthes) and segmented worms (Annelida), and the
associated endocrine glands in cephalopods (Mollusca) and arthropods (Slama 1982). The principal
hormonal systems of invertebrates and vertebrates show striking structural and functional analogies.

According to Devillers (2013), 37% genes found in the genome of Drosophila have their
counterparts in the human genome. Moreover, the primordial formation and function of insect heart
are orchestrated by similar sets of the genes that are used for the human heart. The contractions of
the myocardium are both present in the human and insect hearts based on absolutely similar, invol-
untary, purely myogenic principles (Slama 2012). During the 1940s, physicians studying the action
of human hormones noticed the striking similarities between anatomical structures of the neuroen-
docrine systems of insects and humans (Hanstrom 1939, Scharrer and Scharrer 1944). A schematic
outline of these similarities is presented in Figure 4. It shows apparent homology between anatomi-
cal and morphological structures of the neurosecretory cells located in the human hypothalamus and
in the central and lateral pars of insect brains. There are further structural and functional homologies
between the human neurohypophysis and the corpora cardiaca of insects and also between the glan-
dular adenohypophysis and the corpora allata of insects.

The scheme in Figure 4 contains one serious disproportion related to chemical structure of the
corpus allatum hormone. Namely, the glandular adenohypophysis, which is apparently homologous
with the c. allatum, produces exclusively proteinaceous hormones while the corpus allatum of in-
sects is thought to synthesize a low-molecular, sesquiterpenoid JH-I. Theoretically, a possible evo-
lutionary switchover between the proteinic and isoprenoid hormone of the identical biological func-
tion can hardly be imagined. It is highly demanding, therefore, to take into account the previous
conclusions of Novék (1966) and Slama et al. (1974) about possible proteinic nature of the corpus
allatum hormone (Sldma 2015a).
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Figure 4. Evolutionary links between the neuroendocrine systems of insects and humans. The
homologous endocrine structures are: a) neurosecretory cells (NSC) of insect brain and the NSC of
mammalian hypothalamus; b) neurohaemal ogans represented by corpora cardiaca in insects and
neurohypophysis of the mammals, and; ¢) endorine glands represented by corpora allata of insects
and adenohypophysis of the mammals (adapted from Slama 2015a).

Modern biological sciences that use insects as study organisms, such as molecular biology,
genetics of Drosophila, biochemistry and peptide chemistry, made a great leap forward during the
past decades, leaving insect morphology and physiology of insect development far behind. The
scope of insect science has been moved into new, previously unknown fields. There are many re-
cent papers on insect juvenile hormone, with 4000 of its bioanalogues, although I believe that we
still do not know chemical structure of the true corpus allatum hormone. I wonder how we can ar-
rive to meaningful results, if we still follow pathways that I consider misleading. The above de-
scribed, physiological interpretations of insect hormone action may hopefully help to find better ex-
perimental approaches.

Contrasting perspectives on insect endocrinology: a summary

According to Slama (2013), there are two explanations for the action of insect hormones. The
commonly recognized theory of Gilbert and Riddiford, which proposes that insect development is
stimulated by a moulting hormone released from the prothoracic glands (PG) in response to the pro-
thoracicotropic hormone (PTTH) of the brain. The larval, pupal or adult epidermal structures of in-
sects are formed in response to the respectively high, medium or zero concentrations of JH (Figure
1). Alternatively, the theory of Novak and Slama proposes that the PG do not secrete a moulting
hormone. Instead, the PG are the exclusive target of JH, not PTTH, functioning and releasing their
hormone only during the feeding period of the young larval stages. Novak and Slama consider the
concentration of JH to be unimportant, as long as there is, at least, a minimum physiologically ef-
fective JH concentration. The hormones produced by the central neuroendocrine system play a su-
perimposed, or epigenetic, role on subordinated genes present on the chromosomes of the peripheral
tissue or cells. In contrast, the Gilbert-Riddiford interpretation of JH action, which can be found in
most recent publications, proposes that genes of the peripheral somatic cells are responsible for the
action of the centrally produced hormones (Riddiford 2012, Jindra et al. 2013, 2014, reviewed by
Gilbert 2012).

A recent monograph on insect JH (Devillers 2013a, b) infers that juvenile hormones are all
isoprenoids (Jindra et al. 2013). Moreover, the most recent report on JH signaling states that the
mechanisms underlying the action of JH were until recently unknown (Jindra 2014, Jindra et al.
2015). A breakthrough has been the presented demonstration that the bHLH-PAS protein Met is an
intracellular receptor for JH. Binding of JH to Met triggers dimerization of Met with its partner pro-
tein Tai, and the resulting complex induces transcription of target genes. This simple, JH-activated
pathway is responsible for maintaining the juvenile status during the early postembryonic develop-
ment when larvae/nymphs lack competence to metamorphose (Jindra et al. 2015).

In the light of the above described, straight-forward molecular pathways, the 50-year-old so-
phistications about interactions between PTTH, PG, ecdysteroids, JH-I, peripheral enzymes and
genes could be easily reconciled. In contrast to this, however, the most recent papers of Slama
(2013, 2015a) deny the regulatory role of the peripheral enzymes and genes in the control of insect
hormone action which is, however, a common interpretation of hormonal action found in the most
recent publications (Smith and Rybczynski 2012; Hui et al. 2013;, Yamanaka et al. 2013; Smykal et
al. 2014a, b). In addition to the resolved role of JH signaling (Jindra et al. 2015) and the contradic-
tory, epigenetic role of insect hormones (Sldma 2013, 2015a), there are also other interpretations of
the hormonal action, based on biochemical, not physiological, considerations (Schooley et al. 2012;
De Loof et al. 2013, 2014).
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IKAUCTEPOUATAP JEI'EH HE: )KOHAIKTEP TOPMOHBbI, CYTKOPEKTIJIEPJAEI'T
HET'3I'T A-A9PYMEHAEPI HEMECE OCIMIIKTEPAI ©CIPYT'E
MMAUJAJIAHBIJIATBIH TOJIAPJIBI CTEPUHAEP ME?

Karel Slama
e-mail: slama@entu.cas.cz
Czech Academy of Sciences Institute of Entomology, Ceske Budejovicec., Czech Republic

JKoHmiKTep TOPMOHBIHBIH dCEp €Ty TCOPHACHIH KOHIIKTEP XKOHIHACT1 KociOn sHIoKpuHOIOrTap 50 Kb OYpHIH
JKacal LIbIFapapl. OKIHINIKE Kapaid, FausiMaap OIpTiHAEN eMIpAEH O37bl JKOHE OJapJbIH OacTanKbl HOTHXKENEpi ic
JKY3iHZAE€ KOJDKETIMCi3. MeH ecki MeKTel SHIOKPHHOJIOITaphIHBIH IMIiHAEri Tipl KanranaapiaslH Oipimin. Kasipri
CypakTap MeH OachIMABIKTAp Kol >Karjaina mnepudepusUIbIKTiH-HbICAaHATIapa penenTopiapiasH, (epMeHTTepain
(MocemeH, ocTepasanap) JkoHe reHaepAiH (MoceneH, Met) OemiHyiMeH OalaHBICTBI. AJ, ONETTE, OPTAIBIK
HEWPORHAOKPUHAIK XKYHEHIH aHaFYpIIBIM MaHBI3bl TOPMOHIAPBIH (SIFHI,MH/IBIH HEHPOCEKPETOPIIBI JKacyIlalapbIHbIH
HeHponenTuarepi, corpora cardiaca, corpora allata) MeHCIHOCHTI.

MoceneH, MEH JKOHIIK TYKTEPIHIH TOPMOHBIH 3€pTTETCHIE KE3ACHCOK aHBIKTAIFaH OSKIU30H MeEH
SKIUCTEPOUATAPIBIH KOHMIKTEPIIH IIBIHAWEI TOPMOHIAPHI eMecTirin OaiikansiM. COHBIMEH KaTap, o KYHTe ACHiH
bIHAMB foBeHWIbAI ropMoH (JH) Gonbin ecenrenerin JH-I ceckBuTeprmeHOMabl 1a >XOHMIKTED TOPMOHBI OOJIBII
tabpiMaiinel. Lemaaeirsiana, JH-1 - JH ocepin kenripetin 4000 roBeHuibai OnoaHamortapiaslH 0Oipi FaHa OOJIbII
wbIkTel. JH-1 kbIpeIkOYyBIH atanbireiablH Cecropia, Hyalophora cecropia (Linnaeus, 1758) xomrerepuanabl Oe3iHiH
SHJOKPHHAI €MeC, KoMIIMTi 9K30KpUHII OeuliHy eHiMi Oonbln TaOBUTAABl. ATAIMBIII JKYMBIC J>KOHIIKTED
TOPMOHAPBIHBIH MHTEPIPETALMSIChIHA KAaTHICTHI MIKIPTaIacThl MaJaKTay MaKcaThIH/A, OJIAPIBIH Cep eTyiHiH KeHoOip
Kepi (PU3HOJIOTHSIIBIK MAceeNepiH KbICKAIla CHIIaTTal bl
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YTO TAKOE SKAUCTEPOU/AbI: 'TOPMOHBI HACEKOMBIX, OCHOBHBIE
BUTAMUMHBI-J MVIEKOIIUTAIOIIIUX UJIN ITIOJAPHBIE CTEPUHBI,
HNCIHIOJIB3YEMBIE U1 POCTA B PACTEHUAX?

Karel Slama
e-mail: slama@entu.cas.cz
Czech Academy of Sciences Institute of Entomology, Ceske Budejovicec., Czech Republic

Teopun mefcTBHA TOPMOHA HACEKOMBIX OBLTH CO3MaHBI 0K0J0 50 yeT Hazaz mpogeCCHOHATPHBIMHA YHIOKPHUHO-
JIOTaMH TI0 HaceKOMbIM. K coskaneHnto, ydeHsle MOCTEIICHHO YMEPIIN U UX UCXOJHbIC PE3YyNbTaThl IPAKTUIECKH HEJ0-
CTYHHBL. S OWH W3 HEMHOTHX 3HAOKPHUHOJIOTOB CTAPOH MIKOJBI, KTO BEDKMI. COBpEMEHHBIE BOIPOCH M IIPHOPUTETHI,
BO MHOTOM CBSI3aHBI C BEIJICIICHHEM PEIenTOpoB, (pepMEeHTOB (HampuMmep, ICTepassl) U TeHOB (Hanpumep, Met) B mepu-
(eprueCKUX TKAHAX-MHILICHSIX. A Hanboiee BaXXKHBIMH TOPMOHAMH IICHTPAJIbHON HEHPOSHIOKPUHHOW CHUCTEMBI (T.€.
HelporenTHIaMu HeHPOCEKPETOPHBIX KIETOK MO3ra, corpora cardiaca, corpora allata) o0sraHO TIpeHeOperatoT. S 00-
Hapy>XWJ, HAIPUMEP, YTO SKIU30H U IKJUCTEPOUJIbI, KOTOPhIE ObUIM CIy4aiiHO OOHAPY)KEHBI IIPHU HCCIICIOBAHUM TOP-
MOHA JIMHBKU HACEKOMBIX, HE SIBISIOTCS IOAJUMHHBIMA F'OPMOHAaMHU HaceKoMbIX. boiee Toro, cecksurepnenoun JH-I,
KOTOPBII1 10 CHX MOP CUUTAETCS MOATHMHHBIM IOBEHIIBHBIM TopMoHOM (JH), Takske He ABIsSeTCS TOPMOHOM HACEKOMBIX.
JetwictButensno, JH-I okazancs Bcero numb onqaum u3 4000 10BeHUIBHBIX OMOAHAIOTOB, UMUTHpYIONINIA AeiictBrue]H.
JH-I siBnsieTcst OOBIYHBIM SK30KPUHHBIM, @ HE SHIIOKPHHHBIM BBIICIUTEIbHBIM IIPOAYKTOM KOJUIETEPHATIBHON IKENIE3bl
camma menkonpsnaCecropia, Hyalophora cecropia (Linnaeus, 1758), colleterial sxene3 camma Lekpornms, Hyalophora
uekponust (Jluane#, 1758). DTOT MOKYMEHT KpaTKO OMUCHIBACT HEKOTOPHIE OTPHIAaeMble (PU3MOIOTHIECKUE TIPOOIEMEI
JIEUCTBHSA TOPMOHA HACEKOMBIX C LIEJIBIO TMOOIIPEHHS AUCKYCCHH TI0 TIOBOY MX MHTEPIPETALIUH.
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JlekapcTBeHHbIe IpenapaTbl HA OCHOBE
SKHBYYKH TYpKeCTAHCKOH
(Ajuga turkestanica Regel. Brig.)

MHozollemtee pacmenue HCUEBYHKA HYPKECHAHCKAA,
npouspacmarouiee ¢ Pecnyonure Viderkucman — 6ozamusiii
HCMOYHUK OUO/I0ZHYECKH aKMUueHsIX eeuiecme (BAB).
Codepycarie IKOUCIEPOHA 6 HCUEYURE MYPKECIMAHCKOIN
cocmasafgem 0,22-0,35% 1 UpudOUOHBIX 2NUKO3UO08 - 5 Y5
u Op. IKOUCHEPOUOLL HCUBYUKU 001A0AI0MT HEHHBLMIU
papmaronozudeckumu ceoticmearu. Hexomopsie us Hux,
OCOOEHHO IKOUCMEPOH U HIPKECIMEPOH  001a0ar0m

}KHB}"IKa TYPKeCTaHCKas EBIPANHCEHHBIM AHATOTUYECKUM OeTicineue.
(Ajuga turkestanica Regel. Brig.) \ /

Jexapcmeertste cpedcmen Ha ocHose Imux BEAB paspadomanst npenapantst «IK0UcHien» (madienKi),
«Awemany (madiemru), GUOTOZUMCEKI AKMUSHBIE 000A8KU «IKCYMUIY, KucmeHuny U Guopearmus
«Typrecmepor»

4 AIOCTAH )

a0anmozeHHoe U 1aKmMoCmuUMyupyouiee cpeocmeo

Cocmas
CMecs PACHUMETLHLIX IFKOUCIEPOUOOE (IKOUCIEPOH, MYPRUCIEPOH, 22-QUemMITHUACINEDPOH) U
upudoudos (zapnazud u 8-O-ayemunzapnazud).

DaApMaAK010ZULECKUE CEOTLCINEA

Armusupyem cunmes de/Ka 8 PasiuiHsIX OP2AHAX U MKAHAX OP2AHUIMA, HOPMATIUIYA 00HOSPEMEHHO
Y21e800HO0-oCHOPHBLIL U TUNUOHBIIL 00MEHBI, CRMUMYIHDYERT UMMYHO2eHe3 U UHMEPDEPOHOzeHes.
Oxassiéaem oOHIEYKPendAlouiee, MOHUSUPYIOHiee Oelicneue, Yayduiaem padomocnocodHoCHb,
yeuausaem OYHRUNOHWTLHY'1O AKIMUGHOCHL  CREJTEMHONL  MYCRYIGM)pPsi,  yéeauyieaem
COKPAMUMETLHYI0 CHOCOTHOCHL MUOKAPOA, NOIOHCUMETSHO 6/TUACH HA MEMADoTUM HeYeHu npu
HCETUHO-NEeYeHOYHOI RAMO0T02UN PASTULHOTIL I U002 U,

Iorasanus Kk APUMEHEH U

IIpumenaemca HPU HEEPACHEHUAX, HEEPO3AX, ZHNOMOHUU, HOGHIHLEHHOI YMOMAAEMOCHU; 014
YéenudeHUA JAKMAUUN ¥ POHCEHIUY, CHMPAOAIONUX 20R0201AKMUEI; 6 2epUampPlil - KK APenapam,
MOHUSUPYIOU{IL u HOPMATUSYFOUL I MemadonudecKue npoueccsl.
Cnocod npuMeHeHun u 003st

TIpunumarom sHymps 00 edst no 1 madiemre 3 pasa 6 oens. Cymoyrnas 003a cocmasisem 0,32 Kypc
Aeyenun 10-15 oneil. IIpu HeoGX00UMOCINU NOSHIOPHBLIL KYPCIE4EHUA 803MONCEH NOCTE HEOETLHOZ0
nepepsisn

Iodourste deiicmeusn

ITo hapmaron10zudecKuM OQHHBLM, NODOUHbLE OEIICIEUA HE 6bLAGTEHDL.
IIpomusonorasanua

ITo gpapmaroesiozudeckuM OQHHBIM, OMCYHICHEY IOM.

Dopma eINYCKE

Taonemru no 0,12 6 ynarxosre -10 uimyx.

Yenosua xparnernun

Xpanums ¢ sauiutifeHHoOM om ceéema mecme. Cnucor b.

Cpox zooHocmil 2 2004.

Ilpoussodumens

OIIIT Hucmumyma Xumiu pacmumensHsix seniecms AH Pys., Pecnydiura Yidexucman.
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YAK 615.322: 616 — 008.9

3KCHEPUMEHTAJIbHO-KJIMHNYECKHUE PE3YJIbTATHI OIEHKH
YOOEKTUBHOCTH SKJIUCTEHA KAK IIPEITAPATA METABOJIMYECKOI'O
TUTIA JEMCTBUA

B.H.Cuvipos

e-mail: zainab@icps.org.uz

Nucturyt xumuu pacturenbHbix Bemects uM. akaa. C.}O. FOnycoa AH PVY3,r. TamikeHT,
PecnyOnnka Y30ekuctan

[Mpenapar «JkanCTeH» pa3paboTaH Ha OCHOBE (PUTOIKAUCTEPOUIA IKAUCTEPOHA, BBIIEISIEMOro U3 Rhaponticum
carthamoides, Rhaponticum integrifolium, Silene brahuica, Ajuga turkestanica n np. DxaucTeH mokaszan ceos 3dhdhek-
TUBHBIM CPEJICTBOM C METAOOJIMUECKON HAMPABIEHHOCTRIO AEHCTBHUS U MPEKJIE BCETO B KAUECTBE CTUMYJIATOPA OEIOK-
CHHTE3UPYIOIINX MPOIECCOB B OPraHU3Me, HAIIOMHUHAIOIIMM JIEHCTBHE cTepaHaboIioB, HO 6e3 uX crenupuuecKoii rop-
MOHAJILHOM aKTUBHOCTH. 110J BIMSHHEM Ipenapara TaKKe ONTHMH3UPYIOTCS TOKAa3aTeld yrIIEBOIHOTO, JHUITHIHOTO,
9HEPTETHYECKOTO U IJIEKTPOIUTHOTO OOMEHOB. DKIUCTEH MPOSIBISCT OOICTOHM3UPYIOIIee ICHCTBHE, TIOBBILIACT a/1all-
TAIMOHHEIE BO3MOKHOCTH OPTaHW3Ma 0 OTHOIIEHHIO K CTPECCHPYIOIMM (haKTopaM BHEIIHEH Cpelbl, CTHMYJIHPYET
AMMYHOTEHE3, YIydlIaeT YMCTBEHHYIO M (PH3HUECKYI0 paboTOCIIOCOOHOCTE. VICIONb30BaHNe SKANCTEHA B KIMHHYE-
CKOM TIpaKkTHKe TpH TieIoM psizte 3a6oneBannii [IHC 1 BHYTpeHHNX OPTaHOB C HAPYIICHUSIMA B OOMEHHBIX MPOIECccax, a
TaKKe B MPaKTHKE CIIOPTUBHOW MEIMIMHBI Y JIMIl C SBICHUSMHU JI€3aanTalliy, TOBBIIICHHON YTOMISIEMOCTH (KaK B
COCTaBe MOHO- TaK M KOMIUIEKCHOM TEpaIui) IMOKa3alo BHICOKYIO 3 (PEKTUBHOCTE, OE30MIACHOCTD M IIEPCIIEKTHBHOCTE
€ro NPUMEHEHHSL.

B mocnennue roapl 3aMETHO MOBBICUIICS MHTEPEC K MpernapaTaMm MeTaboInYecKoro THIA JIe-
CTBUS, 00JIaJAIOLINX CIIOCOOHOCTHIO AKTUBUPOBATH IIACTUYECKHUE MPOLIECCH] B PA3IIMYHBIX OPraHax
U TKaHSX, YAy4IIaTh SHEPreTUUYECKHM CTaTyC UX KJIETOYHBIX CHCTEM U TeM CaMbIM IMOBBIIIAThH pe-
3UCTEHTHOCTh OpPTaHM3Ma K BO3ACUCTBHUIO Pa3IMYHBIX HEOIAronpusTHBIX GakTopoB. 1o pe3ynbra-
TaM SKCIIEPUMEHTATbHO-KIMHUYECKOTO U3YUYEHHUS OJHUM U3 3PPEKTUBHBIX MPENapaToB B 3TOM OT-
HOILIEHUU MOXET CTaTh 3KAMCTEH, pa3paboTaHHbId B VIHCTUTYyTE XMMHHM PacTUTEIbHBIX BEILECTB
AH PVY3 Ha ocHOBE IpUPOJTHOTO COEAMHEHHUS IKJUCTEPOHA, COAEPIKALLETOCS B PA3JINYHBIX PacTH-
TENBHBIX UCTOYHUKAX: Rhaponticum carthamoides, Rhaponticum integrifolium, Silene brahuica,
Ajuga turkestanica n np. [1]. «OxaucTen», Kak U Ipyrue mpenaparbl 1 OMOJOTHYECKH aKTUBHbBIE
no0aBkH, co3faHHble B MHCTHTYTE Ha OCHOBE (UTOIKIUCTEPOUAOB (ArOCTaH, SKIUCTEH ILIIOC,
HKCYMUJ, KUCTEHUH) [2] o0nagaeT MIMPOKUM CHEKTPOM OHOJOTHYECKOM AaKTHBHOCTU U MPEXJe
BCEr0 CTUMYJIMPYIOIIUM BJIMSHUEM Ha O€JIOKCHHTE3HpYIOIIME Mpolecchl. Tak, BO BCEX IKCHEPU-
MEHTaX, KacalolUXCcs U3y4eHUs 3TOH mpobieMbl, ero 0elIKoBO-aHa0OIMYECKOe IeHCTBHUE MPOSBIIs-
€TCsl YBEJIMUEHUEM MAacChl Tejla, BHYTPEHHUX OPraHOB U CKEJETHBIX MBIUII (C YBEIMUYEHUE B HUX
cojiepkaHusl Oenka), MOBBILIEHUE OOILIETo COoAep)KaHUs OelKa B ChHIBOPOTKE KPOBU, CTHUMYJISALIUCH
sputpomnodsa [3]. imest onpeneneHHOe CXOACTBO B 3TOM OTHOIICHHH CO CTEPOUTHBIMHU aHa0oIM4e-
CKHMHU IIpenaparaMu, SKJUCTEH, TEM HE MEHE, IPUHLUIINAIBHO OTJIMYAETCS OT HUX I10 LIEJIOMY Ps-
Ny napaMmerpoB. AHabonudeckuil 3pdexT 3xaucTeHa npospisiercs B Oosiee ciaboii creneHu (oco-
OEHHO Y TOHAJPKTOMUPOBAHHBIX U TMIO(PU3IKTOMUPOBAHHBIX )KUBOTHBIX), HE COITPOBOXKIAETCS U3-
OupaTesIbHBIM aHA00IMYECKU-OPTaHOTPOITHBIM JEMCTBUEM, HE 3aBUCUT OT MOJIOBOW MPUHAIJICHKHO-
CTH OpraHu3Ma, HE BBI3bIBACT CIEHU(PUUIECKUX TOPMOHAIBHBIX 3(PPEKTOB: aHAPOTeHHOT0, TAMOJIH-
THYECKOI0, aHTUTOHAIOTPOITHOTO, YyTepOTPONHOTo [3]. CBA3aHO 3TO C CYIIECTBEHHBIMH Pa3JIMYHSI-
MU B MEXaHHU3ME PETYJISIHH SKAUCTEHOM U cTepaHabosiaMu rporecca OMocuHTe3a Oenka y BBICIINX
KUBOTHBIX M 4esoBeka [4]. Ilomumo OeTKOBOTrO, YCTAaHOBJICHO TaKXe OJIArOMpPUATHOE JEHCTBHE
SKIMCTEHA Ha YTJICBOJHBIHN, JIUIUAHBIA, YHEPreTUUECKUH, YIEKTPOIUTHBIA U JPyrue BUAbI OOMEHa.
[Ton ero BiMsIHHEM MOHM)KAETCS YPOBEHb IIFOKO3bI, XOJECTEpPUHA U TPUTIHUIEPUIOB B CHIBOPOTKE
KpOBH, B OpraHax M TKaHSAX IPOMCXOAUT CMELIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIH-
aJla CUCTeMbl MOJIOYHAs — MUPOBUHOTPA/IHAS KHCIOTAa B CTOPOHY a3po0HO03a, MOBBIIIACTCS COIep-
KaHUE MaKpOAPruyeckux (HOCPOpHBIX COCTUHEHUH, IIIMKOI€Ha, YMEHBIIAIOTCS COOTHOIICHHS XO-
nectepus/dochonunuabl, TpUrIHIEpUIbl/hochonunuapl, OTMEYaeTCsl Kanui-QpuKkcupyromiee aemn-
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cTBUE. BO MHOrUX cily4asx BBIABISETCS UMMYHOCTHMYJIHMPYIONIEE U aHTHUOKCHUJAHTHOE JEWCTBHE
skaucTeHa. Hukakux Tokcndeckux >pQexToB npenapara, Kak MNpyd KPaTKOBPEMEHHOM, Tak U IpHU
JUTMTETFHOM BBEJICHUU B OPTaHM3M BBISIBICHO He ObUI0 [3,5]. EcrecTBEeHHO, YTO MHOTOTpaHHOE T10-
3UTUBHOE BIIMSHHE SKJIUCTEHA HA META0OIMUECKUE MPOLIECCH] 1al0 OCHOBaHHUE anpoOUpoBaTh 3TOT
npenapat (B BUJE MOHOTEPANIMH UM B COCTaBE KOMIUIEKCHOIO JIEYEHMsI) NIPU CaMBbIX Pa3IMUHBIX
MATOJIOTMYECKUX COCTOSHUAX, B OCHOBE KOTOPBIX JIEXkKAT MPOLECCHI J1e3aAaNTallu, ocaa0leHns Wi
MOJTHOTO JucOanaHca HOPMAaJbHOTO TEYEHHUS peakuuii oOMeHa BEIIECTB B PA3IMYHBIX CTPYKTY-
paJIbHBIX 3JIEMEHTaX OpraHU3Ma, YTO OKUAAEMO JOJDKHO OBIJIO IPUBECTH K MO3UTHUBHBIM CIIBUT'AM B
X (QyHKIHOHAIBHOM cocTossHuH [2]. Bce KIMHMYECKHE HMCCIEAOBAaHUS DKIUCTCHA MPOBOAMINCH
cornacHo pemenus dapmakonornyeckoro Komurera Munucrepera 3apaBooxpanenus PecryOmnu-
K1 Y30€KHCTaH.

[Tpexne Bcero, Hy’)KHO OTMETUTh, YTO JOCTATOYHO 3(PPEKTUBHBIM CPEICTBOM HKIAMCTEH 3a-
pexoMeH10Ba ce0si y OOJNBHBIX ¢ MaTO(pU3NOIOTMYECKIMH TIPOSBICHUSIME CTPECcC-CUHApoMa Oia-
rofapsi ONTUMHU3UPYIOLIEMY BIMSIHHUIO Ha METa00Iu3M U QYHKIMHU EHTPaIbHOM HEPBHON CHUCTEMBI
U B MIEPBYIO OYEPE/Ib BHICIIEH HEPBHOM AEATEILHOCTU. DTO I0BOJIBHO YETKO MPOSBIISIOCH 00IETO-
HU3UPYIOIUM 3((HEKTOM HpU aCTEHUYECKHX COCTOSHUSIX U SIBICHUSX cIa00CTH B IEPUOJIE PEKOH-
BAJIECLICHIIUM IIOCJI€ TSKEJIBIX COMATHMUECKUX M MHPEKUMOHHBIX 3a00JI€BaHMM, XUPYPrUUYECKUX
BMEIIIATENIbCTB, JJIUTEIBHOIO NpeObIBaHUS B 3KOJOIMUYECKH HEOIaromnpHsTHBIX ycnoBusx. [lox
BIIMSTHUEM DKMCTEHA YIydIlaliach YMCTBEHHas M (u3ndeckas paboTOCrOoCOOHOCTh, TOBBIMIANACH
KOHIIGHTPALUsl BHUMAHUs, IPOUCXOIMIIa HOPMATIHU3AIMsl PEAKTUBHOM U JIMYHOCTHOW TPEBOKHOCTH
[3,6,7,8].

He meHee 3HaunMble pe3yabTaThl ObLIM MOJyYEHB! M MPH UCHOJIb30BAHUHU KIUCTEHA B Kap-
IMOJIOTUYECKOH mpakTuke. B pabote [9] moka3zaHo, 4yTO y OOJBHBIX MHOKAPAUTOM TOJ JEHCTBUEM
SKIMCTEHa HAOJI0JAIOCh YIy4IIeHHEe IOKa3aTeNnel, XapaKTepU3YIOUIMX COCTOSHUE OOMEHHBIX
MIPOIIECCOB B CEPCYHON MBIIIIIE (TI0 JaHHBIM OMOXUMHUYECKOT0 aHan3a U pe3yabratam DKI).

OTMeuaeTcst poCT TOJEPAHTHOCTH K (PU3MUECKON HArpys3Ke, yIydIlIatoTcsl MPOLECcChl FeMOAH-
HuUMUKHU. [Ipu nedeHun skaucTeHoM MH(ApKTa MUOKap/ia BHISIBICHO YMEHbILIEHUE CTEIIEHU BbIpa-
KEHHOCTU MOCTHH(APKTHON CTEHOKApAMHU, YBEIUYEHUE TOKa3aTeNell CTaTH4eCKOM BHIHOCIUBOCTU
1 (pu3nYecKoil paboTOCIIOCOOHOCTH, YIYUIIEHUSI TEMOIMHAMUYECKOr0 00€CIIeYeH s CTAaTUYECKUX U
JMHAMUYECKUX Harpy3ok. OmpeneneHHbId MHTEpEC, MO-BUAUMOMY, OyAeT MpPEeACTaBIATh TaKkkKe
IIPUMEHEHHE JKJUCTeHa (KaK aHAOOJIMUYeCKU aKTUBHOI'O CPEJICTBA) IPU Tepanuu OOJIbHBIX XPOHU-
YECKOM CEpIEYHO-COCYAUCTON HEJOCTaTOUHOCTHIO COBMECTHO C CEPIECYHBIMU TTIMKO3UJaMU: Lieja-
HUJIOM, pU3UMO3UJIOM (BBIJIEIEH U3 KYJIbTUBUPYEMOIO B Y30eKuCTaHe KenTylHuka — Erysimum
diffusum Ehrh. u Gucpamuo3uznom crpodanTumHa (MOJTyYeH MyTeM YaCTHUYHOTO CHHTE3a Ha OCHO-
BE€ arjiMKOHa cTpodaHTHIMHA). B cepun 3KciepuMeHTOB MOKa3aHO, YTO B 3TOM CiIydyae 3HAYUTEIb-
HO B OOJIbLIEH CTENEHH YNy4IIaloTCs MapaMeTpbl FTeMOAMHAMUKN M (DYHKIIMOHAJILHOTO COCTOSIHUE
cep/ia, YBEJIMUUBAETCA CEPACYHBIA BHIOPOC M CKOPOCTh COKpAIIEHUS LUPKYJISIPHBIX BOJIOKOH Jie-
BOT'0 XenyJouka Muokapaa. Hapsay ¢ 3TuM oTMedarorcsi 01aronpHsTHEIE CIIBUTH B CTOPOHY HOP-
MaJM3aliy HapyIIEHHOTO JUIHUIHOTO, JHEPIeTUYECKOT0 U, YTO OCOOEHHO Ba)KHO, 3JIEKTPOJIUTHOTO
obmeHoB MHOKapaa. IlocienHee B 3HAYMTEIBHON CTEIIEHN HUBEIHPYET HETaTHUBHOE JCHCBUE Kap-
JIEHOJIUIOB (0OCOOCHHO MPH WX JITUTEIbHOM npuMmenenu) [10, 11].

3aciayKMBalOT BHUMAHUS TAKXKE Pe3yJbTaThl HCCIEIOBAHUSA, [TOKA3aBIINE BBHIPAKCHHYIO I'e-
NATO3ALIUTHYIO aKTUBHOCTb 3KAUCTEHA, MOCKOJIbKY Y30€KHUCTaH OTHOCUTCA K PETMOHAM BBICOKO-
SHJIEMUYHBIM 10 BUPYCHBIM Te€lIaTUTaM. B 3KCIIepUMEHTAIbHBIX YCIOBUAX HA MOJETHU TeIHUOTPUHO-
BOT0 IOPaKE€HMs MEUEHH y KPbIC 3KAUCTEH CIIOCOOCTBOBAJI HOpMalIM3alUU (pepMEHTATUBHOM aK-
TUBHOCTHU CBIBOPOTKHM KPOBH, CTUMYJISILUU O€JIOK- U TJIMKOT€HCUHTE3UpPYIOIIed (GyHKIMU MEYEHH,
MHTUOMPOBAHHUIO MPOLIECCOB MEPEKUCHOIO OKUCIICHUS JIMIUI0B U MHAYKIMH BCEX 3BEHBEB MUKPO-
COMAJIbHOTO OKHUCJIEHUS B €NaTOLUTaX.

Vcnonb3oBaHue SKAUCTEHa B KOMIUIEKCHOM Tepanuu OOJIbHBIX XPOHUYECKU BUPYCHBIM rela-
TUTOM B 3HauMTeNBbHO paHblle, YeM y OOJIbHBIX, B KOMIUIEKCHOE JIEYeHUE KOTOPHIX 3TOT Mpernapar
He OBl BKJIFOUYEH, IPUBOJWIO K YMEHBIIEHUIO MHTOKCUKAIIUK, HCUE3HOBEHUIO rUrephepMeTeMun,
rUnepOMIMpyOMHEMUH, MOBBIIICHUIO COJEpXKaHUA Oelka B CHIBOPOTKE KpoBU. OTMEUEHO TaKxkKe
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TIONOXKHUTENbHOE BIUsHUE Ha Tymopanbabie (IgA, IgM, IgG) u knerounsie (CD 37, CD4", CDS§")
(hakTOphl UMMYHHUTETA, (PAaKTOPHI HECTIEITU(DUUECKONU PE3UCTEHTHOCTH (yBEIIMUMBATIACh (haromuTap-
Hasi aKTUBHOCTh HEHTPO(UIIOB), a TaKkkKe KOPPUTHPYIOIIee BO3ACHCTBHE Ha ayTOMMMYHHBIE IMPO-
necchl [12]. Okazan 3kaucTeH U dapMaKkoTeparneBTUUECKOe JICHCTBUE MPHU JICYCHUU OONBHBIX S3-
BEHHOU 00JIC3HBIO KeyIKa U TBEHAAIATHIIEPCTHON KUIIKHA. ET0O 3QeKT B 3TOM ciiydae mposBiIsii-
Csl TIOJIOKUTEIIHLHOU TMHAMHUKON OMOXMMHUYECKUX MOKa3zaTelel KpOBU, TEHACHIMEH K HOpMaiaHu3a-
IIUH JKEITYI0YHOM CEKpEINH, BEICOKUM MPOIIEHTOM OoJiee OBICTPOro pyOIeBaHuUs 3B M YBEITHMUCHH-
€M IpOAOKUTETbHOCTH pemuccun 3aboneBanus [13]. [Ipu nobaBrneHuu >KIUCTeHA K Oa3UCHOMY
JICUCHUIO HEKOTOPHIX HE(PPOJIOTHUECKUX OONBHBIX BBISBICHO HApALy C YIy4YIIEHHEM CaMOYYB-
CTBUS, YMEHBIIICHHE aHEMUH, IPOTEUHYPUH, TIOHUKEHHUE COJIEPKaHUs MOYEBHHBI M KPeaTHHUHA B
CBIBOPOTKE KPOBH, BOCCTAHABIIEHHE ee OEIKOBOro cocraBa. HazHaueHue sKaucTeHa OOJIBHBIM XpO-
HUYECKUM TIIOMEepYIOHEe(GPUTOM MPUBOIUIO TAKKE K HOpMAIHU3AIMK MOp(OMETpUUYECKUX MOKa3a-
TeJel MUKPOLUUPKYIALUU OYTb0OKOHBIOHKTHBBI, YMEHBIIIEHUIO B HEH YaCTOTHI COCYAUCTHIX, BHYT-
PUCOCYIUCTBIX Y IEPUBACKYJISIPHBIX U3MEHEHUH [ 14].

Onucan ONMarompuATHBIA pe3yJbTaT MPHU JICYCHUH SKAUCTEHOM caxapHOro auadera. beuio
YCTaHOBJICHO, UYTO CaxapOCHIKAIOIIee ACUCTBUE HKIUCTEHA SBISETCS OTPAXKEHUEM €ro aKTUBUPY-
IOIIETO BIMSHUS HAa CHUHTE3 (DEPMEHTHBIX CHUCTEM YTJIEBOJHOTO METa0OIM3Ma, CIOCOOCTBYIOIINX
0oJ1ee MHTEHCUBHOMY MOTPEOICHUIO TIIOKO3bI KPOBH OpraHaMH M TKaHSMU OpraHu3Ma AJis SHepre-
TUYECKOT0 00eCTIeYeHHs] CTUMYJIUPYEMbIX UM O€lIKOBO-aHaO0IMYeCKuX npoieccos [15].

Obmeykpersolee 1elCcTBUE IKIUCTEHA MPU Ha3HAYCHUH MallMeHTaM MEIUIIMHCKUX Yydpe-
KJIEHUH pa3IMyHOTO MPOQUIIs, TOMUMO OIMCAHHBIX APPEKTOB, CAMBIM OJaroNpHATHBIM 00pa3oM
CKa3alioch M Ha JPYTUX KU3HEHHO-BAXKHBIX (YHKIUSAX opranu3ma. [IpuMeHeHHe SKIuCTeHa Y
MY’KYUH, CTPAJAIOIINUX OECIIJIOINEM, CBA3aHHBIM C HapyIIEHUEM ClIepMaTOreHe3a, Kak OCJI0KHEHU-
€M ypoJoTHYecKnX 3a00JIeBaHUM, BBI3bIBACT YIIyUIlIEHUE TIOKa3aTenel kauyecTa cepMsl. [Ipu aTom
TaK)K€ 3a CYET OOLIETOHU3HPYIOLIEro JEHCTBUS OTMEYAETCS BOCCTAHOBJICHHE KOIMYJISTUBHON
byHKIH. AHaTOTUYHBIN 3P deKT HaOII0AaIl U PU HA3HAYEHUH SKIUCTEHAa B BOCCTAHOBUTEIHLHOM
MIEPHO/IC ITOCIIE TIEPEHECEHHOT0 HH(papkTa Muokapaa [16].

DOKIUCTEH OKa3bIBaeT TepaneBTUYecKuil 3pdext y OepeMeHHBbIX KEHIIUH C KeIe301ePUIUT-
HOUW aHEeMUEH, CTPaJaloNIuX dYTUPEOUIHBIM 3000M. [1o Mepe nedenus: OOIBITMHCTBO JKEHIIUH OT-
Meyaly yJIydlleHrue OOIIero COCTOSIHUSA, yMEHbIIEHUE c1aboCTH, IBJICHUH THIIOTOHUH, TIOBBIILICHHE
anmeTuTa. Y HUX HAOII0JaICcs TUHAMHYECKUN MPUPOCT MOKa3aTeNel KpaCHOW KPOBH, YBEITUUCHUE
ob1iero Gesika B CHIBOPOTKE KPOBH IPEUMYIIIECTBEHHO 3a CUET albOyMHUHOB, MOBBIIIAIACH YCBOsIE-
MOCTb OPraHMU3MOM J3CCEHIMAJIbHBIX MHKPOAJIEMEHTOB (32 CUET YBEJIMYEHHE CHHTE3a TPAHCIOPT-
HBIX OENIKOB, 33JIeICTBOBAHHBIX B ATHX Mporeccax) [17].

WHuTepeceH onpIT MpUMEHEHUs SKIUCTeHA y JUI ¢ JIMOnno3Hoi nnpekuuei. [lox ero Bnus-
HUEM HaOJII0/1aloCh YCTPaHEHHE aCTEHO-BEreTaTHBHBIX NMPOSBIHHUM, MPOUCXOANIA HOPMaIU3alus
MMMYHHOI'O CTaryca, yJay4llajlloch COCTOSHUE JKEIYYHO-KHILIEYHOI'0 TPaKTa, renaTooMmiInapHoi cu-
CTeMbI U B OOJBIIUHCTBE CIy4YaeB BHISBISUIACH MMOTHAS dIMMUHAIMS Tapa3suToB. Kak u npu apyrux
00JIE3HEHHBIX COCTOSHUAX, (papmako-TepaneBTHUECKU 3¢ deKT npu aamMOauo3e, Mo-BUANMOMY,
IIPEKJE BCETO BO MHOI'OM OIIPENEISAETCS NOBBILIEHUEM aJallTalliOHHO-3alIUTHBIX BO3MOYKHOCTEN
caMoro makpoopranusma [18].

DKIUCTEH CIOCOOCTBYET OBICTPON pereHepanuy MOBPEKIACHHBIX KIETOK SMUAEpPMHUCA, I10-
3TOMY OH MOKET MPUMEHSTHCSI KaK BCIIOMOTaTeIbHOE CPEACTBO AJIsi YCKOPEHHUS IPOLIECCOB 3aKHB-
JeHus paH ¥ oxoros [19]. BaxxHoe 3HaYeHHE ¢ MPAKTUYECKON TOUYKM 3PEHHUS TaKXKe MMeEeT (hakT
PETYJIHUPYIOIIEro BIAUSHUS 3KAUCTEHA, BHISIBICHHOTO B OpPraHU3MeE CTapblX KUBOTHBIX, HA KOMIICH-
CaTOPHO-aIaIITUBHBIE MTPOLIECCH], BKIIOYAIOIINE CTUMYJISILIMIO MIPOTEKAIOLIEr0 B HOPME aIonTo3a,
HaIpaBJIEHHOE, MO-BUAMMOMY, B JAHHOM CJIy4ae Ha JIMMMHALIMIO TOBPEXIEHHBIX KJIETOUHBIX dJe-
MEHTOB, HECYIIIUX F€HOMHBIE HAPYILIEHUs, YaCTOTa KOTOPBIX C BO3PACTOM 3aMETHO BO3pacTaeT, YTo
MOYKET MPEJCTABIATh UHTEPEC B TepraTpUUeCcKor npaktuke [20].

DKIUCTEH B Ka4eCTBE META0OIMYECKH aKTUBHOTO CPEJICTBA C IPEUMYIIECTBEHHBIM BIMSHUEM
Ha MPOIECChl OETKOBOTO0 CHHTE3Aa (B OTIWYHE OT CTEPaHA00JIOB, HMEIONIUX CHEIU(DHUIeCKHuE TOPMO-
HaJIbHBIE 3((EKThI) TaKKe XOpOLIO MPOSBUI ce0s B CIIOPTUBHO-MEIUIMHCKON mpaktuke [3].
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HmenHO B 3TOM citydae OoJiee 4eTKO, YeM Tie-T100, BRISBIISIIOCH M €r0 OOIIeYKpeIuistoniee u oen-
KOBOaHaboIMUYecKoe IeCTBUE Ha OPraHU3M B 11€JIOM. Bbl1o moka3aHo, 4To MpUMEHEHHUE dKAUCTEeHA
CIIOPTCMEHAMHU YCKOPSJIO BOCCTAHOBJIGHHE W aJaNlTaluio K (pU3nyecKMM Harpy3kam B y4eOHO-
TPEHHUPOBOYHOM U COpPEBHOBATENbHOM mepuonax. [lo maHHBIM caMOOIeHKH (METOJ aHKEeTHPOBa-
HUS) YCTAHOBJIEHO, YTO 3HAYUTEIIbHOE OOJBIIMHCTBO CIIOPTCMEHOB M3 COCTaBa IKCIIEPHUMEHTANIb-
HBIX TPYNI OTMEYAJIO MEHBUIYI0 YTOMIISIEMOCTh BO BpeMsl TPEHUPOBOK, JTYUIIYIO MEPEHOCUMOCTh
HArpy30K, YMEHbBIIICHUE alaTUX U pa3fpakeHus MPHU BBHIIOTHEHUU pabOTHI 10 Mpejiena, TOBOJIBHO
ObICTpOE KynmUpOBaHUE sIBICHUM yToMieHHs. D (deKT, Kak IpaBuio, 0OHapyKuBajics Ha 4-5 IeHb ¢
Hayajia prueMa Ipernapara.

OOBKTHBHO Ha (hOHE KypCOBOTIO MPUMEHEHUS SKIUCTEHa HAOII0AaNach MOJOKUTEIbHAS TU-
HaMHUKa BECOBBIX IIOKa3aTelied; MpU aHTPONOMETPUUECKUX MCCIEAOBAHUAX JIUL, MPUMEHIBIIMX
MHOTOKPAaTHO 3KAMCTEH, ObLIO BBHISBICHO YBETUUYECHHUE MBIIICUHON MacChl MPH 3HAYUTEIBHOM CHU-
KEHUU XHUpa. buoxummueckn aHaboamaeckuit 3pPeKT IKAUCTEHA TOATBEPKIAICS 3aJePKKON a30-
Ta B OpraHu3Me, 6osee OBICTPON HOpMaM3alKel mocie GU3NYECKNX Harpy3oK B KpOBHU COAepKa-
HUSI MOUEBUHBI U JIAKTaTa, MOBBIIICHUEM T€MOTIIOONHA U OOIIET0 CoMepKaHus OenKa B CHIBOPOTKE
KkpoBH. [Ipu 3TOM, HECMOTPS HA BHIPAKEHHYIO aHAOOIMYECKYI0 aKTUBHOCTh, HE OOHAPYKEHO TaKUX
OTIaCHBIX TMOOOYHBIX >(PQEKTOB Mpenapara, XapaKTePHBIX I aHAOOIMYECKUX CTEPOHIOB, Kak
CABHTOB B COJAEPKAaHUU DHIOTCHHBIX TOPMOHOB, OTPUIATENILHOTO BIHUSHUSA Ha (DYHKIUIO KOPBI
HAJMOYeUHUKOB. Vcronb3oBaHue 3KAUCTEHA B CIIOPTUBHOW NMPAKTUKE HE MPOTHUBOPEUUIIO MpPaBU-
JaM aHTUJIOTTMHTOBOTO KOHTpons [3, 21, 22]. HakorieH onbIT KOMOMHAIIMK SKIUCTEHA ¢ HEKOTO-
pBIMH LIUTAMHHAMM, B YaCTHOCTH, MIOKA3aHO, YTO €r0 BBEJECHUE BMECTE C IeNTaMHUHOM JaeT Oosee
cyliecTBeHHBIN 3((eKT B MiIaHe KOPPEKIUU paboTOCIMOCOOHOCTH, YeM MPUEM OJHOTO SKAUCTEHA
unu rentamuna [23]. Takke MoKa3aHo, YTO MPUMEHEHHE KIUCTEHA B IUKIMYECKUX BUJIAX CIIOPTA
BO BpeMsl HHTCHCUBHBIX (PU3UYECKUX HArpy30K OONBIIOr0 00beMa B KOMIUIEKCE C OETKOBBIMHU Tpe-
napaTamu Croco0cTByeT 0oiee BEIpa)KEHHOMY MOIEPKAHUIO MBIIIEYHOW MAcChl M HE MPETATCTBY-
€T UCIIOJIb30BAHMIO JIMMTUAHBIX SHEPTeTUUYECKHX JETo opranusma [3].

I'oBopst 00 sKAKICTEHE, HENB3st O0OWTH €Ile OJHY CTOPOHY HAMETHUBIIETOCS €r0 MCIOIbh30Ba-
HUS KakK Tperapara aHaOOJIMYECKOro TUMa JEHCTBUS 0e3 MOOOYHBIX TOPMOHANIBHBIX PPEKTOB —
3TO NeAuaTpuuecKas IpakTHka. B skcrepruMeHTanbHBIX YCIOBUSAX 0OOCHOBAaHMEM TaKOTO MOAX0/a
K MCTIOIB30BAHHIO YKIUCTEHA MOCIYKIIN paboThl, MOKa3aBIIKEe MPEUMYILECTBA STOrO Mpernapara y
JIeTEeH TIepe/l CHHTETHYECKUMHU CTEPOUIHBIMUA aHA00IMYECKUMU CpeicTBamMu [24], a Tak)Ke ero cro-
COOHOCTD 3aJePKUBATh PA3BUTUE THIIOKCUYECKOW M TPaBMATHUECKOM THIOTPO(UN U BOCCTAHABIIH-
BaTh Maccy M pasmep mioga [25]. B kinuHuke >3Qgext 3xaucTeHa y HOBOPOXKACHHBIX C BHYTPH-
yTpoOHO#M runoTpoduel peanusyercss B 0ojiee KOPOTKMX CPOKaX BOCCTaHOBJIECHHS MAacChl Tela,
HOpMaJIM3alui Typropa TKaHU U 3JIACTUYHOCTH KOXKH, HOpMaJIM3allMi €€ OKPacKu, CTa0MIM3aluu
MBIIIEYHOr0 TOHYyca [26]. IIpumMeHeHne 3KAUCTeHa CocoOCTBYeT Gojiee OBICTPOMY KYIHUPOBAHUIO
KJIMHUYECKUX CUMITOMOB 3a/I€P>KKU BHYTPUYTPOOHOI'O pa3BUTHUS HE 3aBUCHMO OT ee craauu [27].
Taxoke ObUIO TTOKA3aHO, YTO UCIOJIB30BaHUE IKIUCTEHA (OCOOCHHO BMECTE ¢ UMMYHHOMOIYJIMHOM)
MIPH JICUCHUU TIEPUHATATIBLHOTO CEINCHca CMENIaHHOW (0aKTepuanbHO-TPUOKOBOW) ATHOJIOTHH Y He-
JOHOILICHHBIX JAeTell NMPUBOAUT K Oojee OBICTPOMY YIYYIICHHIO OOILIETr0 COCTOSIHUS OOJbHBIX,
YMEHBIIIEHNI0O UHTOKCHKAIIMH, TOBBIIICHUIO JBUTATEIbHOW aKTUBHOCTH, YIYYIICHHUIO peQIIeKTOp-
HOU JAESTEeNbHOCTH, HOPMAaJIM3al[Md UMMYHOJOTHMUYECKUX Moka3areneil [28]. OTmeueHa BbIcOKas
3¢ PEeKTUBHOCTD IKAUCTEHA (B COCTaBE KOMIUJICKCHOM TEpanuu) MPHU JICUCHUH XPOHUYECKOTO BU-
pycHOro renatura Jensra [29].

Taxum 06pazom, aHAINU3 MPEJICTABICHHOIO MaTepralla 1o UCIOJIb30BAHUIO IKIAUCTEHA B KIIU-
HUYECKOW U CIIOPTUBHO-MEAUIIMHCKON MPAKTUKE OTKPBIBACT MEPCHEKTUBY HIMPOKOTO MPUMEHEHUS
3TOro mpemnapara, kak 3ppexkTuBHOro (hapMaKoKOppeKTOpa TOTO WIM MHOTO MPEANaToI0rHuecKOro
U TIaTOJIOTUYECKOT0 COCTOSIHMSI, a TaK)Ke KaK aJalTOTeHHOIO CpPe/ICcTBa, Oiarofapsi ero cnocoOHo-
CTH CYIIECTBEHHO PACIHIMPATh I'PAHUIBl PE3UCTEHTHOCTH OPraHM3Ma K BO3JICHCTBUIO PAa3IMYHBIX
HKCTPEMAIIbHBIX (PaKTOPOB.
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METABOJIM3MIK TUIITI OCEPI'E HE IIPEITAPAT PETIHAE SKIUCTEHHIH
TUIMALIITTH BAFAJIAYIBIH OKCIIEPUMEHTTIK-KJINHUKAJIBIK HOTUXEJIEPI

B.H.Cuvipos
e —mail: zainab@jicps.org.uz
O3P FA akan.C.1O. FOnycoB aTbiHAarbl OCIMIIKTEKT] 3aTTap XUMHUSICHl IHCTUTYTHI,
TamkenT K., ©36ekcran PecriyOnnkacs

OKaucTeH mpenaparbl Rhaponticum carthamoides, Rhaponticum integrifolium, Silene brahuica, Ajuga turke-
stanica xoHe T.0. OOJIHETIH KAUCTEPOH(PUTOIKAUCTEPOUIBIHBIH HETi31H/Ie jKacanFaH. DKIUCTEH 631H MeTab0IM3MIIIK
ocepi Oap THIMII IOPUTIK Kypall kKoHE €H O0acTBhICHI ar3aJaFbl aKybI3[bl CHHTE3ACYII YPAICTEePAi BIHTAJIAHBIPYIIBI
KypaJl peTiHJe KepceTTi, Oyyiap e3iHe TOH TOPMOHJIBIK OEJICEHIITITI KOK cTepaHaboIIapablH 9cepiH ecKe TYCipemi.
CoHpaii-aK, IpenapaTThlH 3CEpiHEH KOMIpCY, JHUITUATIK, YSHEPIeTHKAIBIK JKOHE 3JIETPOJIUTTIK ajIMacy KepceTKimTepi
OHTaWJIAHABIPBUIAABI. OKAWUCTEH JKANIBl CEpriTymll ocep KepceTelli, CHIPTKbI OPTAaHBIH CTPECKE MIAJJIBIKTBIPATHIH
(hakTOpIApbIHA KATHICTHI aF3aHbIH OCHiMIIEIy MYMKIHIIKTEPIH apTTHIPAIbl, IMMYHOTCHE3 I BIHTATAHABIPAIBI, OU KOHE
JieHe KaOineTiH »xakcapraael. KnmHuka toxipubecinge skauctenai konmany OXKOK Oipkarap aypymapblH KoHE 3atr
anMacy ypaicrepi Oy3pUIFaH IHIKI aF3a aypyJapblH — eMJeyle, COHIal-ak, CIOpPT MeEAMIMHACHl TaXipuOeciHme
Jie3aanTanys, aca IIapIIaFbIIITHIK Oenriiepi Ke3meceTiH Tyiraiapnaa (MOHO- JKOHE KEIeH[ Tepamust KypaMblHIIa)
JKOFapbl THIMILTIK, KayiNCi3/IiK JKoHe KOJAaHy KEJeNiIiriH KOpCeTTi.
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EXPERIMENTAL AND CLINICAL RESULTS OF EVALUATION OF ECDYSTEN DRUG
AS THE METABOLIC ACTION TYPE PREPARATION

V.N. Syrov
e —mail: zainab@jicps.org.uz
S.Yu. Yunusov Institute of chemistry of plant substances, Academy of Sciences of the Republic of
Uzbekistan, Tashkent, Republic of Uzbekistan

Ecdysten drug was developed on the basis of ecdysterone phytoecdysteroid isolated from Rhaponticum car-
thamoides, Rhaponticum integrifolium, Silene brahuica, Ajuga turkestanica, etc. Ecdysten proved to be an effective
preparation with metabolic course of action, primarily as a stimulant of protein-synthesis processes in the body, resem-
bling the action of steranobols, but without their specific hormonal activity. Under drugs the indicators of carbohydrate,
lipid, energy and electrolyte metabolism are also optimized. Ecdysten has a general tonic action, increases the adaptive
abilities of the organism against stress factors, stimulates the immunogenesis, improves mental and physical efficiency.
The treatment with ecdysten in clinical practice for a number of diseases of central nervous system and internal organs
with malfunction in metabolic processes, as well as in the practice of sports medicine in persons with the symptoms of
maladjustment, fatigue (as mono- or complex therapy) has shown high efficacy, safety and perspectives of its applica-
tion.
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JlekapcTBeHHBIe NMpenaparbl HA OCHOBe YKAHCTEPOH/IOB JIeB3eH
cadguiopoBuaHoil (Rhaponticum carthamoides (Willd.) Iljin)

JIEBETOH II

ouonozuueckas akKmueHasa 000aeKka oouweyKpeniauezo
oeucmeusn

Cocmae

Kopens aeszen (sxducmepoudsy), eumavun C, eumamun E, neeiunana obuoscra: 20 amunoxuciom, 28
MUKpoNiemenmos, nposumanmun A, eumamunst cpynn B, D, P, PP, K, (prasonoudst, umonyuds,
hepmenmst; 6cnomozamevsle KOMIOHEHNSL 1AKMO3A, CIMEAPAN KATbUUA, MUMAHA Juoxcud, meun-80,
MEMWTHELTION03d.

Dapmarorozuyeckue ceoiicmea

- Tonusupyem UeHMPGIbHYIO HEPSHYIO  CHCIMEMY, VIV4uigem  Hpouecc oOy4eHua, HAMAMIL,
VC106HOPePACKINOPHYIO OCAMEIbHOCING, JIVIWIAen CHHANMHYECKYI0 Hepedaty 6 CUMHAMUYEcKUx i
NAPACUMNAMUYECKIX 60/I0KHAX NEPUpepULeckoil HEPSHOT cUCMEMbL;

- Hopmanusyem @yurxuuio IHOOKPUHHON cucmems: opzaxusma (aHaboiudeckue u ramaborauyecrue
dynruun);

- Koumponupyem npouecc o6pasosanua i pacxo0a Hepeu 6 UCHOTHUMETLHBIX KIEMKAX (MUY, HedeHl,
nouex, Mo3za U OPyzux opzanos);

- Boccmanasiusaem umMyHocynpecistsiil pgpexm 6 cledcmsui mMpeHuposoinozo i COPesHOSAMETbHO20
NPOUECCOs, 6THAR HA ZYMOPATbHBLI U KISMOYHLIL WMMYHUMEN;

- Cnocobcmeyem aHMUORCHOGHIMHOMY OClicHENI0 6 OP2aHu3Me, NPeOOMEPauian morcudeckue Ipghermest
C60600HOPAOURATIBHOZ0 OKUCTEHUA HEHACHIUICHHBIX HCUDHBIX KUGIOM, KOMOPsle GRMUSUSUPYIOMCA NPl
ucmouiaouieil gusuiecroil Hazpysre;

- IIpedomepaniaen 2unOKCII0, KOMOPAA HOYINU 6CE200 AGIACINCA CHYIMHUKOM UHINEHCUSHO pabomsi;
-Obnadaem aHAbOTUIUPYIOWUMI IPpermartit, ROMOPsie HEOOX0MUMO HOODEPHcams HPU UHIMEHCUEHOT
Quzusecroii pabome (mpenupoere) 60 uzbexcanuu nadeHun maccst mena u dechpyrkuunl BGeIros y
CHOPMEMEHOE NPU NPEEATUPOSAH U RAMADOTUYECKUX NPOULCCOE;

- Yayuuaem murpouupryiauuwo cocydos 201061020 M0320 U PADOMAIOWIHX MBIULY 30 CUem VAy4uieHus
peonozudeckix ceoticme Kposu (Hatudue ¢ cmpyrnype sumamunos E u C, kyMapunossix npoussoonsix,
IKOUCHENA 1l OPYZUX UHZDEOUEHINOE).

- Kombunuposanusiii. adanmozen ''/lesemon II" ob6aadaem oduieyrkpeniawuium Oeticimeuem 6
NOCGIEoNEPAHHOHHBIH NEPUOO, €20 HETECO0DPAZHO NPUMEHAMS O1A NPOPUIAKIMUKY NPOCINANTHING.

Ilorazanun k npuMenenuo
CHOPMCMEHAM 6 CUI066IX 6UDAX CHOPMA (MANCENAA AMIemMiRa, 6oduburdunz),

P eHaM~1 6 610aX CHOPMA, MPEBYIOUIUX 651COR0T A0ANIMUEHOCIIL H 66IHOCTUE0CINI,
O1A HOPMATUIAUUH YPOGHA INECINOCINEPOHA, YIACIMHUKAM (DUSKYbMYPHO-0300p bHBLX ZPYNH,
cmpaoarouium APOUUPKYIAMOPHOT  OUCMOHUEH, NOCTEONEPAUHOHHEIM  DOGHBIM,  CHIPAOGIOU{UM

HPOCHAMUIMOM il 0118 €20 NPOPUIARMUKT

Cnocob npumenenie u 00361
e3pocasiv no 1-ii mabaemee 2 paza 6 dens 60 spema eodst
6 nepeoil no1oeuHe OHA.

Ilobounsie 3gppermst
UHOUGUOYATbHAA HENEPEHOCUMOCINE KOMIOHEHINOE.

Dopma esinycra: niac 11i ¢h. 60 mad.
Maccodi S00 vz, HYHAA Y -

300 mabaemormaccoii 500 mz

IIpouzsodumens: 000 Ilapacp 2. Ilensa. Poccun

Y Y
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YAK 577.175.1:61.45.36

KOMIIVIEKCHASA HIEPEPABOTKA JIEKAPCTBEHHOTI'O CBhIPbS
SERRATULA CORONATA L.

b.C.Temupzazues, O.Y.Kyamoaes, I1.K.Kyoaoaesa, b.U.Tyneyos, C.M.Adexenos

e-mail: phyto pio@mail.ru

AO «MexayHapoaHbIil HayYHO-TIPOM3BOACTBEHHBIM XOJIUHT «Dutoxumus», r.Kaparanma, Pec-
myonmka Kazaxcran

B nanHoOli cTaThe NpUBEAEHBI PE3YIbTATHL KOMILUIEKCHOIO UCCIEI0BAaHUSA HAJ3EMHOM YaCTU CEPILyXH BEHLEHOC-
HOU Serratula coronata L. — pacTUTEIILHOI OCHOBBI TIEPBOTO Ka3aXxCTAaHCKOTO aHA0O0IMYECKOro U aalnTOreHHOro Cpell-
cTBa «OKIUPHUTY», KyIbTUBUPYEMON Ha y4acTke JiekapcTBeHHbIX pacteHnii MHIIX «®uroxumusy. [IpuBoasrtes nan-
Hble 00 ONTHUMAJIBHBIX BBIXOAAX JKIUCTEPOHA — OCHOBHOM CYOCTaHIMM MHOTHMX aKTONPOTEKTOPHBIX IpENapaToB W3
Pa3IMYHBIX BHIOB KCTPAKTOB M KOMIUIEKCHOMY H3BJICUCHHUIO ()IABOHOMAOB M dKAMCTEeponnoB. IlokazaHo, 4To pas-
JIENTbHO BBIZICTICHHBIE ()IABOHOUABI M 3KIUCTEPOUABI MOTYT OBITh HCIIOJIB30BaHBI B KAYECTBE HOBBIX CYOCTaHIINU U pa-
004MX CTaHTAPTHBIX 00PA3IOB.

[Tonyuenne Ouosornyecku akTUBHBIX coennHeHUll (BAC) u3 BO300HOBISIEMBIX AMKOPACTY-
IIUX U KyJbTUBUPYEMBIX NMPUPOIAHBIX MCTOYHUKOB SIBJISETCS OJHOM M3 aKTyaJbHBIX 3a7ad COBpe-
MEHHOW OWOOPTaHWYECKOW XUMHUU W OHMOTEXHOJIOTHH. B Hacrosimee Bpemsi OOJBIION WHTEpEC
MPEJICTABISAIOT (PUTOIKIUCTEPOUIBI MM (DPUTOIKIUZ0HBI — MOJUTHIPOKCUIUPOBAHHBIE CTEPUHBI,
CTPYKTYpPHO HMJICHTUYHBIE WM MOJAOOHBIE TOPMOHAM JIMHBKU U MeTamopdo3a HACEKOMBIX M 00Ja-
Jarorye aHaboNIMYECKUM U a/IallTOTeHHBIM JeHCTBHEM Ha MJICKOMUTAIONIUX U 4YeloBeka. bombiioe
KOJMYECTBO IKAUCTEPOUJICOJIEPIKALINX PACTEHUM M3aBHA HCIOJIB3YIOTCS B MEAUIMHCKHUX LIEJAX.
B uwactHOCTH, cepriyxa BeHLleHOCHas (Serratula coronata L., cemeiicTBa Asteraceae) —MHOTOJIETHEE
TpaBSHHUCTOE pacTeHue A0 150 cM BBICOTOM, MIMPOKO pacmpocTpaHeHHOe Ha rore EBpomeiickoit ua-
ctu Poccun, na Kaskase, B 3amannoit Cubupu, Janbuem Bocroke, Cpenneit A3uu u Kazaxcrane,
IIMPOKO UCIOJIB3yEMOE B HAPOIHOW MEIHUIIMHE KaK CPEICTBO MPU BOCIAIMTENbHBIX U UH(EKIHNOH-
HBIX 3a00JIeBaHMAX (nucnencus, GapuHIUT, TOH3WUINT U JIPYTUE), a TAKXKE IpU INCUXUYECKUX 3a-
OoneBanusx [1-3].

B tpagunuonnoit menuuune B Cubupu «Cepnus» - cepryxa BEHLIEHOCHAsI UCIOJIB3YETCs B
BUJIE OTBapa, YHoTpedsseMOro Npu SMUIENCUH, HEBPO3aX, B KaUeCTBE PaHO3aXHUBIISIIOIIETO, HpU
HOBOOOpa3zoBaHusx [1].

W3BeCTHO, YTO KCTPAKTHI TPABBI CEPIYXU BEHLIEHOCHOW HCIIOJIB3YIOTCS MpU OOJIIX U pac-
CTpoiicTBax Xkenynaka [4].

BHumaHnve HaydyHOU MEIMIIMHBI cepllyXa MPHUBJIEKIa CMOMEHTa OOHApYKEHUsI B TOM pacTe-
HUU (PUTOSKAMCTEPOUJIOB — PACTUTENIbHBIX TOPMOHOB [5], 00siagaronuX LEHHBIMH (apMaKoJIOTH-
YEeCKUMHU CBOMCTBaMU: aHA0OJIMYECKUM, TMIIOIUINIEMUYECKUM, MPOTUBOBOCHAINTEIbHBIM, aJal-
TOT€HHBIM, FEMOPEOJIOTMYECKUM U JPYTUMH [6—8]. DKCIIEpUMEHTAILHOE UCCIEA0BAHNE IKCTPAKTOB
U3 HAJA3€MHOW 4acTU CEpIyXu BEHIIEHOCHOW, Ipou3pacTarpollell Ha Teppuropun Poccun u crpan
CHI" nmoka3ano ux 3¢)peKTHuBHOCTH B Ka4eCTBE MPOTUBOSI3BEHHBIX CPEICTB, @ TAKXKE CIIOCOOHOCTD
ycuuBaTh 3 (PEKTUBHOCTh IUTOCTATUKOB B TEPAIIUH 3JI0KAY€CTBEHHBIX omyxoJel [4,9]. 3BecTHO,
YTO B HAJ3€MHOI YacCTH CEPILyXH BEHIIEHOCHOH, B JOCTATOUHOM KOJHYECTBE COJEpPKaTCs (PeHOIb-
HbI€ COeTUHEHUS: (IIaBOHOUIbI, AYOUIIbHbBIE BEUIECTBA, KyMapHHbI, a Takxke 3(upHbIe Macia, Tep-
NEHOUABl U KapOTHHOHU/bI KOTOpBIE MPEACTABIAIOT HE MEHEe BaXHYI OMOJIOTHYECKU aKTHBHYIO
3Ha4yuMOCThb [10].

KommiekcHas nepepaboTka JUKOPACTYILETO U KyJIbTUBUPYEMOI'O PACTHUTEIBHOIO ChIPhs KaK
BO300HOBJISIEMOT0 MaTepHalla SBJSETCS OJTHUM U3 IPUOPUTETHBIX MOJXOA0B IPU XUMUYECKOM U3 Y-
YeHUH PAaCcTEHH B IUIaHE MOJYYECHUS MPAKTUYECKU [IEHHBIX BEIIECTB — CyOCTaHIIUM U HOBBIX pabo-
yux cTaHaapTHeX o6pas3ioB (PCO) mnsa ObicTpopacTymiei ¢papMareBTHYeCKON MPOMBIIIICHHOCTH
Pecny6onuku Kazaxcran. B MHIIX «®utoxumus» B TeUeHHE psjia JIET pa3padaTbiBaeTCsi U aKTUBHO
BHE/PSETCA B IPOM3BOJCTBO KOMIUIEKCHBIM CIIOCOO XMMHUYECKOH NepepadOTKU JIEKapCTBEHHOIO
pacTUTENBHOrO ChIpbs. Tak, Hampumep, sHAEMUYHOE pacTeHue KasaxcraHa noJiblHb riaakas (Ar-
temisia glabella Kar.et.Kir.) sBisercs HE TOJBKO MPOMBIIUICHHBIM HCTOYHHUKOM apriabuHa-
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CyOCTaHIIMM NEPBOI0 OTEYECTBEHHOTO OPUTMHAIBHOTO MPOTHBOOIYXOJIEBOrO Mpernapara «Apria-
ouny», HO U npyrux BAC, Takux, Kak aproiua, OOHaH3WH, TEKTOJIMHAPUHTEHUH, [IMPCHINHEON, Ka-
CTHIIVH, JIFOTEOJIMH, 1,8-IIMHEO, IMHATIO0OII, TEPIIMHEONI-4, o-TePIIHHE0I, ca0uHOI, yMOemndepoH,
TIIyTaMHUH, TPUNTO(aH, apruHUH, TUPO3HH, MPOJIHMH, JICHIIWH, TIIyTAMUHOBAs KHCIIOTA, TIFOKO3a,
IOyJBIUT, pAMHO3a, TAJIJIOBasA, IPOTOKaTeXoBasi, kodeiHasi, CaTUIHIOBbIe KUCIOTHI U JIp.

B 9T0i1 cBsI3u B JaHHOM paboTe HAMU UCCIIEOBAH SKAUCTEPOUIHBIN U (PIIaBOHOUIHBIN COCTaB
HKCTpaKTa HAJA3EMHOM YacTU CBEKECOOPAHHBIX B MEPHOJ] BeTeTallui pacTeHul Buna Serratula cor-
onata L., mpou3pacTarolMx Ha ydacTke JiekapcTBeHHbIX pacteHnidi MHIIX «®utoxumus» ¢ Lebio
pa3paboTku 3pPeKTUBHOrO METOa pa3AeiieHUs] SKAUCTEPOHA — TTABHOTO KOMIIOHEHTa KOMITO3H-
IIUU SKTUCTEPOUIOB U CYOCTaHIUH, a TAKXKE IPYTUX MHUHOPHBIX (UTOIKIUCTEPOUIOB U (PIIaBOHOU-
JIOB JIJIs1 KCTIOJIb30BaHUs UX B KauecTBe HOBBIX PCO.

Hamnpumep, Butukoctepon E (4) u3 Serratula coronate L. obmamaer MHMPOKHM CIIEKTPOM
OHMOJIOTMYECKON aKTUBHOCTH (MPOSIBISET MECTULUAHYIO aKTUBHOCTD, TAK)KE OKa3bIBaeT aHAOOIHMYe-
ckuil 3¢ (eKT, MPensITCTBYeT pa3BUTHIO SKCIIEPUMEHTAIHLHOTO aTepOCKIEpo3a Y KPOJIMKOB 1 001a-
JaeT ICTPOTEHHOM aKTUBHOCTHIO). C ydyeTOM SKOHOMHYECKOW HELEeIecOO0pa3HOCTH pa3/ieeHHUs
skaucteponioB (1,5%) u nmomudenonon (5,0%) pacrenus (06a kiacca BEMISCTB MPEAINOIararoT
HaJIM4Yue [EHHBIX BUAOB OMOIOTUYECKON aKTUBHOCTH, a UX pa3felieHHe CONMPSHKEHO ¢ HEOOXOAUMO-
CTBIO MPOBEJECHUSI XpoMaTOrpauyecKkoro pasjielieHus) B mpolecce pa3padOTKH MyTeil mpaKTHye-
CKOTO Hcronib30BaHusa bAB cepryxu BEeHIICHOCHOW HaMH MPEIOKEH METO/I, TO3BOJISIOMINN MMOTY-
YUTh CYMMAapHBIN 3KCTPAKT, IPUTOIHBIHN JIJIS TIOTYUYSHUS TBEP/IBIX JICKAPCTBEHHBIX (POPM (TaOJIeTKH
M Karcylibl) mpenapaTta « JKIuGHUT» aJanToreHHOro M aHaO0IMYECKOTo IeHCTBHSL.

B texHomornu nepepaboTKH CHIPhS CEPITyXH BEHIICHOCHOHN U TOJyYeHUS CyOCTaHIINH IPUMeE-
HEHAa SKCTPAKLUA BOAHBIM 3TAaHOJOM C MOCIEAYIOMIEH KUAKOCTh-KUAKOCTHOM SKCTpakiuel, mo-
CJIEIOBATENFHO CMECHIO METPOJICHHOro 3¢pupa (IKCTPAKIIMOHHOTO OCH3WHA) U ATHIIAIeTaTa A OT-
JeneHuss TUNOo(GUIbHBIX KOMIIOHEHTOB, U M300yTaHOJIOM — JJIsi OTAENCHHs CTEPOUI0B U monude-
HOJIBHBIX COEAMHEHUN (SKIMCTEpOHA, MaKHCTepoHa A, BUTHKOcTepoHa E, 25-mHOKOCTEpOHA, O-
9KIU30HA, JIOTCOJMHA, allMreHuHa, 3-MeTWiIoBoro 3dupa kemmdepona, 3-O-meruoBoro 3¢upa
kBeprernHa). Ho, Hapsiay ¢ JOCTOMHCTBAMU JKUAKOCTHAS SKCTPAKIIHS HMEET PSIJl HEAOCTaTKOB, OC-
HOBHBIM M3 KOTOPBIX SIBISIETCS HMCIOJb30BAHUE TOKCHYHBIX W JOPOTOCTOSIIIMX PacTBOpPHUTENEH
(aTunanerar, xa0podopM M U300yTaHOM), YTO HE COOTBETCTBYET MEXKIYHAPOJHBIM CTaHAApTam
GMP B ycioBusix (hapmMarieBTHUECKOTr0 IPOU3BOICTBA.

B 371011 cBsA3M B HacTosimel padboTe i NpeaBapUTeIbHON 00pabOTKHU yCIOBUH BBIIEICHUS U
MpermapaTUBHON HAapaOOTKU CYOCTAHIIMM CTEPOMJIHBIX IMPEIapaToB ¢ JATbHEHIINM MPUMCHCHHEM
COBPEMEHHBIX MHHOBAIIMOHHBIX Xpomarorpaduyeckux MetofoB 1 CO; 3KCTpakUuu, U ¢ LENbO Oll-
TUMHU3HPOBAHUS TEXHOJIOTUYECKUX TApaMETPOB, BBISBICHUS CEICKTHBHBIX IKCTPAreHTOB M BBIX0J1a
SKIUCTEpPOHA OCHOBHOTO JICHCTBYIOIIETO BEIIECTBA MHOTUX aJalTOreHHBIX IPEmapaTos,
MpOBEJieHA IKCTPAKIMS HAA3EMHOW YacTH CEpPIyXd BEHIIEHOCHOW KYIbTHBUPYEMOW B Yy4acTKe
nekapcTBeHHbIX pacteHud MHIIX «®utoxnmus» ¢ BappUpOBaHUEM €€ OCHOBHBIX I1APaMETPOB.
Jlnst ompeneneHUs ONTHMAJIbHBIX YCIOBHM W3BICUEHUS OKIMCTEPOHA HCIIONB30BAINA TPaBY,
U3MENBYEHHYIO 10 8 MM (cM. Banuaanuio MeToIMK KOJIMYECTBEHHOTI'O ONPEIeICHUs SKAUCTEPOHA
B TpaBe ceplnyxu BeHIeHOcHOH). KonuuecTBeHHOE omnpeneneHue COAep)KaHUs SKIUCTEpOHA
MIPOBEJICHO C MPUMEHEHHEM MEeTO0/1a BHICOKOA((HEKTUBHOM JKUIKOCTHON XpoMarorpaduu (Tabnuia
1).

Tabmuna 1
Pe3ynbrarhl n3ydenus uHaMUKA u3BiIedeHus dxaucTepona (20E) u3 ceipbs cepryxu
BEHI[EHOCHOH B 3aBUCHMOCTH OT TEXHOJOTHYECKHX (haKTOPOB

OKCTpakuuu Crenenb Tewmm-pa Bpems Komnunu-Hoe

U3MEIBYEHH | DKCTPArupoB | SKCTParupoBaHus, | COAEpKaHHE

s, MM anus, °C Yachl (20E), %
OranoinbHas(96,2%) 10 8 80 3 2,9
OrtanonbHas (96,2%) 10 8 20 24 2,6
Boano-sranonsHas (70%) | go 8 80 3 1,8
XnopodopmHO- 1o 8 80 3 0,8
stanonbHast (50:50%)
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[Tponomxenne Tabmuisr 1
N300yranonpHas 10 8 105 3 2,4
OranonpHas (96,2%) Ha | mo0 8 80 3 1,25
annapare Cokciera

Kak BugHO w3 Tabmumbl 1 Ui ONTUMH3AIMM HM3BJICUCHHS HKAMCTEPOHA HCIIOIH30BaHBI
pa3NUYHBIC MapaMeTpbl SKCTpakuu. Bo Bcex 5 skcTpakTax (Kpome xJIopoOopMHOI) 0OHApYKEHO
BBICOKOE COJIEpKaHUE SKJIHUCTEPOHA, YTO JOKa3bIBET O BHICOKON 3(PPEKTUBHOCTH UCMOIH30BAHUS
CepIyXH BEHIICHOCHOH, KaK OCHOBHOTO IMPOMBIIIICHHO-3HAYUMOT'O HCTOYHHUKA BBIIICYKa3aHHON
CcyOCTaHIIUH.

OtHocuTenbHO HU3KUHM BbIXoA 3kauctepoHa (0,8%) W moBblIeHHE YpOBHS TpeOOBaHUN K
0€30MacHOCTH TPOIECCOB  (PapMalleBTUUECKOTO TPOU3BOJACTBA NPUBEIO K HEOOXOIUMOCTH
UCKJIIOUEHUS XJI0podhopMa U3 TEXHOJIOTUH TOTY4YeHUs (hapMaKoIOTHIECKON aKTUBHOW CyOCTaHIIUU
SKIUCTEPOHA.

DTaHOJIbHBIE SKCTPAKThl MPHU pa3HbIX TemrepaTypHbix pexumax (80°C u 20°C) mpumepHO
OJIMHAKOBO M3BJICKAIOT II€JIEBOM MPOAYKT IKAUCTEPOoH (2,9 % u 2,6 % COOTBETCTBEHHO) U
MIPEBOCXOJIAT TIO U3BJIEKAOIIEH CITIOCOOHOCTH OCTANIbHBIE U3YYEHHBIE SKCTPATCHTHI.

Takum 06pa3om, B pe3yabTaTe MPHUIUIHA K BBIBOAY, YTO JUIS MOJyYSHHSI SKCTPAKTA C BEICOKUM
COJiep’)KaHUEM DJKAHUCTEepoHa (2) B KauecTBE OSKCTpareHTa HeoOXOJUMO UCHOIb30BaTh 96%
STUJIOBBIM CIIUPT, HECMOTPS HA HEKOTOPYIO IHEPTeTUUECKYIO 3aTPATHOCTD.

Ho, ncxonst U3 TaHHBIX O B3aMMOCBSI3U CTPYKTYPBI X OMOJIOTHYECKON aKTHBHOCTH SKANCTEPOHIOB
1 (h1aBOHOMIOB (KaK CHHEPTEeTHKOB aJJAITOTEHHOTO JICHCTBHS SKAMCTEPOHIOB), 3TH J[Ba KJIACCa COC/IHU-
HEHUI BBIOpaHBI B KAUECTBE OCHOBHBIX OOBEKTOB MCCIICIOBAHMSA TS UX PA3ZEICHHs M CO3/IaHHs Ha UX
ocHoBe HOBBIX cyOctanimu U PCO ¢ 1ienpio yieneBiaeHus mpolecca, CUuTaeM 11eJ1eco00pa3sHbIM MpoBe-
CTH BOJHO-3TaHOJIBHYIO SKCTPAKIIMIO C TTOCIIEYIOIINM ITEPEX0IOM K H300yTaHOIBHYIO.

[TockonpKy (h1aBOHOMIBI M AKAUCTEPOHMIBI JOBOJIBHO ONU3KK IO TMOJSIPHOCTH, TO IS MX
(paKIMOHUPOBAHMS TIPUMEHSIOT APOOHYIO JKHUIKOCTh-KUAKOCTHYIO SKCTPAKIMIO OCHOBAaHHYIO Ha
CEJICKTHBHOM DJKCTparipoBaHuU. lIperMyIiecTBOM Takoro MeToAa TIepel XpomarorpadudecKkuM
pazJeneHueM SIBISIETCST MPOCTOTA alllapaTypHOrO MWCIOJHEHUs, JEeIIeBU3HA U 3KCIpEecCHOCTh. B
TEXHOJIOTHU TIepepabOTKU CHIPhS HA3€MHOW YacTH CEpPITyXH BEHIICHOCHOW MPUMEHEHA SKCTPAaKIUS
BOJJHBIM 3TaHOJIOM C TOCIEAYIOIIEH JKHIKOCTh-)KUAKOCTHOM 3KCTPAKIIMH, ITOCIET0BATEIHHO CMECHIO
HEeTPOJIeHHOro 3pupa M TUianeTara il OTACICHHUs JUIOPHIbHBIX KOMIIOHEHTOB, U U300yTaHOJIOM-
IUTSL OT/ICJICHHST CTEPOUJIOB M TIOM(EHOIBHBIX COSTUHEHHH.

W3BecTHO, YTO TOMUQEHONBHBIE KOMIIOHEHTH C INHPOKUAM JIHANa30HOM  TIOJISIPHOCTH,
MEePEeXOAIINE B SKAUCTEPOUIHYIO (DPAKIHIO OE3BO3BPATHO, TEPSAIOTCS MPH OOIIEIPUHATHIX METOANKAX
BBIJICJTICHUS DKIUCTEPOHIOB C MCIIOJIb30BaHUEM KOJIOHOYHOM XpomaTorpaduu Ha Al,Os.

B 91011 cBs13H, pazpaboTaHa METOAMKA KOMIUIEKCHOM MepepaOdO0TKU ChIPhS HAJI3EMHOM YacTh cep-
IyX{ BEHIIEHOCHOW, OCHOBAaHHAs HAa W3BJICYEHUU IMOIM(EHONBHBIX KOMIIOHEHTOB M3 «IKAUCTEPOUSI-
(dbeHompHOINY (pakIuu-cyOcTaHIMK TpenapaTta « KaudUT» BOJAHBIMH MIETIOYHBIMUA PACTBOPAMH, T03-
BOJISIIOIIASL MOJYYUTh SKIUCTEPOUIHYIO (PpaKIMIO, MPAKTUUECKH HE COJEpPIKALIYI0 MOJH(EHOJIOB U
CYyMMY HOJM(EHOIBHBIX KOMIIOHEHTOB (PUCYHOK 1).

JlononHUTENbHAST OYMCTKA SKJIUCTEPOUAOB IPOBEJAEHA XpoMaTorpadueil Ha OKUCH alllOMHU-
Hus. CiaenyeT OTMETHTb, YTO KOJMYECTBO a/IcOpOeHTa JIJIsl OCYIIECTBICHHS MOCIEIHEro Mpolecca B
CPAaBHEHHH C OOLICTIPUHATHIMH METOAMKAMHU COKPAIIAETCsl MPAKTUYECKU Ha MOPSAAOK, YTO 3HAUH-
TEIbHO YAEUIEBUT MPOLECC MOTYYeHHs 3KAUCTEPOUI0B. OCHOBHBIMU SKIUCTEPOUAAMU, TOMUMO
IKJIUCTEPOHA, SBIIAIOTCS M3BeCTHBIC atoracTepoH C(3), 25S-uHokocTepoH (5) U TakpuxaHACTEPOH
(7) (5-ne30KCHKanagacTepon) (CTPYKTypHI yCTaHOBIEHBI ¢ mpuMenennem 2D SIMP 'H-'H u 'H-"C
COSY).
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ChrIpbe — Ha/I3eMHas 4acTh CEPITyXH BEHIIEHOCHOM

| Oxctpakius 70%-HbIM BOJIHBIM 3TaHOJIOM;

[por CrymeHHbI# 9KCTPaKT

OKCTpaKLMsl CMECBIO NETPONIEHHbIN 3¢pup — sTrutanerat (2:1)

JIunoguibHbIE KOMIIOHEHTBI DKCTpPAKT, OYUIIEHHBIA OT
(XTIOpOQHILIILI, KAPOTHHOMIB | T.1.) TUMO(GUITBEHBIX KOMITOHEHTOB

DKCTpakIus H300YTaHOIOM

[omspusrit 6ammact

®pakus, coaeprramias
(caxapa, aMIHOKWCIIOTHI 1 T.]I.) PAKIIA, COACPKAII

SKIUCTECPOHIBI M TTOTH(EHOIIBI

PactBopenue B i-BuOH;skcTpakuus 0.5 1 p-pom Na,CO;
[ |

BoaHo-1menoyHoi pacteop Dpakuus, colepKaas 3KIUCTEPOUIBI
o1 (eHOIBHBIX KOMIIOHEHTOB

1. Komonounas xpomarorpadus Ha Al,Os3

1. Tonkucnenne 30%-noit HClxo pH 6 2. Tlepexpuct-s u3 cmecu EtAc-EtOH (10:1)
2. Dxcrpaknus i-BuOH

CyMMa OYMIIEHHBIX DKIUCTEPOUIOB

CymMa OYMILEHHBIX OJIU(EHO0IOB

Kononounas xpomarorpadus
Kononounas xpom.mocinenoBaTeasHO Ha Ha CUJIMKarese
CHUITUKArene 1 MmoJimaMurie

WNuauBuyanbHbIe SKIUCTEPOUIbI

WuauBuayanbHbIe TOIU(EHONBI

Pucynox1. IlpuanunuanpHas 6J10K-cxeMa BbIICICHHs] OMOJIOTHYECKH aKTHBHBIX BEIIIECTB
(3xaucTepou 0B U (PTAaBOHOUIOB) U3 HAA3EMHON YaCTU CEPITYXU BEHIIEHOCHON

Kononounsim xpomarorpadupoBanueM (Xiaopopopm — 96%-Hblil 3TaHOI) CYMMBI SKAMCTE-
POUJIOB Ha CHJIMKAreyie BbIIEJIEHbI SKAUCTEPOH (2), a TaKKe MEHee MOJISIpHbIE BATUKOCTEPOH (4), o-
akau30H (1), 25S-unokocrepon (5), makucrepon A(6), atoractepon C (3), 5-ne30kcukanagacTepon

(.
Ry OH R4

(1) Ri=R3;=R4;=Rs51=H; R»;=0H;

R
Ry (2)R1=R21=0OH; R3;=R41=Rs5= H;
HO (3) Ri=0OH; R,1=R31=R4;=H; Rs;=a-OH;
HO [ (4) R1=0OH; Ry1=0Ac; R31=R41=R51=H;
) (5) R1=R;3=0OH; R»1=R41=R51=H;

(6) R1=R,;=0OH; R3,=Rs5,=H; R4;=Me;
(7)R1:OH, R,1=R31=R41=H; R5;=H, A9(11);

[ToMHMO 3KIHUCTEPOUIOB, B PACTEHUH MPUCYTCTBYIOT B 3HAYUTEILHOM KOJIMYECTBE (hIaBOHO-
Wbl — aHAJIOTH puOOo(dIaBUHA: aTUTeHUH, JIFOTEOJIMH, KBEPIICTUH U UX TIIMKO3U/IBL.
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Y CTaHOBIEHO UX KOJIMYECTBEHHOE COJEPKAHUE B TPABE CEPIIyXU BEHIEHOCHOW: aleruHuHa
1,3 + 0,5%, kBepuetruna 2 + 0,5%, moreonuna 3,5 + 0,5 %.

Cymmy nonudeHOTBHBIX KOMIIOHEHTOB, TIOJTYYEHHYIO 110 CXeMe, TPUBEICHHON Ha pUCYHKeE 1,
pa3aeNuan METOJ0OM KOJIOHOYHOM XpomaTorpaduu Ha cuinukaresne Ha 3 ¢pakuuu B COOTBETCTBHUH C
UX TOJIPHOCTHIO. V3 mepBoii, HanMeHee MOJIIPHOH, pexpomarorpadueil Ha CHIIMKarese BbIIeICHBI
(h1aBOHOMTHBIC aTJIMKOHBI anmUTreHUH(8) 1 mroTeosmH (9).

B pesynbraTe MHOTOKpPaTHOTO XpOMAaTorpaduyeckoro pasieieHHus KOMIIOHEHTOB BTOPOMN
bpakuuu Ha CUJIMKarejie W MOJMAMMJIE BBIACTWIN JABa MHAMBUAYyaIbHbIX KommoHeHTa (10), (11),
OKa3aBIIUXCA TNIIOKYPOHHIAMH allMT€HUHA U JIOTEOJIMHA 3TepU(DUIIMPOBAHHBIMUA N300yTaHOJIOM IO
KapOOKCHIIbHOM Trpymie riI0KYpOHOBOW KHCIOTHI.

®

OH [T
4
HO

(10):R,=H H
(11): R,=OH

(10,11)

Taxum 06pa3om, B cepIryxe BEHLIEHOCHOM, KyJIbTUBUPYEMOIl Ha yyacTKe JIEKapCTBEHHBIX pac-
teHuit MHIIX «®uroxumus», BbIX0Jl CyMMBbI (pJIaBOHOUJIOB B IEpECUETE HA BO3IYLIHO-CYXO€ Chl-
pbe cocTaBisieT nopsaka 5%, uTO MO3BOJIAET paccMaTpUBaTh UCCIEAYyeMOE pPacTeHHE B KayecTBE
OIHOTI'O U3 HGpCHGKTHBH@ﬁHIHX HCTOYHUKOB (pHaBOHOI/I}IOB " IIperrapaToB HA KX OCHOBC.

KomOuHamust MeToJJ0B RKHUJIKOCTb-KHIKOCTHOM SKCTPaKLUU HCIIOJIb30BaHHAs HAMH B TE€XHO-
JIOTUU KOMIUIEKHOHN MepepadOTKH UCCIEIyeMOro ChIpbsi CEpIyXH BEHILEHOCHOM C IOJIyY€HHUEM B
Ka4yecTBE I[eJIEBBIX MPOJIYKTOB SKAUCTEPOHA-CYOCTAHLIMM MHOTHUX aKTONPOTEKTOPHBIX MpenapaToB
U pabodero craHgapTHOro oOpasma, a Takke MakucTtepoHa A, BuTukoctepona E, 25 S-
MHOKOCTEpOHA, 0-9KJIM30HA, JIIOTEOJIMHA, allUI'€HUHA, KBEPLETHHA, TIO3BOJIUIIO MPEIOKUTh J1a00-
paTOpHBIN perJaMeHT KOMILIEKCHOTO O€30TX0IHOr0 cr1oco0a MoJIy4eHuUs BbIIIEHa3BaHHBIX IPAKTHU-
YCCKU INCHHBIX 3KAUCTCPOUIOB U (1)HaBOHOI/I,Z[OB U BHCAPUTH B MPOU3BOACTBO HA KapaFaHI[I/IHCKOM
(hapMareBTUIeCKOM 3aBOJIC.

Jluteparypa

1. Pacturensubie pecypcsl CCCP: LIBeTKkOBBIC pacTeHus, UX XMMUUECKHUI cOCTaB, UCHob30BaHue; Cemei-
cTBO Asteraceae (Compositae). — CI16.: Hayka, 1993.-352 c.

2. MaxoB A.A. 3enenas anreka.- Kpacuosipck, 1993.-246 c.

3. Kpeuos I'.B., Kazakos H.®., Jlareps A.A. Pactenus 3nopoBbs. — HoBocubupek: 1989-303 c.

4. Amocoga E.H., 3yesa E.Il. Pasuna T.I"., Typeukosa B.®., Azaposa O.B., Kpsutora C.I', 'onsabepr E.JI.
[Touck HOBBIX MPOTHUBOSA3BEHHBIX CPeACTB M3 pacreHuii Cubupu u JlanpHero BocToka // DKcrniepuMeHTa b
Has 1 KInHnYeckas gapmakonorus.-1998.-T. 61.-Ne6.-C. 31-35.

123



®DAPMAIIEBTUYECKHH BIOJUZIETEHb M 3-4 2015

5.A6y6aknpoB H.K. Dxancreponnbl IBETKOBBIX pacTeHui (Angiospermae) // Xumusi IPUPOIHBIX COEAHHE-
Hui1.-1981.-Ne6.-C. 685-702.

6. Youmner K.I'., [lHupmora T.U., Sxumayk All., Bonoaun B.B. ['opMoHalIbHOE, TOKCHUYECKOE U a/IallTo-
TeHHOE BIUSHHE SKAUCTEpounoB Serratula coronata L. Ha nuunHok Ephestia Kiihniella. Zell. // Pacturens-
Hble pecypcbl.-2002.-T. 38.-Ne2.-C. 29-39.

7. IlnotaukoB M.b., 3ubapesa JI.H., Kontyrnos A.A., Ammes O.U., Axumona T.B., MacnoB M.1O. I'emopeo-
JIOTHYECKHE CBOWCTBA DKCTPAKTOB M3 HEKOTOPHIX PACTECHHH, COAEPKAIIUX IKAUCTEpOouAbl // PacTurenbHbie
pecypcbl.-1998.-Nel.-C. 91-96.

8. Zaitrymue B.I'., Mumrypos B.I1., [Iyreros B.B., Ctapo6op H.A., bammsikoBa JI.A., babkuaa H.}O. buo-
norudeckast 3 PeKTHBHOCTB IBYX KOPMOBBIX T00aBOK, COACPIKAIINX dKAUCTEpousl Serratula coronata L. //
Pacturensubie pecypcnl.-2003.-Ne2.-C. 95-103.

9. Amocosa E. H., Xapuna T. I'. dapmakonorudeckass akTHBHOCTh 3KCTpakTa u3 Serratula coronata L. //
Pacturensubie pecypchl.-1989.-Ne2.-C. 258-262.

10. Jommnuckas H. B., Bepesosckas T. I1., Cepsix E. A. u ap. JlekapcTBeHHBIE pacTeHUs CHOUPCKOH (IIOpHI
KaK ICTOYHUKH OMOJOTHYECKH aKTUBHBIX coenrHeHuH // Te3. JoKII. IepBoi peciryOInKaHCKOW KOH(EPEHIINN
10 MeuUIHMHCKO# 6oTannke. Kues,-1984.-C. 121-122.

SERRATULA CORONATA L. IOPLIIK HIUKI3ATBIH KEHIEH/II KAUTA OHJEY

b.C.Temipzazues, O.Y.Kyamoaes, I1.K.Kyoabaeea, b.H.Toeneyos, C.M.O0exkenos
e-mail: phyto pio@mail.ru
«DUTOXMMUS» XaJbIKapaJIbIK FRIBIMU-0HAIpICTIK XonauHri» AK, Kaparaunms! k.,
Kazakcran PecryOnmkacet

Aranmbeiin Makanana «duroxumusiy XFOX mopinik ecimaikrep aiimarbinaa ecipinerin Serratula coronata L.
TOKAI TyiiMebac eciMairiniH xep Oerinueri Oeumiri - OipiHII Ka3aKCTaHABIK «KIUPUTY aHAOOIMKAJIBIK KIHE aJanTo-
TeH/IK JOpUIiK KypaJlbIHbIH OCIMIIKTI HETi31H KeIeH 1 3epTTey HOTHKelNepi KenTipiireH. ChIFbIHABUIAPABIH 9 TYPiHEH
aJbIHFaH KOITEr'eH aKTONPOTEKTOPIIBIK MperapaTTap/blH Heri3ri CyOCTaHIMSCH - SKIUCTEPOHHBIH THIM/I IIBIFBIMIaph
JKOHE (PIIABOHOMATAP MEH SKIAMCTEPOHMITAPABI KEMICHIl OOl aixy Typaibsl MAliMeTTep Kenrtipiremi. beiek amsiHFan
¢dnaBoHOUATAD MEH SKAMCTCPOUATAPIBIH JKaHA  CyOCTaHIMsIAp MEH CTaHOApTThl JKYMBIC YITLIEpi peTiHzae
mai1anaHeITy MYMKIHIITI KOPCETUITEH.

COMPLEX PROCESSING OF MEDICINAL RAW MATERIALS
OF SERRATULA CORONATA L.

B.S. Temirgaziev, O.U. Kuatbaev, P.K. Kudabaeva, B.1. Tuleuov, S.M. Adekenov
e-mail: phyto pio@mail.ru
JSC International Research and Production Holding «Phytochemistry», Karaganda,
Republic of Kazakhstan

This article presents the results of a comprehensive study of the aerial parts of Serratula coronata L., plant basis
for the first Kazakhstan anabolic and adaptogenic drug Ecdyphyt, cultivated on the plot of medicinal plants of IRPH
«Phytochemistry». The data on the optimal outputs of ecdysterone, the main substance of many acto-protective drugs
from different types of extracts, and on complex extraction of flavonoids and ecdysteroids is provided. It shows that
flavonoids and ecdysteroids isolated separately can be used as new substances and working standard samples.
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JlekapcTBeHHBIe Npenaparbl HA 0CHOBE YKIHCTEPOH/IOB JIeB3eH
cadaoposuanoi (Rhaponticum carthamoides (Willd) Iljin

e S

ocmas:
Kopreeuuie c KopHamu 1e63eu ca@.i0po6uonoi

Dapmaronozudeckue c6oicmea

- obaadaem CMUMYIUPYIOUAUM U MORUSUPYIOW{UM OeticmEueM HA HEPEHYI0
cucmemy, 0CO0eHHO n PuU3UYECKOM nepeymomaenun, obuied crabocmu,
NT0XOM annemume U NOHUNCEHHOU mpyoocnocobrocmu;

- yaydmaem pabomy cepoua, pezyiupyem apmepuaisHoe 0as1enue;

- npobdyxcoaem cnauezo 4e106eKa NoC1e NPUHAMUA CHOMBEOPHBLX CPEOCME;
- nomozaem npu UMNOMER YU, XPOHULECKOM ATKOZOTUIME;

- yaydmaem nacmpoenue, CHuMaem 20,1061y 60.1s;

- nomozaem npu 661CMPOU yMOMIAACMOCHIL 1 OENPECCUEHOM COCIOAHUN 6

\munaxmepuqeaw.n nepuabe. J

v o
/ OUTOYAM IEB3ESly
f (Mapanuii kopens) ‘%h
F cmumynupyrouieco oeiicmeus ’%

IToKa3aHUA K RPUMEHEH U0

IKCcmparm Jeésed HASHAYAIOM 6 KAYECMEe CHIUMYTUDYIOULe20 CPedcmed, ROSLIULAIOULezo
PabomocnocoGHoCHL NPU  YMCHI6EHHOM U (DUSHYECKOM REPEYIMOMTEHUU, UMNOMEHUUL.
Perosmenoytom J1e63e10 NPU  GCMEHUYECKUX CUHOPOMAX DPASTUYHOZ0 RPOUCKOHCOEHUA
(nocmmpasymamudeckas yepedpacmenus, ROCMUHPEKYUOHHAA acneHus,
ACIMEHOUNOXOHOPUYECKUE COCMOAHUA ¥ OOTbHBIX HEBPO3AMU U Y RCUXUYECKU OO0TbHBIX).
HasHayatom npu JdeqeHuu 060abHsIX Oenpeccueil. Ha UEHMPATLHYI0O HEPEHYIO cucHIeMy
OKa3bI6aeM CHIUMYTUDYIOULee Oelicmele HUMOXUMULECKUTL KOMNTIEKC.

Cnocod npumerHeHus 1 003t

1 uaiinyro 10%cKy (2 2) pumoyan uiu 1 pursmp-naxemsaiums 1 cmarxanom (200 1) Kunamea,
Hacmausams 10 Murym, npoyedums, omxucames. IIpunumams e3pocisim no 1 cmarany (200m1)
6 0eHb 60 épems edst. IIpooonxcumentHocms npuema - 2-3 Hedeau. ITpu Heodxooumocmu 4epes
1 mecay npuem MOXCHO NOGMOPUNTL.

IToboyrsie oelicmeus
He pexomenoyemca npu uHOUsUOya16Hoil Heneperocumocmu. Ileped npumereHuem cosemyem
NPOKOHCYILMUPOBAMBCA C 6AULUM JIeLAU{UM 6D AYOM.

IIpomusonorasanus

He pexomeHOyemca npu UHOUEUOYATLHOIL HENEPEHOCUMOCMUL.
ITepeod npumereruem cosemyem NPOKOHCYILMUPOEANLCS

C 6QUAUM JTEHAULUM 8PAHOM.

Dopra estnycra
Yail nakemuposaHHsLIL

: op: op: : JEB3EA
Macca: 50 2 wim. 6 Kop: 60, éec kop: 3,8 K2 oLl
(MAPLIHR KOPEHB)

IIpouseooumens
Komnanua «Armait Cmaposep,
Aamaiickuiikpait, 2. Bapraya, Poccus,
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YAK 577.175.1

XUMHYECKOE U3YUEHUE HAJIBEMHOM YACTH SILENE
FRUTICULOSA (PALL.) SCHISCHK

0.Y. Kyaméaeg', b.U. Tyneyos’, B.A. Xpunau?, C.M. Adexenog’

'phyto_pio@mail.ru

AO «MexayHapoaHbli HAYYHO-IIPOU3BOJACTBEHHBIM XOuIuHr «Puroxumus» r. Kaparanga, Pec-
mybnmka Kazaxcran

*e-mail: alhss@mail.ru

WNuctutyt 6uoopranmueckoit xumun HAH Pecnyonnku bemapych r. Munck, PecriyOnmka benapych

B npexacraBiieHHO# cTaThe 000OIICHBI TaHHBIE KOMIUIEKCHOI'O U3YYCHUSI XUMHUYECKOTO COCTaBa HaJ3eMHOM ya-
ctu Silene fruticulosa. ViccnenoBaH MONHBIA CTEPOUIHBINA PO HCCIEAYEMOTO PACTEHUS U MIPUBEICHBI CTPYKTYPEI
BEIJIENICHHBIX dKIucTeponnoB. [lokaszano, uto Silene fruticulosa - 3To nepBeIi ipeacTaBuTeNs Guopsl Kaszaxcrana, nsy-
YEHHBIN Ha COZIepIKaHNEe OPaCCHHOCTEPOUIOB — HOBOI'O KJIacca TOPMOHOB PAaCTCHHIA.

OCHOBHBIM ~ CeUU(UYECKUM MNPU3HAKOM OOJIBIION TIpyNNbl NPUPOAHBIX CTEPOUIOB
(okmucTepouabl,  OpacCHHOCTEPOWIBI,  BHUTAHONHIBL, CTEPOMABI  MOPCKHX  OpPTaHU3MOB,
Kap/IeHOJU/Ibl, MeTaboJINThl BUTaMUHA J| W 1p.) SABISETCS HaJIW4YMe HECKOJIBKMX OKHCICHHBIX
[HEHTPOB M WX ONpEACTCHHAas CTEPEOXUMHs, KOTOpBIE OTBEYAIOT 3a pa3zHOO0OpasHyIo
OMOJIOTHYECKYI0 aKTHBHOCTb. COEIUHEHHs HTOM TIpyMIlbl MOJUOKCUCTEPOUJIOB, B YAaCTHOCTH
SKIUCTEPOUIBI U OPACCHHOCTEPOUBI, SBISIOTCS B HACTOSIIEE BPeMs IMPEIMETOM IMPHUCTAIHHOTO
HAyYHOT'O MHTEpPECa MHOTHUX MHPOBBIX HCCIEI0BATENbCKUX U (papMalleBTUYECKUX LIEHTPOB B CBA3U
¢ OONBIIMM BO3MOXHOCTSIM MX HCIIOJIB30BaHUS B Ka4eCTBE HOBBIX (DPU3MOJOTHUYECKH AKTUBHBIX
BewecTs. [1].

B sTOM 1uTaHe, B mociieHMe TOABI MHTEPEC MHOTHX HAYYHBIX IIEHTPOB NMPHKOBAH K TAaKOMY
NEPCHEKTUBHOMY KJIACCY CTEPOUIHBIX COCTUHEHUH, KaK SKIUCTEPOU b, 00JIaAal0NMX aHabomuye-
CKOH, ICUXOCTUMYJIMPYIOIIEH M aganTOreHHOH aKTHBHOCTBIO HA (DOHE OTCYTCTBHS TOKCHUYECKHX U
aHJIporeHHsIx 3¢ dexros [2].

B nacrosmeit pabotre HaMHM HPEANPUHATO M3YYEHHE CTEPOMTHOTO MPOQHIS CMOJIEBKH KY-
crapHuukoBoi Silene fruticulosa (Pall.) Schischk, xoropas BcTpeuaercst Ha Beceil Tepputopun Ka-
3aXCTaHa B MPUPOJHBIX MECTOOOUTAHUSAX U COOTBETCTBEHHO SIBJISIETCSI MEPCHEKTHBHBIM IPOMBIIII-
JICHHO — JOCTYMHBIM HMCTOYHHMKOM BBIIIEYKAa3aHHOTO YPE3BBIYAfHO BAaXKHOI'O KJIacca BTOPUYHBIX
MeTaboauToB [3.4].

B 3T0i1 cBA3M I KOMIUIEKCHOTO MCCIIEOBAHHUSA CTEPOUIHOTO COCTaBAa PACTEHUS CMOJICBKU
KycrapHuukoBoi Silene fruticulosa (Pall.) Schischk coGpannoii ¢a3y userenus B 2013 roay B
OKPECTHOCTSX Anrabacckoro ceiabckoro okpyra Boctouno-Kasaxcranckoit omactu nepBoHavasb-
HO IOJIBEPIJIM K U3YYSHHIO HAZ3eMHYI0 4acTb (puc. 1).

Pucynok 1. Pacrenue Silene fruticulosa (Pall.) Schischk

HccnenoBaHus MU ¢ HUCMOJIB30BAHMEM KAueCTBEHHBIX pEAKIUi, METOJOB XpoMarorpadpuu
(bX, TCX u ra30-KHJIKOCTHOWH XpoMaTorpaduu ¢ Macc-CeKTPOMETPHUUECKUM JETEKTOPOM) HaMH
OBUIO yCTAHOBJICHO, YTO XMUMHYECKHI COCTaB CYMMApHBIX H3BICUCHHA W3 HAI3€MHON YacTH
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CMOJIEBKM KYCTapHMYKOBOM, TIpou3pacramomieid Ha Teppurtopun Kazaxcrana, sABIsrOTCH
MHOTOKOMIIOHEHTHBIMU U MIPEJICTaBJICH Pa3HbIMU KJ1accaMu OMOJIOTMYECKH aKTHUBHBIX COEIMHEHUN
(BAC).

B uccnenyemom o0bekTe ObUTH OOHAPYKEHBI BHICOKOMOJIEKYJISIPHBIE MMOJMHEHACKHIIIEHHBIE U
HACBIIIEHHBIC KUPHBIC KUCIOTHI U UX CIOXKHBIC d(DUPBI, 3aMEIICHHBIC TUPAHOHBI, ()EHOJIBHBIC CO-
€IMHEHUS U UX BUHHWI U IPONEHIII TPOU3BOIHEIC, (h1aBaHOHBI, BUTaMUH E, a Takke 0co00 BakHbIE
pacTUTeNbHbIE MHTEPMEIUATHl — BO3MOXKHBIE T€HETHUYECKHE TMPEIIICCTBEHHUKH CTEPOUHBIX CO-
€IMHEHUHN — CTI0KHBIE A(UPBI )KETYHBIX KHCIOT — CTEPOUIHBIC 3aMELIEHHbIE N30-aJIJIOXO0IAThI U JIp.

C ucnonb3oBanueM BOXKX mpoBeneH aHamn3 3KCTpakTa HAJI3€MHOM 4acTH Ha COJEpP)KaHHE
(UTOKIUCTEPOUTIOB.

Ha mepBom »Tame uccienoBaH BBIXOJI SKCTPAKTHBHBIX BEIECTB, W3BJIEKaeMbIX 70%-HbIM
BOJHBIM JTAHOJIOM, a Jlajee METOJIOM OO0paieHHO-(Pa30BoK BHICOKOI((HEKTUBHON KUAKOCTHOM
xpomarorpapun (OD*BIXKX) (HEWLETT PACKARD Agilent 1100 Series, ananutuyeckast Ko-
nonka 4,6¢150 mm, ZorbaxSB-Cis ; I1d:10% wuzonponuioBslii cniupt, Y D-1eTeKTUPOBAHUE TIPU
JUTHHE BOJHBI 254 HM, TemmepaTypa koioHku 20°C, ckopocTh mogauun 3moenta 0,75 mi/mMuH, 00b-
€M BBOJIUMBIH poObl 20 MkiT). Pe3ynpTaThl uccienoBanus npeacTaBieHsl B Tadbmuie 1.

Tab6numa 1

Copep:xaHue SKIUCTEPONIOB (T/KT CyXOro Beca) B paCTEHUU CMOJIEBKU KYCTapHUYKOBOM

Obpazen Conepxxanue Copepxanue (2) Conepxanue (3) Conepxanue
pacTteHus (1)axaucrepona 2- 2- Huactepona(4)
JE30KCHIKIIN30HA | JIE30KCHUIKIUCTEPO-
Ha
Silene
fruticulosa

(Pall.) 2.4 0.45 0.11 0,056
Schischk
(SiFr-Ex)

Takum 00pa3om, MpPOBEACHHOE HCCIEAOBAHUE IMOKA3alio, YTO HAJ3€MHBIC YaCTH CMOJEBKH
KycTtapHU4IKOBOU Silene fruticulosa (Pall.) Schischk comepxkaT skKaucTepoH B Ka4eCTBE OCHOBHOTO
skaucTeponsa (comepxkanue 2.4 T/Kr Cyxoro Beca), a Takxke 2-me30Kcudkau3oH (0.45 r/kr) u 2-
ne3zokcmkaucTepor (0.11 r/kr) nuacrepon (0,056 1/Kr) B KadyecTBE MHUHOPHBIX IPEICTaBUTENICH
3TOTO KJIacca MOJIMOKCUCTEPOUIOB.

Jlnst mpermapaTUBHOTO BBIJCICHUS BBIIICYKa3aHHBIX KOMIIOHEHTOB BBICYIIICHHBIC Ha BO3JIyXE
pacTeHusl SKCTPArupoBaJId BOJHBIM 3TAHOJIOM U JIajlee MOJYYEHHBIA SKCTPAKT MOJABEPrail OUUCTKE
OT HEMOJISIPHBIX KOMIIOHEHTOB IIyTE€M NPOMBIBKH CMECBIO METPOJIEHHOro 3upa ¢ 3TUIALETATOM.
OuuncTka OT BOJOPACTBOPUMBIX MpUMecei ObLIa OCYIIECTBIEHA IMyTeM SKCTPAKIIMH PACTBOPEHHOU
B BOJIE KJIUCTEPOUAHON Ppakuuu n3odyraHosoMm. [lonydeHHy0 cMech 3KAUCTEPOUIOB HAHOCHIIU
Ha KOJIOHKY C CHJIMKAreJIeM, JTIOUPYS CTYIEHYAThIM TPAJUEHTOM XJI0podopMa C ITAHOIOM. DIT0aT
13 KOJIOHKH 00BbeTMHIIIN B § pakiinii, OCHOBBIBasCh Ha JaHHBIX TCX-ananmu3a. s Bcex dpakiuit
-1 - ®-8 Gbumn 3ammcans 'H SIMP u Macc-CIEeKTPhl, HA OCHOBaHUU KOTOPBIX ¢ppakunu O-1 - ©-4,
@®-6 OBLTM MCKITIOYEHBI U3 JAIBHEHIIET0 PaCCMOTPEHHSI KaK HE cojepiKaliue cTepouaoB. Opaknus
@®-8 coneprkaiia UHANBUAYAIbHOE COCAMHEHUE, CTPYKTYpa KOTOPOTo JOKa3aHa MMyTEeM CPaBHUTEIb-
HOrO aHanmm3a ero 'H- u °C AMP-cniektpoB. OHM 00HAPYKHWIIN TIOJTHYIO HIEHTUYHOCTh C COOTBET-
CTBYIOIIMMH CIIEKTPaMH, OJYYSHHBIMHU JJIS1 ayTEHTUYHOTO 0Opa3ua skaucrepona (1).

JanpHeitmas pabora ¢ ¢ppakausmu O-5 u O-7 npeamnonaraia ux JTOTOJIHUTEILHYIO OYUCTKY,
OJTHAKO TIOBTOPHAsI XpoMmaTorpadusi Ha CHIIMKareje ¢ UCIOJIb30BaHUEM JAPYTUX PACTBOPUTENICH HE
Jlaja JKeJIaeMbIX pe3yibTaToB. Permenuem nmpoOiaemsl ctano anetwimpoBanue ppakiuit @-5 u O-7 ¢
MOCJIEIYIOIMM BBIJICIICHHEM alleTaTOB W aHAIM30M mocieqHux merogamu SAMP cnektpockonuu u
Macc-creKTpoMeTpuu. OCHOBBIBAsCh Ha COBOKYITHOCTH CHEKTPAJIbHBIX JAaHHBIX, BBIIEICHHBIM CO-
€IMHECHUSM TIPHUIHICAaHA CTPYKTYypa 2-1e30KCHUIKIU30Ha (2) U 2-ne30Kkcudkauctepona (3) (puc.2).
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[Tpogomxasi U3BICKAHUS B HATIPABICHUH BBIJCICHUS U JI0KA3aTeIbCTBA CTPYKTYP HOBBIX (H-
TOAKAMCTEPOUIOB, HAMH TaKXe M3 DKCTPaKTa HAaJ3€MHON 4YacTHU JaHHOTO PACTEHHUs BBIJEIIEH IIU-
aCTepOH — YMEPEHHO PaCHpPOCTPAHCHHBIM B PACTHUTEIHLHOM MUPE MOJIHOKCcUCTEpoun (5) ¥ UCTHH-
HBIi TOPMOH JIMHBKM M MeTamMop(do3bl HaceKoMbIx — o-3kau3oH (2B,3B,14a, (22R), 25-
neHTaruapokcu- 5B (H) — xomect — 7 — e — 6 - OH), TOHKHE CTPOCHHUSI KOTOPHIX YCTAHOBJICHO C
MPUMEHEHHUEM CIEKTPALHBIX METOOB (4).

OH OH
OH: :

5 6
Pucynok 2. CtpykTypHbI€ (hOPMYIIBI SKAUCTEPOHA U APYTUX MOTHMOKCUCTEPOUIOB

B nactosAmee Bpems Hapsy C YCICIIHBIM Pa3BUTHUEM MCCIECAOBAHUNM HU3KOMOJIEKYIISIPHBIX
OUOPEryNIATOPOB U, B IEPBYIO OYEPE/lb, CTEPOUIHBIX TOPMOHOB M MX aHAJIOTOB, B TOM YHCJIE 3K/IH-
30HOB-’KIUCTEPOHIOB (TOPMOHOB HACEKOMBIX U PAaCTEHUM) Moy4yuiia OypHOE pa3BUTHE U3Y4YECHUE
OpaccHHOCTEPOHI0B-HOBOTO Kjlacca FTOPMOHOB pacTeHHN. MIMEHHO KOMITJIEKCHBIM MOAXO0/ K pellie-
HUIO Ipo0JIeM 3TOro OOIIMPHOIO Kilacca MPUPOIHBIX COSAMHEHHH, BBITOIHAIONIMX BaKHBIE PEry-
JIATOPHO-PU3HONIOTHYeCKre (YHKIIMM 4YelOoBEeKa, XHBOTHBIX, MUKPOOPraHM3MOB M pacTEHUl,
BKJIFOYAIOIIUI MOUCK M ONPEIEICHUs COAEpKaHMsl YKa3aHHBIX BTOPUUYHBIX METaOOJIMTOB B pacTe-
HUSX, Pa3padOTKy METO/JI0B XMMUYECKOIO CHHTE3a M CTPYKTYpHOUW MOAM(DUKALUH, YCTAHOBICHUS
CTPOEHUS M OMOJIOTMYECKOro JeMCTBUS, 3aBUCUMOCTH «CTPYKTYpa-(QyHKLHA», MOKET CO34aTh OC-
HOBY IS ITOJIYYE€HHUS HE TOJIbKO HAYYHO 3HAYMMBbIX, HO U IPAKTUYECKH BaKHBIX PE3YJIbTaTOB.

B s10i1 cBs3u B pamkax MeXrocyapCTBEHHBIX HAYYHO-TEXHHYECKUX IIPOrPaMM M IIPOEKTOB
COBMECTHO ¢ Oenopycckumu Koyuieramu ¢ MucTutyTa 6uoopranndeckoit xumuii (MbOX) HAH Pb
IIPOBEJIEH KOMIUIEKCHBI XUMUYECKMM CKPUHUHI PACTEHUS CMOJIEBKM KYCTapHMYKOBOH IO Kade-
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CTBEHHOMY W KOJUYECTBEHHOMY OIPENEICHUIO COACPIKAHUS IKAUCTEPOUIOB U POJICTBEHHBIX IT0-
JTUOKCUCTEPOUIOB.

B HacTosimiee BpeMs B aHaiIM3€ MOJIMOKCHCTEPOUIOB pa3pabaThIBalOT M UCIIONB3YIOT COBpE-
MeHHBIE 3(PPEKTUBHBIE METOBI UX OMPEICICHUS U MPU 3TOM CHU3UB BPEMEHHBIE U MaTepUAIbHbBIE
3aTpaThl.

[Ipumenenne pazpaborannbeix B MBOX HAH benapycn mMMyHO(pEPMEHTHBIX aHAIUTHYE-
CKMX CHCTEM IO3BOJHJIO MPOAHATU3UPOBATH COJEPKAHHE OPAaCCHHOCTEPOUJOB B HCCIEAYEMOM
pacTeHui.

HaBecky pacTuUTENBHOTO IKCTpakTa 0O0paboTamy MeTaHoysioM (2 mir), mepeMemuBaim 24 4.
Jlanee oroOpanu anuKBOTY METaHOJIBHOTO 3KcTpakTa (1 MiT), ymapuiu M OCTaTOK pacTBOPWIU B 1
mi Oydeproro pactBopa (pH 7,4). Cmech nepememinBaiy B Te4eHUE 24 4, 3aTeM LEeHTpUuyrupoBa-
au (10 muH, 12000 06/c) M mpoBOMMIIM UMMYHO(PEPMEHTHBIH aHAIW3 C HMCIOJIb30BAHUEM TECT-
cucrem mis omnpenencaus 24R-merundpaccunocreponnioB (3b) u 28-romoOpaccHHOCTEPOHIOB
(I'b). Pe3ynbTarhl mpecTaBieHbl B TabIuUIIe 2.

Tabnuna 2
Copneprxanue 6pacCMHOCTEPOUAOB (MI/T HKCTPAKTa) B PACTEHUH CMOJIEBKU KyCTapHUYKOBOI
Oo0pasen pactenust | Macca HaBec- Conepxanue 24R- Copnepxanue 28-
KH, MT MetmnopaccuHocTepouioB (36) | romobpaccuHOCTEpPO-
unoB (I'b)
Silene fruticulosa 29,5 881 678
(Pall.) Schischk.

Takum 00pa3zom, B pe3ysibTaTe MPOBEACHHOTO KOMIUIEKCHOTO XUMHUYECKOTO CKPUHUHTA Pac-
TEHUS CMOJICBKH KYCTApHHYKOBOH Ha COJEPIKaHUE DKIUCTCPOHIOB M POJICTBEHHBIX MOJIMOKCUCTE-
POHUIOB CHOPMYITHPOBAHBI CIICTYIOLIHE BHIBOIBI:

1. IIpoBeicHO Ka4eCTBEHHOE OMPE/ICIICHUE COJCPKAHUSI OMOIOTHYSCKHA aKTUBHBIX BEIICCTB
B okctpakte Silene fruticulosa (Pall.)) Schischk. (cem. Caryophyllaceae Juss.) u
UICHTH(HUIIMPOBAHBI €0 OCHOBHBIE KOMIIOHEHTHI. B mcciemyeMoM 00beKkTe ObUIM OOHAPYIKEHBI
BBICOKOMOJICKYJISIPHBIE JKUPHBIE KUCIOTHI U UX CIOKHBIE (UL, (IaBOHOUIBI, U BO3MOXKHBIE Te-
HETUYECKHE MPEAMSCCTBEHHUKN — CTEPOUTHBIC 3aMEIICHHBIC H30-aJUIOX0IAThI H JIp.

2. 13 n300yTaHONBHOTO SKCTPAKTa PACTEHUS CMOJICBKU KYCTapHUUYKOBOU Silene fruticulosa
(Pall.) Schischk. Beimenenst 4 QUTOIKAUCTEPOUIBI: 9KOUCMEPOH, 2-0€30KCUIKOU3OH, 2-
0€30KCUIKOUCTNEPOH U 0-9KOU30H U C TIPUMEHEHHEM COBPEMEHHBIX CIIEKTPaIbHBIX METOAOB yCTa-
HOBJICHBI KX TOHKHE CTPOCHHUSI.

3. BrepBbie B M300yTaHOJIBLHOM SKCTPAKTE HAI3EMHOM YacTH CMOJIEBKH KyCTapHHYKOBOM
Silene fruticulosa (Pall.) Schischk oGHapyxeH 1uacTepoH — IKIAUCTEPOU]T C AOTIOTHUTEIHHBIM Y —
JAKTOHHBIM ITUKJIOM B OOKOBOII IIETIH.

4. BuepBble TPOBEACHO KAYSCTBCHHOE W KOJMYECTBCHHOE OIpPEACIICHUE POJICTBEHHBIX
MOJINOKCUCTEPONI0B-24R-MeTUIOpacCHHOCTEPONIOB U 28-TOMOOPACCHUHOCTEPOHIOB B IKCTPAKTE
pacTeHus] CMOJIEBKH KYCTapHHYKOBOW — IepBOTO mpeactaButeis ¢uopsl Kazaxcrana, n3ydeHHOTO
Ha JIaHHBIN KJIacC BTOPUYHBIX META0OIUTOB U YCTAHOBJICHBI UX COJIEPIKAHUS.
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SILENE FRUTICULOSA (PALL.) SCHISCHK KEP BETIHAEI'T BOJIII'TH XUMUWAJIBIK
TYPFBIJAH 3EPTTEY

0.Y. Kyaméaes’, b.U. Toneyoe’, B.A. Xpunau?, C.M. Ooekenos’
'phyto _pio@mail.ru
«DUTOXMMUS» XATBIKApAIIBIK FRUIBIMU-0HAIpIcTIK XonauHri» AK, Kaparanms k.,
Kazakcran Pecniy0iamkachl
%e-mail: alhss@mail.ru
benapych Pecniyonukacer YFA buoopranukansik xumust MTHCTUTYTI MUHCK K.,
benapych PecniyOnukacsr

Maxkanana Silene fruticulosa >ep OeTiHAeTi OOJNITiHIH XUMUSIBIK KYpaMBIH KEIICHAi 3epTTey MOTiMeTTepi
KUHAKTAIFaH. 3CepPTTENCTIH OCIMAIKTIH TONBIK CTCPOHMATHIK MPOQWII 3epTTENAi JKoHe Oelim  ajblHFaH
SKIUCTEPOUATAPIBIH KYPBUIBICTAPBl KenripinreH. Silene fruticulosa - ©CIMIIKTEpAiH TOPMOHBIHBIH JKaHA KJIachl -
OpaccuHocTepouaTapFra Kypamsi 3eprresiren Kasakcran dropachiHbly OipiHIIi OKiTi eKeHIIr KOPCEeTIAreH.

CHEMICAL STUDY OF AERIAL PARTS OF SILENE FRUTICULOSA (PALL.)
SCHISCHK

O.U. Kuatbaev’, B.l. Tuleuov’, V.A. Chripach? S.M. Adekenov*
'phyto pio@mail.ru
JSC International Research and Production Holding «Phytochemistry»,
Karaganda,Republic of Kazakhstan
%e-mail: alhss@mail.ru
Institute of Bioorganic Chemistry of the National Academy of Sciences,
Minsk, Republic of Belarus

The article summarizes the data on a comprehensive study of the chemical composition of the aerial part of Sile-
ne fruticulosa. Complete steroid profile of test plant is studied and the structures of ecdysteroids are given. It shows that
Silene fruticulosa is the first representative of Kazakhstan flora searched for the content of brassinosteroids, a new class
of plant hormones.
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ITPABUJIA
U3JaHNS )KYpPHAJIa
«®APMAILIEBTUYECKUH BIOJLVIETEHb»

Kyprnan myOnukyer craTbM (YHIAMEHTAIbHOTO M MPHUKIAAHOIO XapakTrepa. Marepuaibl
nyOnuKauii JOKHBl OTpakaTh pe3yibTaTbl HAYYHBIX MHCCIEAOBAaHUM MO XUMHHM, (apmaiuw,
Me/IULUHE.

W3nanue numeer cienyronme pyopuKu:

* OO030pHbIE CTAThH;

* Opur”HajJbHbIE CTAThU;

* PedepaTuBHBIC COOOIIECHUS;

* Coo01eHus 3apyOeKHBIX yUEHBIX.

K oopmienuto myOoaukanuii npeabsaBiIsioTCs ClIeAYIOINe TpeOOBaHMS:

1. K cratbe mpuiararoTcsi CONpoOBOANUTENIbHBIE JOKYMEHTBI: aKT SKCIIEPTU3bI; PE3IOME Ha PYCCKOM,
Ka3aXCKOM, aHIVIMHCKOM sI3bIKaX; 2 OT3bIBA BEIyIIUX YUCHBIX.

2. Crarbs 10KHA OBITH OTHEYaTaHa B 2-X 3K3eMIUIAPax Ha OJJHOM CTOPOHE CTAHJAPTHOI'O JIUCTA, C
OZIMHAPHBIM MHTEPBAJIOM MEX1y CTPOKaMu, pazmep mpudTa 12, moss cBepxy, CHU3Y U clipaBa 2 cM,
ciieBa 4 CM 1M MMETh pa3ienbl: BBEJCHUE, MaTePHAIIbl 1 METO/Ibl, pE3yNbTaThl U 00CYX/I€HUE, BBIBOJIBI,
nauteparypa. K crarbe nomxkeH mpuiiaratbest nekTpoHHbIN BapuanT (USB — Hakonutens (¢em-
kapta), CD-, DVD-nuck).

3. B Hauane crarbu npusoastcsa Y/IK, Ha3BaHue ctaTby, MHULUABI U (paMUIMK aBTOPOB, e-mail
aBTOPOB, HA3BAHUE YUPEXKIECHUS, B KOTOPOM BBIIIOJIHEHA padoTa, C yKa3aHHWEeM Iopo/ia, B KOHIIE CTaTbU
JIOJKHA OBITh HOANHUCH KaX10T0 aBTOpa € YKa3aHUEM JI0JDKHOCTH, YUSHOM CTeNeHH, Y4eHOTo 3BaHMUs,
(bamuIun, UMEHH, 0TYECTBA, apeca U TenedoHa.

4. ®ororpaduu, pUCYHKH, CXEMbl JOJDKHBI OBITh KOHTPACTHBIMH, YETKUMH, O3aIVIaBICHBI U
npoHyMepoBaHbl. KomMeHTapuu k Tabnuuam (He 60s1ee 5) J0JKHBI HOCUTh CPAaBHUTEIIBHBIN XapakTep
1 HE TIOBTOPSITH COAECPIKAaHUS TaOHII.

5. Crarbs noymkHa OBITH THIATENBHO BbIBEpEHa aBTOpoM. KoppekTypa aBTopy He BBICBLIAETCH,
CBEepKa IMPOBOAUTCS 110 aBTOPCKOMY opuruHaiy B popmare MS Word 6.0-2000 for Windows.

6. CtaTtbu MOTYT IPEJCTABIATHCS HA KA3aXCKOM, PyCCKOM M QHIJIMHCKOM SI3bIKaX.

7. CokpalleHue ClIOB, UMEH, Ha3BaHUH, KpOMe OOLICTIPUHATBHIX, HE JOIMycKaeTcs. EnuHuIb]
u3MepeHuil parorcs B MexayHaponaHoit cucreme CH. AOGOpeBHaTypbl M JIATUHCKME Ha3BaHUS
paciu(poBBIBAIOTCS OCIIE IEPBOTO MOSBIECHUS B TEKCTE U OCTAIOTCSI HEU3MEHHBIMU.

8. Criucok nmuTeparypbl COCTABISAETCS CONNIACHO MOCIEI0BATEIbHOCTH IUTUPOBAHUS 10 TEKCTy. B
TEKCTE J1aeTCsl CChIJIKa Ha IMOPSAIKOBBIM HOMEpP MCTOYHHMKA B KBaJIpaTHbIX CKoOkax. CcblUlka Ha
HeolyOJIMKoBaHHbIE paboThl He Aomyckaercs. [Ipu ccblikax Ha CTaThU U3 )KYPHAJIOB YKa3bIBAIOTCS
@.1.0. aBTOpPOB, Ha3BaHHUE CTAThH, HA3BAHUE KypHAJIa, MECTO U3JIaHMsl, TO/, TOM, HOMEp, CTPAHULIbI;
Ha cTartbu U3 cOopHUKOB - @.M.0. aBTOpOB, Ha3BaHME CTaTbM, HA3BaHUE COOPHUKA, MECTO U IOJ
U3/IaHUs, KOJIMYECTBO CTpaHul]; Ha MoHorpagpuu - ®.1.0., HazBaHre MOHOrpaduu, MECTO U3IaHUs,
Ha3BaHUE M3/aTebCTBA, IOJl U3JaHMs, KOJMYECTBO CTPAHML; HA IIaBbl U3 MoHorpaduit - ©.1.0.
aBTOpa IN1aBbl, Ha3BaHMe I1aBbl, @.1.0. aBTOpa MOHOTpaduu, Ha3BaHUE MOHOTpa(UU, MECTO U3JAHHUS,
roJl U3aHus, cTpaHulbl. KoauuecTBo UCTOYHUKOB B CTaThe HE JOJDKHO mpeBbimarh 20, B 0030pe
muteparypbl —50 3anpoweammue 5-10 set.

9. HanpaBiienue B peAakiuoo paboT, paHee OMyOIMKOBAHHBIX WM MIPEJCTABICHHBIX K I1€4aTH B
JpyTHUe U3JaHus, HE Oy CKAeTCsl.

10. He cootBerctBytoue IlpaBunam ctateu He MyOJIMKYIOTCS M HE BO3BPALIAOTCS aBTODY.
Penakuus ocrasisier 3a co60ii MpaBo MPOU3BOANUTE COKPALLICHUS U peIaKLIMOHHbIE U3MEHEHUS.



Yupeautenb n nspartenb:

AO «MexayHapoaHbI Hay4YHO-
NPOV3BOACTBEHHbINA XONANHT
«PuToxmMmmua»

Ten.: +7 (7212) 43-31-27, 43-31-44.
®dakc: +7 (7212) 43-31-27

E-mail: arglabin@phyto.kz,
phyto_pio@mail.ru




 
 
    
   HistoryItem_V1
   AddNumbers
        
     Range: all odd numbered pages
     Font: Helvetica 10.0 point
     Origin: bottom right
     Offset: horizontal 56.69 points, vertical 36.85 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     1
     
     BR
     
     1
     3
     H
     1
     0
     905
     607
     0
     1
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     10.0000
            
                
         Odd
         3
         AllDoc
         374
              

       CurrentAVDoc
          

     [Sys:ComputerName]
     56.6929
     36.8504
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0f
     Quite Imposing Plus 3
     1
      

        
     0
     130
     128
     65
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: all even numbered pages
     Font: Helvetica 10.0 point
     Origin: bottom left
     Offset: horizontal 56.69 points, vertical 36.85 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     1
     
     BL
     
     1
     3
     H
     1
     0
     905
     607
     0
     1
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     10.0000
            
                
         Even
         3
         AllDoc
         374
              

       CurrentAVDoc
          

     [Sys:ComputerName]
     56.6929
     36.8504
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0f
     Quite Imposing Plus 3
     1
      

        
     0
     130
     129
     65
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: no
     Margins: left 0.00, top 0.00, right 0.00, bottom 0.00 points
     Horizontal spacing (points): 0 
     Vertical spacing (points): 0 
     Add frames around each page: no
     Sheet background: Page 1 to 2 of file /Serverdannie/e/!Glasir/Фарм_бюллетень/ФБ_3_4_2015/Колонтитулы.pdf
     Layout: rows 2 down, columns 1 across
     Align: top left
      

        
     0.0000
     10.0000
     20.0000
     0
     Corners
     0.3000
     ToFit
     0
     0
     1
     2
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20160404105421
       /Serverdannie/e/!Glasir/Фарм_бюллетень/ФБ_3_4_2015/Колонтитулы.pdf
       0
       2
       1
       Background
          

     Best
     0
     42
    
    
     0.0000
     TL
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     1
     0
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0f
     Quite Imposing Plus 3
     1
      

   1
  

 HistoryList_V1
 qi2base





