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BBEOEHUE

3Ta KHMra NocBALLEHA PegKMM B HALIMX CEBEPHbIX LMPOTaX PacTeHUAM,
npeacTaBuUTeNsaM WHTepecHelwero poga Aristolochia, 3aHuMMmalowero nepe-
XOOHOE NONOXKEHNE MEXAY ABYAONbHbIMU U OAHOLONbHBIMU PACTEHUAMMU. ITO
PEeNUKTbl TPEeTUYHOW ¢opbl, coxpaHuBliMeca Bo daope MpPMMOPCKOro Kpas
6narofaps OTCYTCTBMIO CM/IOWHOIO O/leAeHEHUA HA 3TOM TEPPUTOPUM BO BpeMs
nocneaHero NAenCToLEHOBOrO NoxosnogaHusa. Becero gsyms peakumm Buaamm
npeAcTaB/eH 34eCb 3TOT OBLIMPHbIN B TPOMUYECKUX WNPOTAX pog,. OANH U3 HUX,
KMPKA30H MaHbYKYPCKUI, C APEBHENLLINX BPEMEH MUCMO/b30Ba/CA KaK O4HO U3
dyHAAMEHTaIbHbIX CPEACTB KUTAaNCKOW MeanLUMHbI. M 3TO, BO3MOXKHO, I/1aBHas
NPWYMHA TOTO, YTO 3TO PACTEHME MOYTU UCYE3NO U3 NMPUPOAHbLIX MECTOObUTa-
HWM, He BblAep!KaB 3aroTOBUTENIbHOM HarPy3Ku, Ha KOTOPYHO Bbl1I0 MPUTOBOPEHO
bnarogaps cBOeW rPOMKOM B Bblsible BpeMmeHa cnase. Tenepb KMPKa3oH MaHb-
UYKYPCKUI Nerye HaTM B eBPOMNENCKMX BOTAaHUYECKUX Caflax, YeEM B €ro rnpex-
HUX MeCTOObUTaHUSAX.

MN3—3a yero ke MHOro NeT Hasaz NeKkapb cpe3an NoCAeAHIO IMaHy Ha
YeTBepTol peuke? Kakolt KOpbICTU UAM KaKOM MHOM 3a4a4u paan, BO BpemMeHa
6b1101 «APYKObI» KUTANLbI YHOCUIM B TOPOOUKAxX Yepes rpaHuLLy He TO/IbKO fe-
reH4apHbIM }KeHbLIEHb, HO U TYrOo CKpyYeHHble BYXTOUKM INaHbl KBa—MY—TOHT?

OZHa M3 NPUYMH B TOM, YTO O Sie4ebHbIX CBOMCTBAX KMPKAa3OHOB MUP 3HAN
elle B MyboKoi apeBHOCTU. M NycTb odpuLManbHas MeguumHa elle Janeko He
OCBOW/IA /IeKapCTBEHHbIE PECYPCbI, CKPbITbIe B MPeACTaBUTENSAX CEMECTBA apy-
CTOJIOXMEBbIX, HO C HE3aNaMATHbIX BPeMeH A0 HalUX AHEl AOWAN NereHabl o
LWEeCTMAECATN NOYEUHbIX 6ONE3HAX, NeYNMbIX KMPKAa3OHOM, O PaBHbIX Yyay BOC-
KpeLleHMAX M3 MePTBbIX NOC/e «Pa3pbiBa» Cepaua, 3a*KUBAEHUU KMPKA3OHOM
CTpalUHbIX A3B M paH. CaMo poXAeHMe MHOTUX NtoA€eN, U TO CTalo BO3MOXKHO
MWb Brarogapa UCNosb30BaHWUIO OLHOIO U3 KMPKA3OHOB, HEJAPOM eBpone-
CKoe HasBaHMe poga — birthwort, KoTopoe ABnAeTCA 4OC/NOBHLIM NEPEBOLOM
NAaTUHCKoro «aristolochia» — 0603HavaeT «cNOcobCTBYOLNIA POXKAEHUIO». B
pasfene 0 XMMMUYECKol Npupoae AEeNCTBYIOLLMX BELECTB KMPKA3oHa Mbl elle
BEPHEMCA K NPUYMHAM 3TOTO CTPAHHOIO COYETaHWA CBOMCTB, MU HaM, BO3MOXKHO,
Y4,ACTCA BbIABUTbL CBA3b MEXKAY CMOCOBCTBOBAaHMEM AETOPOKAEHUIO, PEryNALM-
el GYHKLUMIA NOYEK U1 3aLLMTON cepaLa, COeANHEHHbIX B OAHOM PACTEHUN.

C06paHHbIe HamMmn ceefeHUA NO3BOJIAKOT BblAE/IUTb ABa UCTOPUYHECKUX
UEeHTPa HaKon/J1eHUA MeaULUHCKUX 3HaHUI O npeacrasutTenax 3Toro popaa:
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€BPOMNenCcKUn, roe OCHOBHbIM OOBEKTOM CTan KUPKA3OH JIOMOHOCOBWUAHbIMN,
CHUCKaBLWININ cebe cnaBy «KEHCKOro» CpeacTBa C aHTUYHbIX BPEMEH, 1 BTOPOH
ueHTp — B KOro—BoctouHoM A3uu, TaroTetowmii K Kntato.

NHdopmauma 06 Mcnob30BaHMM KMUPKA3OHa B €BPOMNENCcKon meamumHe
CBA3bIBAETCA C aHTUYHbIMKM Bpayamu: Mnnokpatom, Peodppactom u [AnocKo-
puaom. TpaKkTaT B cTuxax «O CBOMCTBAxX TpaB», HanNMCcaHHbIV B XI BEKe yyeHbim
Bpayom Omo 13 MeHa—Ha—/laype, CBMAETENbLCTBYET, YTO B Té BPeMeHa Bpauu
y)Ke AeTasbHO 3Ha/M CBOWCTBA POAa KMPKA3OHOB: «Mbl FOBOPUM: KMpPKa3oHa
TPpW BUAA BCero cyluectsyeT: J/JMHHbIM 30BETCS 0AMH, 061a43t0LWMiA KOpHEM Ta-
KUM e, KpyribiMm 30BeTCA BTOPOM, MO0 KPY/blil OH KOopeHb umeeT, TpeTuii ke
BUA,— KKNEMATUC» UMEHYETCA rPeYeckMM c/10BoM, TOT, YTO NO CBOMCTBAM MOYTH,
rOBOPAT, PaBEH KPYIIOMY BUAY».

ABMLEHHa BO BTOPOW KHWUre cBoero «KaHoHa BpayebHOM HayKu» OaeT
NpPaKTUYECKM COBPEMEHHYIO XapaKTepPUCTUKY poaa Aristolochia (KMpKa3oH, apu-
CTO/IOXMSA) C YKa3aHUEeM NPpUMeHeHUA: «APUCTOIOXUSA OYMLLAET 3arpsA3HEHHble
3/10KaYyeCcTBEHHbIe A3Bbl, MPUMEHSETCA NPU WenyLWeHUN U HapalwMBaeT MACO, B
0cobeHHOCTM ANMHHaA. OHa e He AaeT FHWUbIM U IyH6oKUM f3Bam 0bpaTuTbea
B 3/10KaYyecTBeHHble. Ecnu e ee cMmewaTb ¢ «PUankoBbiM KOpHEM» (MpUCOMm),
TO OHa 3aMo/IHAET A3Bbl MACOM... ADUCTONOXMA MOMOraeT OT pa3pbiBa MbILL, 1
ynoTpebnaeTca B BUAE ma3um OT nogarpbl, ocobeHHo Kpyrnas... Eciv nonoxutb
€e B CMecyu C MeZloM B YXO, OHa OUYULLAET YXO OT rpA3u, YKPenaaeT ciyx U npensat-
CTBYET 3apOXKAEHMIO B yXe THosA. YnoTpebaeHHan ¢ nepuem, oHa ouunLLaeT mosr
OT u3nuwkoB. OHa TaK)Ke NOMOoraeT oT Nagy4yeit u YKpenaaeT AeCHbI».

O KaKOM M3 KMPKA3OHOB FOBOPUTCA B 3TUX APEBHUX UCTOYHMKax? YTo
KacaeTca umTatol n3 Oga, To Tam onpeaeneHne «KNemaTmuc» A4oCTaTO4HO O4HO-
3HAYHO YAOCTOBEPAET BUAOBYIO MPUHALNEKHOCTb pacTeHUs. B eBponeinckmx
CTapbIX KHUrax TaKXe Mo MMeHeM KMPKa3oHa Yallle BCEro YKPbIBAACA KMpPKa-
30H JIOMOHOCOBUWHbIN. XapaKTepHO, YTO B TONIKOBOM csioBape B. [ansa (1998)
KMPKa3oH naeHTMdunumpoBaH Kak Aristolochia clematitis 6€3 KakMx—nnbo anb-
TepHaTUB. BmecTe c TemM B OKCHOPACKOM CNOBape aHMIMIACKOrO A3blKa NOHATUE
birthwort BkatoyaeT gBa BMAA KMPKA30OHA - AJIMHHbBIA U KPYIAbIK, Npuyem no-
cnefHeMy OTAAEeTCA HEKOTOPbLIN NPUOPUTET.

B BOCTOYHOM mMeauuMHE UCMONb30BaHWe AnaHbl Hocquartia (apyroe po-
[0BO€e HasBaHWe KMpPKa3oHa, 04HO BPemMsA pacnpocTpaHeHHoe B cTpaHax Boc-
TOYHOM A3un) nmeer elle 6onee AaBHIOK UCTOPUIO, O HEM YNIOMMHAETCA YiKe
B MepBblX BapuaHTax sHuuMKaoneamm Materia Medica. OcBoeHMe KMpKas3oHa
KMTaMCKMMM NIeKapsAMM Hayan0Chb C UCMO/b30BaHNA €ro MOYEroHHbIX U TOHWU3K-
PYIOLWMX CBOWMCTB. bbina ycTaHOB/IEHA TaKKe ero cnocobHOCTb NoAaBAATbL pas-
NMYHbIe MHOEKUNN, NPEXKae BCEro — B CUCTEME MOYEBbIBOAALLMX NyTen. C aTum



8 0.B. HakoHeuyHas, FO.H. XKypaenes, B.[1. byneakos, O.I. KopeHs, E.B. CyHOyKkosa

OTKPbITUEM CBA3AHO UCMNO/1Ib30BaHNE KNPKAa30Ha NP BCEBO3MOKHbIX MOYEYHbIX
6onesHax u HeOOMOraHuAxX, rae 06Hapy>+<v1naCb €ro BblCOKaA 3¢¢EKTMBHOCTb.
PasnunyHble BuAabl paCCTpOﬁCTB nuuieBapeHunsa, 0CObBEHHO neTHue MHdJEKLI,MVI,
TaKXe 3¢¢EKTMBHO n3nevynsaancCb KUPKasoHOM.

MucTUYecKMe 31eMeHTbl MMPOBO33PEHUS APEBHEKUTANCKUX JfieKapei
Hal/M CBOE OTPa)KeHWe B MeMUMHCKMX PeKOMeHAauMAX Mo MCMo/b30BaHMI0
KMpKasoHoB. Tak, nnoabl Aristolochia debilis npegnucbiBannch K ynotpebneHumto
Npu BCeX BMAAX NIErOYHbIX 3a60/1eBaHNM Ha TOM OCHOBAHWK, YTO CPE3bl CEMEHM
MO CBOMM OYEPTaHUAM U MO KAETOYHOM CTPYKTYpe HaMOMMUHaNW YenoBeyeckue
nerkue. A. manshuriensis, HanpoTUB, PeKOMEHA0BANACh NPU CepaeYHbIX 3a60-
NEeBaHWAX, TaK Kak CemMeHa 3Toro pacteHus umenn dopmy cepgua. Camoe yau-
BUTE/IbHOE, YTO 3TOT CTPAHHbIM C TOYKM 3pEHMUs NPOCBELLEHHOTO COBPEMEHHMKa
noaxopa, Aan BEPHbIN pe3ynbTaT: NepBoe U3 pacTeHul AeicTBoBano 3GHEKTUBHO B
CuNy CBOMX BaKTEPULMAHbLIX CBOWMCTB, @ BTOPOE OKa3a/loCb O4HUM M3 CaMbIX Ael-
CTBEHHbIX Ha CEroAHA KapAMOTPONHbIX CPEACTB PACTUTE/IbHOTO MPOUCXOXKAEHMS.

MMeHHO KapAMOTPOMNHbIN MOTEHLMA KUPKA30HA MaHbYXKYPCKOrO elle B
80-e rr. XX BeKa NpuB/EK BHUMaHNE KONNEKTUBA uccnegosatenei us buonoro—
NMOYBEHHOTO MHCTUTYTA, TUXOOKEAHCKOIO0 MHCTUTYTA BMOOPraHMYEcKon XUmumn
JanbHeBOCTOYHOro oTaeneHus Poccuiickon akagemum Hayk M BcecotosHoro
Hay4yHOro LieHTpa 6e30MacHOCTU JIEKAPCTBEHHbIX cpeacTB. M3yyeHune aencreus
BELLECTB 13 3TOrO PaCcTEHMSA, MOUCKU HOBbIX BOCMPOM3BOAMMbIX MICTOYHUKOB Sie-
KapCTBEHHOro CPe/CcTBa, A0Ka3aTe/1bcTBa 6e3BPeAHOCTN — BCE 3TO 3aHSA/I0 He-
mano net. OgHaKo B Haya/ie BeKa HblHELWHEro BbIACHW/IOCh, YTO 3anacbl 06omx
BUAOB B NPUPOAE CUABbHO COKPATUINCL M MX HEAOCTAaTOYHO He TONbKO ANA NPo-
MbILLJIEHHOTO OCBOEHMUA, HO U AN1a npoBeaeHUs papMaKoNOrnMYecknx nccneno-
BaHMIN. M celuyac yxKe ocTpo cTouT npobsiema CoXpaHeHUA U BOCCTaHOB/IEHUA
NPUPOAHbBIX NONYAALUUNA MPUMOPCKUX KWPKA3OHOB.

B npeanaraemoit KHUre uuTaTesib HalAeT CBeAeHMA O cucTemaTuye-
CKOM MOJIOXKEHUM U BMOoNOrMKM ABYX AaNbHEBOCTOUHbIX BMAOB, Aristolochia
manshuriensis n A. contorta, n nx 6anKanwmnx PpoACcTBEHHUKOB, O pa3paboTKax
Mo Ky/bTUBMPOBAHUIO M30/IMPOBAHHbIX KNETOK KMPKA30Ha, KOTopble Janun BO3-
MOXHOCTb MOJly4eHUst LenebHon bMomaccbl B HEOrpaHMYEHHbIX MaclTabax;
BaXKHble pa3fesibl KHUMM MOCBALLEHbI UCCAEA0BAHUIO NYyTEN AENCTBMA KUPKa-
30Ha Ha cepaeydHyo GYHKLUMIO XKMBOTHbIX B HOPME M MPU UCKYCCTBEHHbIX MH-
dapKTax mrMokapaa. JaeTcs TakkKe onMcaHne HOBOIO J1IeKAPCTBEHHOIO CPeacCTBa,
CO34aHHOT0 Ha 6a3e Ky/bTUBMPYEMbIX K/IETOK KMPKA30HA MaHbYKYPCKOro.
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ABTOpPbI BblpaxKatoT ryboKyto 61aroqapHOCTb COTPYAHUKY Nab. MUKPO- U
HaHouccnegosaHuit BN ABO PAH C.®. Baciokesuy (TUT ABO PAH) u A.T. Ba-
ctokesnuy (BMM ABO PAH) 3a npeaocTaB/feHHYO BO3MOMKHOCTb MPOBeAEHUA
3KCMepMMEHTOB No onbineHuto Aristolochia manshuriensis B ycnoBuax 4yacrt-
HOM Konnekuuu; K.6.H. B.C. CugopeHko (BN OBO PAH) — 3a onpegenexHue
BMOOB HAaCeKOMbIX M KoHcynbTauuu; .M. Hapuyk, A.A. Mpxubopo (3VH PAH,
C.-NeTtepbypr), 3.A. depotoson (CFCXA, YcTb-KuHenbckuin, CamapcKkan 061.) u
H.B. Penw (YITIN, Yccypuinck) 3a nomolLb B onpeaeneHnmn HeKoTopbIX ABYKpPbI-
Nbix. C rny6oKMm coxkaneHmem mbl coobuiaem, yto A.T. Bactokesuy u B.C. Cngo-
PEHKO K MOMEHTY NyB6ANKALMM KHUTK Y3KE YLLAN U3 KU3HU.

Mbl 6narogapHbl K.6.H., BeA.H.c. 1ab. dnopbl JanbHero Boctoka BCU BO
PAH C.B. HecTepoBo# 3a nomoLb B NPOBeAEHNUM SKCNEPUMEHTOB MO U3YYEHUIO
OHTOreHesa BMAOB poaa Aristolochia, a Takxke Ux BUONOMMN PAa3MHOXKEHMA Ha
Tepputopmn 6CU A BO PAH 1 LeHHble coBeTbl. ABTOpPbI roBopAT cnacnbo 4.6.H.,
Bea.H.c. nab. opHutonornn BN ABO PAH B.A. HeuaeBy 3a nomoub B cbope
npob A. contorta ona NpoBefAeHUA reHeTUYECKUX UCCNef0BaHNt U 06cnenoBa-
HUW 1 ONUCAHUKN NONYAALMI BUAA, A TAKXKe 33 onpeaesieHne XUBOTHbIX U NTUL,
Y4acCTBYIOLMX B PACNPOCTPAHEHUM CEMAH M3yYaeMblX BUAOB. BaxHblIli BKas B
NONYYEHUM U MHTEPMPETALLMM Pe3yNbTaTOB NO NONYAALMOHHOMN reHeTUKe OKasa-
Na K.6.H., c.H.c. nab. buoTtexHonorum MU ABO PAH A.B. XonuHa. Mpu nsyyeHum
aHaTOMMW PenpoayKTUBHbIX OPraHOB UCC/eA0BaHHbIX BUAOB HeoLeHMma Mno-
MOLLb K.6.H., C.H.C. nab. 6buotexHonornm M ABO PAH T.10. lopneHyeHKo. ABTO-
pbl TaKXKe 61arofapHbl 33 KOHCYNbTALMK NPU UCCeA0BAHUN PENPOAYKTUBHbIX
opraHoB Aristolochia manshuriensis coTpyaHuKkam nabopatopum amb6punonornum
1 penpoayKTusHom 6uonormm BVH PAH: uneH-kopp. PAH, 3acnykeHHOMY gesTe-
Nto Hayku, npod. T.6. BaTbirMHOM, U K.6.H., B.H.C. I.E. TUTOBOMN, a TaKKe AOLEH-
Ty Kadegpbl 6umopasHoobpasma n mopckux buopecypcos (LUEH BDY), K.6.H.
C.A. CHexkKkoBOW. Mbl o4eHb bnarogapHbl K.6.H., c.H.c. nab. buoTtexHonormum bMNU
OBO PAH T.1. MysapoK 1 H.M.BopoHKoBo4. bes aTux nogaei otaenbHble 3Tanbl
paboTbl N0 M3yyYeHUo BUAOB Bbln 6bl TPYAHOOCYLLECTBUMDI.



1. CEMENCTBO APUCTONOXMEBBIE

1.1. CUCTEMATUYECKOE NOJIOXXEHWE CEM. ARISTOLOCHIACEAE

Crapas KnaccuduKauumsa BKAOYaNa B MOPAAOK apUCTONOXMELBETHbIX
(Aristolochiales Lindl.) aBa cemeicTBa — KMpKa3oHoBble (Aristolochiaceae Juss.)
n paddnesmesbix (Rafflesiaceae Dumort.) (MBaHoBa, 1936). Mpn Takom paccmo-
TPEHUU YNCNOo BAMNKANLLIMX POACTBEHUKOB KMPKA3oHa Morno bbl 6biTb yBenuye-
HO elle Ha LeNbli pag, 9K30TUYECKUX NPeacTaBuTeNel, ogHaKo nosaHee rpynna
napasuTHbIX TPaB, COCTaBAABLINX Npexae cemM. paddnesnesble, Noay4mna cra-
Tyc nopazaka (Rafflesiales) B ogHoMmeHHOM Hagnopagke (Rafflesianae) (TaxTag-
AH, 1987).

Boobuie nonoskeHne cemeincTsa B cucteme Aoaroe Bpems 6bi10 npegme-
TOM OXXMBJIEHHOTO 0OCYXKAEHMA B CBA3M C TEM, YTO MO PAAY NPU3HAKOB KUp-
Ka30HOBbIE TATOTEIOT K KAAacCy OAHOAO0/bHbIX U KaK Obl ABAAIOTCA CBA3YHOLLMUM
3BEHOM MeXAy ABYAONbHbIMU U oAHOAONbHbIMU (Leins, Erbar, 1985). OaHako
y}Ke B NepBo NosioBMHe XX BeKa cdopMmnpPOoBasioch yoexaeHne, YTo CEMENCTBO
6eccnopHO NpUHaAANEXKUT K Kaaccy AsyaonbHbix (Schmidt, 1935; Cronquist,
1981). B nonb3y TaKOro 3akAo4YeHMA CBUAETENbCTBYIOT MHOrne mopdonoru-
Yyeckne 0cobeHHOCTU KMPKA3OHOBBIX: 3aBUCMMOCTb OMbINIEHUA OT HACEKOMBbIX,
TPEXYNEHHOE CTPOEHME LIBETKOB, MOJIOXKEHWE MbINbHUKOB M 06pa3oBaHMe 3H-
pocnepma no tuny Ericaceae.

[o cux mop HeT eaMHOro MHEHWMs U OTHOCMTE/NIbHO MOopsAAKa, B KOTO-
pbit cnegyet nomectutb cemeirictso. PaHee B 1893 r. E. BapmuHr nomectun
cem. Aristolochiaceae B nop. Hysterophyta, noakn. pasgenbHonenectHble
(Chloripetalae). P. BetwTeiiH (Wettstein, 1935) oTtHec cem. Aristolochiaceae
BmecTe ¢ cemenctBamm Rafflesiaceae n Hydnoraceae K nop. mHoronnoa-
HuKoBble (Policarpicae) (nogkn. Choripetalae). B 6onbwunHcTBe paboT oTe-
YeCTBEHHbIX y4yeHbix cem. Aristolochiaceae nomelieHo B mop. apucrosioxume-
uBeTHble (Aristolochiales), nogkn. marHonuesblie (Magnoliidae), Hagnopsaok
Magnolianae (Komapos, 1903; WeaHoBa, 1936; Py6uos, LUnnumHckuin, 1951;
TaxtagaH, 1987; Xapkesud, 1987; YepenaHos, 1995). Bo MHOTUX 3apybeHbIX
pabotax cem. Aristolochiaceae oTHocAT K nop. Piperales (Gonzalez et al., 2001;
Nickrent et al., 2002; Zanis et al., 2003).

CyLecTBYtOT HECKOJIbKO TOYEK 3peHusas O PpUIoreHeTUYEeCKOM POACTBE
cem. Aristolochiaceae. Tak, cornacHo oAHON M3 HUX, BUAbl CEM. KMPKA3OHO-
BblX TECHO CBfi3aHbl C npeactasutenamu nop. Magnoliales (Cronquist, 1981;
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Dahlgren, 1983; Leins, Erbar, 1985; Takhtajan, 1996). X.fl. [o6u (1916) BbiBOAUT
cem. Aristolochiaceae HenocpeacTBeHHO OT BUAOB nop. Magnoliales, Takoro ke
MHeHUs npuaepxusaetca P. BetTwreiH (Wettstein, 1935). B noateepaeHue
3TON BEPCUM NPUBOAATCA aHANOMMYHOCTb B CTPOEHWM BEreTaTUBHbIX OPraHoB,
LBeTKa, 060/104KM MUKpOCNop U cemMeHn (TaxTaaxsaH, 1987), cxoacTBoO ceTyaTbix
anemeHTOoB nnactug N-tuna (Behnke, 1988, 1991), KneToK ¢ adpupHbIMK Macna-
MW, ankanongos. Ha 6amnsoctb npeacrasuteneit cem. Aristolochiaceae k Bugam
nop. Magnoliales yka3sbiBaloT Tak:Ke gaHHble no ambpuonormum (Cocucci, 1983)
n Kapuonorum (Morawetz, 1985). Mo gpyroli BepcMM yKasblBaeTcA U30/MPO-
BaHHOe npoucxoxkaeHue cem. Aristolochiaceae npsimo ot nopagka Magnoliales
(TaxTagskaH, 1966).

B cooTBeTCTBMM C ApYroi TOYKON 3peHus, Hanbonee 6AN3KMMM K Npea-
ctaBuTenam cem. Aristolochiaceae sBnstotca Buabl nop. Rafflesiales (Baldacci,
1894; Endress, 1990; Kubitzki, 1993). Takoe MHeHMe OCHOBaHO Ha CXOACTBE LiBe-
TOYHbIX CTPYKTYP, OT/IMYAIOLLMXCA MPOCTOTOM, HaIMYMEM MACUCTOrO OKO/OLBET-
HWKa, SKCTPO3HO PACKPbIBAOWMXCA ThIYMHOK, CAUBLUUXCA B TMHOCTEMMIA Mblb-
HWKOB, CTO/IBMKa W PbiabLa FMHELeA, a TakKe MPUCYTCTBUM HUNKHEN 3aBA3K C
MHOTOYMNCNEHHbIMWN CemA3aYaTKaMu.

HakoHeu, pag uccneposatenein (Donoghue, Doyle, 1989; Loconte,
Stevenson, 1991; Tucker, Douglas, 1996; Nandi et al., 1998) nonaratoT, 4To BUAbI
cem. Aristolochiaceae TecHo cBsi3aHbl C TaK Ha3blBaeMbIMU «APEBHMMM TpaBa-
mun» (paleoherbs) (cem. Lactoridaceae n oaHOAO/NbHbIE), OT KOTOPbIX, NPEAMNo-
JNIOXKUTENbHO, NPOM30LLIN NPEACTaBUTENN CEM. KMPKA30HOBbLIX. POACTBO Mexay
cemeiictBamm Aristolochiaceae u Lactoridaceae npegnonaranu P. JanrpuH un X.
Bpemep (Dahlgren, Bremer, 1985). HecmoTps Ha TO, YTO pPacTEHWUN 3TUX rPymnn
CUNbHO Pa3NMYaloTcA Mo SMOBPUONOTNYECKMM, KapUOAOTUYECKUM U MasIMHONO-
rMyeckum xapakrepuctukam (Lammers et al., 1986; Loconte, Stevenson, 1991;
Tobe et al., 1993; Tucker, Douglas, 1996), sTa runoTesa bbina NogxkpenaeHa uc-
cnepoBaHnem mopdosornyecknx npmsHakos (Donoghue, Doyle, 1989; Loconte,
Stevenson, 1991), aHatomum ctebna (Carlquist, 1993), a Takke MONEKYASAPHbI-
MM gaHHbiMKM (Qiu et al., 1999; Soltis et al., 1997, 1999; Doyle, Nickrent et al.,
2002; Zanis et al., 2003). Ban3KMe pPoACTBEHHbIE CBA3W MEXAY BUAAMU CEM.
Aristolochiaceae 1 npeactaBuTeNssMM Knacca 0AHOA0/bHbIX MPeAnonaraloT MHO-
rme aBTopsbl (Suessenguth, 1921; Huber, 1985; Dahlgren, Bremer, 1985; Behnke,
1991; Leins, Erbar, 1985; Loconte, Stevenson, 1991; Stevenson, Loconte, 1995;
Gonzalez, Rudall, 2001; Kelly, Gonzalez, 2003), yka3biBasi Ha CXOACTBO aAaKcu-
aNbHbIX Npodunen, TPEXYNEHHOCTb LiBETKa, 0AHO60PO3AHOCTb NblAbLEBbIX 3&-
peH. bansoctb cem. Aristolochiaceae K 0gHOA0/bHBIM BbiNa TaKXKe 06HapyKe-
Ha Npu aHanuse nocnegosaTtenbsHoctn 18S pubocomanbHolit AHK (Bharathan,
Zimmer, 1995).
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CywectByloT M ApyrMe MHEHMA OTHOCUTENIbHO MPOUCXOXKAEHUA KUp-
KasoHoBbIX. Tak, X. Xannup (Hallier, 1912) BbiBoauT nop. Aristolochiales ot
cem. Lardizabalaceae, a xk. XatTunHcoH (Hutchinson, 1959) — ot nop. Berberidales
(yepes Menispermaceae). Ho Tak Kak y npeactasuteneit cem. Lardizabalaceae,
Berberidaceae, Menispermaceae 060104Ka NbiAbLEBbIX 3épeH TpéExH6opo3aHan
WKW NponsBogHan oT TPéxbopo3aHOoro TMNa 1 HUKoraa He bbiBaeT o4HO6OpPO3a-
HOM, TO BO3MOHOCTb NPOUCXOXKAEHUS BUAOB nop. Aristolochiales ot aTux ce-
MeMncTB, No MHeHuo AJ1. TaxtagxsaHa (1987), ucknodaercs.

CuctemaTtuyeckoe nosoxeHue poga Aristolochia BHyTpU cemelicTBa Tak-
YK€ Hesb3A Ha3BaTb ONpeae/IMBLUMMCA OKOHYaTeNbHO. C KOHLA NPOLUIOro BeKa
601bWNHCTBO HOTAHMKOB COMIACHO B TOM, YTO CEMEICTBO NPEeACTAaB/EHO CEMbIO
pofaMu, OAHAKO CUCTeMaTMYecKasa OpraHW3auusa PoOJOB BHYTPU CemMencTBa
ocTaeTca npeametom amckyccuin. d. XeHe (Hoehne, 1927) npeanaran pasge-
JIUTb CEMEWCTBO Ha TPW NOACEMENCTBA, N3 KOTOPbIX NepBoe (Asareae) BKAKOYANO
6b1 aBa poaa — Saruma Oliver u Asarum L., BTopoe (Apameae) — TakKe 4Ba poaa
— Thottea Rottb. n Apama Lam., a TpeTbe (Aristolochieae) Tpu poaa — Holostylis
Duch., Euglypha Chodat et Hassl. n Aristolochia L. 9Ta TouKa 3peHuA f0BOJIbHO
[0Nro conepHuyana c npeacrasneHnammn . Knotya (Klotzsch, 1859) n O. lUmng-
Ta (Schmidt, 1935), KoTopble BblAENAAN BCErO Wb ABa NOACEMENCTBA, HO NOA-
pa3gensnm ogHO U3 HUX Ha TpW, a Apyroe — Ha aBe Tpmbbl. B 1942 r. ®. XeHe
(Hoehne) npuHsan npeacrasnexdms O. Lmunara, ogHako M. Mperopu (Gregory,
1956) B cBOEM UCKNHOUNTENBHO NoAPObOHOM paboTe BepHynach K naeam ®. XeHe
W NpeasioKuna BblAeNUTb BHYTPU CEMeICTBA TpU TpUbbl, KOTOpble NO CBOEMY
COAEPKAHUIO MPaKTUYECKM afeKBaTHbl noacemencteam ®. XeHe: Sarumeae
(Mmetowme, Kak NpaBuno, aKTMHOMOPOHbIE LBETKM M NOMYLapOBUAHYIO 3a-
BA3b), Bragantieae (¢ akTMHOMOPdHbIMM LLBETKAMW U NPOAOATOBATON 3aBA3bIO)
n Aristolochieae (Mmetowme 3uromopdHbie UBeTKKM). PucyHOK 1 gaeT obuiee
npeacrasneHne o punetTnyeckux (no ®. XeHe) B3aMMOOTHOLLEHUAX OTAE/bHbIX
poAoB BHYTPM CEMEICTBA M 06 OTHOLIEHMM POAOB K UcxogHoW dopme.

M. lperopu (Gregory, 1956) B pe3synbrate LUTOrEeHETUUYECKOro Uccaeno-
BaHWA NPeasioXKMAA Ceaytolyto cxemy GUnoreHeTUYeCcKUx cBsizen pogos: oT
npeanosiaraeMon npeakoson Gopmbl OTXOAAT TPU BETBM, COOTBETCTBYHOLLME
Tpém noacemelictBam Asaroideae, Bragantioideae, Aristolochioideae. MepBas
BETBb, Hanbonee 6aAM3Kas K ucxogHom ¢opme, BeAET K MOHOTUMHOMY poay
Saruma, a oT Hero HenocpeACcTBEHHO — K poAy Asarum, ocTanbHble ABe BETBU
(Bragantioideae u Aristolochioideae) oTxoAsT OT rMnoTeTMYeCcKol NpeaKoBoOi
$dopMbl HE3ABUCUMO OT IMHUM Saruma — Asarum.

NHTepeceH TOT ¢aKT, UTo B HacToALLee Bpema aBTopbl (TaxTaaxkaH, 1987;
Huber, 1993; Neinhuis et al., 2000; Gonzdlez, Stevenson, 2002; Kelly, Gonzalez,
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Aristololochiaceae Euglypha
Tpwuba I Sarumae
Tpuba I Bragantieae  Holostylis Aristolochia

Tpwba III Aristolochieae

Asarum Apama

Thottea

Saruma

Iy Puc. 1. Cxema BEpOATHOIO NPOUCXOXKAEHMA Npes-
1) P cTaBuTenei popos cem. Aristolochiaceae
I

[y no: Gregory, 1956.
™ 4

TIpenxosast popma

2003) CKNOHAKTCA K MHEHMIO O BblAENEHUN TONbKO ABYX MOACEMENCTB, TaK
»Ke, KaK 310 genanu Korga-to ®. Knoty (Klotzsch, 1859), O. Wmuar (Schmidt,
1935) u @. XeHe (Hoehne, 1942): Asaroideae (poabl: Saruma, Asarum, Thottea)
n Aristolochioideae (poapi: Aristolochia, Holostylis v Euglypha). OHn onunpatoTca
Ha MosiekynsipHble gaHHble (Neinhuis et al., 2000) n nccneposaHus mopdonoru-
Yyeckunx npusHakos (Gonzdlez, Stevenson, 2002; Kelly, Gonzalez, 2003).

NTak, camo cemelictBo Aristolochiaceae, B cooTBeTcTBUM C Kaaccuou-
Kauumen X. lybepa (Huber, 1985) u A.J1. TaxtagsksHa (1987), nogpasgeneHo Ha
ABa noacemenctsa — Asaroideae u Aristolochioideae. Asaroideae BkatoyaeT
poabl Saruma v Asarum. MNogcem. Aristolochioideae npeacraBneHo gByma Tpu-
6amu: Bragantieae (poapl Asiphonia W. Griffith u Thottea, Bkntoyatowmii 3aeco
pog Apama) n Aristolochieae (poabl Isotrema Raf., Endodeca, Parasitolochia
Hutch. et Dalziel, Hocquartia Dumort., Einomeia Raf., Holostylis, Euglypha,
Aristolochia). Bcero B cem. Aristolochiaceae 10 pozos 1 okono 625 B1aos..

Mpeactasutenn cem. Aristolochiaceae pa3HOob6pasHbl MO KU3HEHHbLIM
dbopmam M WMPOKO PacnpoCTpaHeHbl MO 3eMHOMy wWwapy. MOHOTUMHbIA poa,
TpaB Saruma wn3 IXHOW U LEeHTPasibHOM Yacten KuTtaa TpaaMUMOHHO cyuTa-
etcs Hambonee NpuMnUTMBHLIM B cemelictee (Thorne, 1974; Cronquist, 1981).
Pop Asarum copepxut okono 100 BMAOB KyCTapHWUKOB M MHOTONETHUX TPas,
pacnpocTpaHeHHbix B EBpasunm m CesepHoii Amepuke (Flowering plants...,
1971). Pog Thottea HacuuTbiBaeT 28 BUAOB KyCTapHWKOB M KAybHeBbIX TpaB
(Hou, 1984), 6onbluas 4acTb KOTOPbIX ABASETCA PEAKMMU U SHAEMUYHBIMM pac-
TEHUAMM, 3aHUMAIOLLUMWN TEPPUTOPUIO K IOro—BOCTOKY OoT UHANKM, Manaiisuto un
dununnuHbl (Gregory, 1956). Buabl poaa Isotrema npeacTaB/ieHbl KyCcTapHUKa-
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MW 1 NONYKYCTAapPHUKAMM, NPON3PacTaloLLMMKN B TPONMYECKON A3UK, a TaKKe B
CeBepHoli u tOxHOM AMepuKe, NpocTMpaeTca 40 tora octposos CymaTpbl, ABbI
n MaHam. Pog Endodeca sctpevaeTca B CeBepHOM AMepuKe M BKAKOYAET ABa
BuAa Tpas. Pog Parasitolochia HacunTbiBaeT 18 BUAOB ApeBeCHbIX iaH, pac-
NPOCTPaHEeHHbIX B 3anagHoi Adpuke (3a UCKNOYeHMeM ogHoro BMAa B Manai-
3umn) (Jin-shuang, 1989). Poa Hocquartia (150 BuaoB) — ApeBecHble UK TpaBa-
HUCTble pacTeHMA, NpouspacTatowme B Tponmyeckon Amepuke. Poa Einomeia
npeacTasneH 36 BUAAMM TPaB, KOTOPbIe pacnpocTpaHeHbl Bo ®nopuae, Ha Kybe
n baramax. Holostylis n Euglypha — moHOTUMHbIE poabl TPaB, BCTpeYatoLLmMecs B
tO»kHOM Amepuke (Huber, 1993). Cpeau 350 Bngos poaa Aristolochia BcTpeya-
HOTCA INaHbI, KYCTapHMKN U KOpHeBULLHbIe Tpasbl (Endress, 1990, 1994; Razzak
et al., 1992), npomspacratoLine B TPONMUYECKON, CYyBTPONUYECKON U YMepPEHHOM
30HaX BCEX KOHTUHEHTOB, 3a UCKAtoYeHNEM ABcTpanum (HMusHb pacteHunin, 1980;
Xapkesuuy, 1987; Kelly, Gonzalez, 2003). Ha Tepputopum Poccun 13 npuseaeH-
HbIX 34eCb POAOB NPeACTaBAeHbl TONbKO poa Asarum n pog, Aristolochia.

1.2. TMNOTE3bI O LUEHTPAX MPOUCXOXXOEHUA
MPEOCTABUTENEN POOA ARISTOLOCHIA

CyLiecTByeT KaK MMHMMYM A,BE rMMOTEe3bl O LLEHTPE MPOUCXOXKAEHNSA poaa
Aristolochia. Mo ofHOW U3 HUX LLEHTPOM NPOUCXOXKAEHUA poaa Aristolochia cuun-
TatoT banxkHMiM BocToK, CpegmseMHOMOpbE, rae cocpenoToyeHo 6o/bLioe Ymc-
no sugos (Davis, Khan, 1960). MonaratoT, 4To 3TOT PO, Pa3BUICA U3 APEBHUX
TPOMMUYECKUX UK cybTponnyeckmx Gopm M NpeacTaBaseT APEBHUN Tponuye-
CKMI 3/1IEMEHT B CpeansemMHOMOpCKoi dope. Nctopua gaHHoM daopbl cBA3a-
Ha c reonoruyeckom uctopumen pesHero CpegmseMHomMopbs, Mops TeTuc 1 Tex
YYaCTKOB CyLUM, KOTOPbIE BO3HWKANN HA ero TePPUTOPUN BO BPEMS albMUINCKOTO
oporeHesa MaM HaxogauAUCb HenocpeacTBeHHO Ha beperax mops (Monos, 1968).

[dpeBHee npucyTcTBMe BUAOB poaa Aristolochia B 3Toi mecTHOCTM nog-
TBEPXKAAOT HAXOAKM MCKOMAaemMblX OCTAaTKoOB. Tak, B Abxa3uu, coBpemMeHHas
TEPPUTOPUA KOTOPOW NpuUHaanexuT OpesHemy Cpean3eMHOMOpPbIO, HaWgeH
OTMeYaToK /INCTa npapoauTensckoit Gopmbl KMpKasoHa (Aristolochia africani).
HaxoZKy AaTMpOBann HUKHEKUMMEPUMCKMM BpemeHem (nanoueH) (Konakos-
cKkuin, 1956), To ecTb NpeacTaBuTenn poaa Aristolochia Hacenanu sty TeppuTo-
PUIO yXKe OKONO 2512 MmAH. neT Ha3ag — Nnepmoa, Korga LWMpoKasa MOpPCKana ayra
Mmopsa TeTuc nepecrtana otaensate Appuky n MHauo ot EBponbl n Asum (ot EB-
pasuK) 1 1oXKHbIE MaTEPUKM — OCTaTKM [OHABaHbI — OT CEBEPHbIX KOHTUHEHTOB
(Monos, 1968; Briggs, 1995).

Mepuoga 2512 MmAH. NeT Hasag xapakTepusyetca GopMUPOBAHMEM APEB-
HecpeausemHomopckoit ¢nopbl. M. Monos (1968) npeanonaraer, 4To ee
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NPOTOTUMOM ABNAETCS apKTOTPeTUYHasa ¢iopa, KoTopas obuTana B naneoreHe
(66+3 — 2542 MH. neT Ha3af,) B BbICOKMX LWUMPOTaxX APKTUKK, @ B HEOTEHE U NNEN-
CTOLLeHEe MOCTEMEHHO CMELLANACh K Ty, K TPOMMKaM — HEOTEHOBOE OXJlaxKae-
HMe NPUNONAPHOM CyLIM CABUIANO ee K 3KBATOpy. BepoaTHO, n npeactasuTtenu
ceM. Aristolochiaceae, kotopoe M.I. [MonoB OTHOCUT K AaHHOM dnope, TaK Ke
nepecenannce ot APKTUKM K SKBATOPY, yXO4A OT HaABUTaOLWMXCA MOXONOLAHUNA.
Bcnepctsume aToro Buabl cem. Aristolochiaceae B HacToALLee Bpemsa NpUypoYeHbl
NPEMMYLLECTBEHHO K TPOMUKAM M CyOTPOMNUKaMm.

[pyras runoTtesa o LeHTpe NPOUCXOKAEHNA OCHOBAHA Ha [aHHbIX O CO-
BPEMEHHbIX LEeHTpax BMAOBOro pasHoobpasua Aristolochia, oguH 13 KoTo-
pbix HaxoauTca B KOxHOM M CeBepHOM AMepuKe, rae HacuMTbiBaOT 58 BMAaosB
poaa Aristolochia (Barringer, Whitteremore, 1997); apyroii B Kutae, roe Bctpe-
yatotca 45 Buaos (Jin-shuang, 1989; Hwang et al., 2003).

CxopHas KapTUHa pacnpocTpaHeHns HabatogaeTcs y 4pyroro npeacTaBu-
TenA apKToTpeTnyHol dnopbl —y poaa Vitis L. Poa HacuntbiBaeT okoso 60 BUAOB,
6onblias YacTb KOTOpbIX NpounspactaeT B CeBepHon Amepuke, Bo Propuae; B
KuTae, ANOHUKM pacnonoxkeH meHblwnii ueHTp — 9—-10 BMAOB, ABa BUAA BCTpeya-
totcsa B [lpeBHem Cpeamsembe (Monos, 1968). H.B. OcnnoBsa (1989) nuwert, yto
pog, Vitis npouspacTan B apKTUYECKON 30HE U NPU NOXON04aHUN NepeaBUHyCA
Ha tor (cTp. 50). C yueTtom gosogos M.I. [onoBa Mbl MOXKeM A0MNYCTUTb CXOAHYO
KapTUHY nepemelLeHMa U COBPEMEHHOro pPacnpocTpaHeHus npeacraBuTenei
pogaa Vitis n cem. Aristolochiaceae B uenom v poga Aristolochia 8 Tom uncne.

H.B. Ocunosa (1989) otmeyaeT, 4To NaneoboTaHUYECKME OCTaTKU ApeB-
HUX npeacTaBuTenen poaa Aristolochia obHapy»eHbl B naneoreHe MpeHnaHamMm
(66+3 MAH. net Hazaa). Takum 06pa3om, KMPKA3OHbI MO NOSABUTLCA B aPKTU-
YecKoW 30He (Ha toKHOM YacTn CMBUpPCKOM NanTbl, MPeHNaHAUN U OrO—BOCTOM-
Hol YyacTu CeBepHOM AMEPUKM), KOraa MaTepUKM BbiIN CoeaMHEHbI APYT C APY-
rom (Briggs, 1995). BnocneacTsuu npeactaBUTeNn CEMENCTB KMPKa3OHOBbIX U
BMHOTPaO0BbIX OTCTYNa/ M OT HaABMraloWMXCA X0n0408 B KOKHyt0 AMepuKy (13
MpeHnaHammn n CesepHont AmMepukin), CpeamnsemHomopbe (¢ EBponeiickoit nau-
Tbl) M A3uio (c CMBUPCKOM NAUTLI), Fae HaxoAATCS COBPEMEHHbIE LeHTPbl BUAO-
BOro pa3Hoobpasunsa ceMencrs.

KocBeHHbIM NoATBEPKAEHMEM BTOPOMN r’MNOTE3bI ABAAETCA COBPEMEHHOE
pacnpocTpaHeHne npeacTaBuTeneit poga Aristolochia: oHM WKMPOKO pacnpo-
CTpaHEeHbl MO MUPY, cO34aBas CBOEOOPA3HbIN NOAC BAO/Ib 9KBATOPA (PUCYHOK 2).

1.3. NMPEACTABUTENIN CEM. ARISTOLOCHIACEAE B Poccum

Cem. KupkasoHoBble — Aristolochiaceae Juss. Ha TeppuTopumn Poccum
NpeacTaB/AeHO CPAaBHUTENbHO 6eAHO M COCTaBAAET TONbKO Hebo/blyo YacTb
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Puc. 2. Apean npeacrasuteneit cem. Aristolochiaceae (Flowering plants ..., 1971).

BCEro pa3sHOObpasmns KMPKA30HOBbIX MMpa. B oTeyecTtBeHHOMN dpnope BCcTpeya-
eTca Bcero 2 poaa, 9 sBuaos. bonbLIMHCTBO KMPKA3OHOBLIX NpearnoyYnTaeT bonee
MATKMIA KAMMAT, 06UTaA NPEUMYLLLECTBEHHO B TPOMMKAX U CyBTPONMKax obomx
nosylwapuin 3a ucknoueHmem Asctpanum (Gregory, 1956; Xapkesuu, 1987).

PacTteHusa cem. Aristolochiaceae MCKAOYMTENBHO MHTEPECHBI pa3Hoobpa-
3Mem BHelwHero ob6/MKa, BKAOYAA KaK ApeBecHble, Tak M TpaBsHUCTble dop-
Mbl, 4YaCTb KOTOPbIX /IMLLEHA MPUBbIYHbIX 31IEMEHTOB, Hanpumep, ctebns y poaa
Asarum (KonbiTeHb). CTpoeHue LBeTKa, camo Mo cebe yKe o4eHb OPUTMHAIbHOE,
CUIbHO BapbMPYET Y PasHbIX POAOB CEMENCTBA. Y 0TeYECTBEHHbIX NPeAcTaBUTe-
Neli 3TOro cemeincTBa LBeTKM 060enosble akTMHOMOPdHbIE (Y LLBETKOB MOMKHO
NPOBECTM TPU OCM CUMMETPUM — KOMbITHM) UAKN 3uromopdHble (UBeTkn obnasa-
0T €4MHCTBEHHOMN OCbl0 CUMMETPUN — KUPKA30HbI) (PUCYHKM 3—5). Y KnpKaso-
HOB LiBETOK N0 popMe HanoMUHaEeT TPYOKY ANA KypeHUs UK CaKCOdOoH.

OKo/louBeTHUK Y BMAOB pofoB Aristolochia v Asarum npocToi, BeHYK-
KOBUHbIN, CPOCTHO/ENECTHbIN, TPEXYNEHHDbIN, TbIMMHOK 6, CPACTAOLLUXCA CO
ctonbukom, unmn 12, ceoboaHbIX, 3aBA3b HUKHAA UAW NONYHUNKHAA, 6-, pexe
4-5-rHé3aHan, cToNBMKM CpacTatoTcA B KOJIOHKY, pbliblie 6oblueit YacTblo Ny-
4yncToe, CeMAMNOYKM 0BpaTHble, NA04 — MHOrOCEMEHHas KOpobouka, cemMeHa ¢
MaNleHbKMM 3apoabiwem (MBaHoBa, 1936).
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%g%

(a) (6)

Puc. 3. CummeTpus uBeTKa: (a) — aKTMHO- Puc. 4. LBeTku npeactaButeneit poga
MOP®HbIA, WAN NPaBUbHbLIN LBETOK; Asarum: (a) — A. intermedium;
(6) — 3uromop@dHbI, UM HENPABU/bHbIN (6) — A. sieboldii (MBaHOBa,
LBeToK (A6nokos, Yenombutbko, 1990). 1936).

LLBeTKaM MHOIMX KMPKa30HOBbIX CBOMCTBEHHO NpucrnocobneHune, obecne-
yMBaloOLLEE HAZEHKHOCTb MEPEKPECTHOrO OMbINEHMA — AUXOraMma, TO ecTb He-
OAHOBPEMEHHOEe CO3PeBaHME MblIbHUKOB U pbiabla. OCOBEHHOCTM CTpoeHMSA
LBETKOB pa3Hbix Npeactasuteneit cem. Aristolochiaceae 3a MHOroMUAANOHHYO
MCTOPUIO CYLLECTBOBAHMUA NpuBean K GOPMUPOBAHMIO Y3KOTO Kpyra MoTeHLm-
aNbHbIX ONblAUTENEN. Y HEKOTOPbIX BUAOB HAaCEKOMbIE—OMbIINTENN HE MOTYT
BbIATW U3 LiBETKA, NOKa HEe MPON30MAET ONblAeHME,

Buabl poga Aristolochia cBa3aHbl C KPYNHbIM OTPALOM HaCEKOMbIX — YeLly-
eKkpbinbimu (Lepiddptera Linnaeus, 1758). bBabo4Kku, TouHee UX ryceHuubl, ras-

Puc. 5. LiBeTkn npeacTtasutenei poga Aristolochia: (a) — A. clematitis
(KepHep, 1902) u (6) — A. macrophylla (Cronquist, 1981).
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Puc. 6. Papili alcinous Klug.: rycenuua (a), BbinonseHs (6) n 6abouka (B) (¢oto O.B. Ha-
KOHeYHol).

HbIM 06pasom, 13 cemeicTea napycHMKos (Papilionidae), noegatoT nMCTbA KUp-
Ka30HOB B 60/IbLLOM KO/IMYECTBE, MPM 3TOM HE YYaCTBYIOT B OMbIIEHUN LBETKOB.
MNHTepecHo, YTo NOYTH K Kaxkaomy Buay Aristolochia «npussasaHa» cBos 6abouka.
Tak, Ha INCTbAX KMPKa3oHa MaHbYKypcKoro (A. manshuriensis) kopmuTca Papilio
alcinous Klug. (pcyHOK 6), iMaHbl KUPKA3oOHa CKpyyeHHoro (A. contorta) Heob-
XOAMMbI UMaro cepuLMHa KUTalcKoro, Sericinus telamon amurensis Stg. (KypeH-
uoB, 1961) (pucyHOK 7), "UCTbs KMPKa3oHa KpynHoaucTHoro (A. macrophylla)
cnyxaT nMUJ,eM ana Battus philenor (Linnaeus) (W.H. Howe 1975), a Ha nua-

".- T Hax A californica  obu-
Taer umaro Battus
philenor hirsuta (Skinner)
(W.H. Howe 1975) wu T.4.
Takue cBA3M mexay pac-
TeHnem n 6aboukoli dop-
MWPOBANUCL B TeyeHue
MWAIMOHOB NET, U, BEPO-
ATHO, pacnpocTpaHeHue
6abouek 1 gUHaMMKa rpa-
HWUL, MX apeana Hanpamyto
3aBUCENM OT pacceneHus
BMaoB popa Aristolochia,
onpeaensaa ux COBMeECTHYO OAHOHAMNPABAEHHYIO MUTPALMIO.

Puc. 7. Sericinus telamon amurensis Stg.:
(a) — ryceHunua (¢oto O.B. HakoHeuHoW) 1
(6) — 6abouka (doTo T.HO. lopneHYeHKo).

Pon AsARUM — KONbITEHb

KonbITHM — mHOroneTHme TpaBbl C BETBALMMUNCA KOPHEBULLAMU, HECY-
WUMK 2—-3 naeHYaTbIX yewyn mn 2 ANMNHHOYEepPEeLWKOBbIX TNCTA; NJTIACTUHKU UX B
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2—-3 pa3a Kopoue YepeLlKoB, NOYKOBMAHbIE UK CepaLEeBUAHbIE, LLEebHOKPa-
HUe, YepelwKn TOHKMe. LIBeTKM OAMHOYHbIe, Na3ylHble, Ha KOPOTKUX LBETO-
HOXKaX, NpaBuabHble. OKOIOLBETHMK KONOKOIbYaTbIN, TPEXHAAPE3HbIN. 3aBA3b
HUXKHAA AN NONYHUNKHARA, 6— UK 4—THE3AHanA. TblYMHOK 12, cBO6OAHbIX, B ABYX
Kpyrax, pacrnosoXeHHbIX BOKPYr cTo/I6MKa. TbIYMHOYHbIE HUTU OYEHb KOPOTKME,
paBHble MblIJIbHUKAM WU B ABa—TPU pasa AJIMHEE UX, CBA3HWUKM NPOAONKEHDI
B HebonblMe OTPOCTKU. Mao4 — HENPABUAbHO PacKpbIBaKOLLAACA, NOAyLWapo-
BMAHAnA KOpobouKa, Hecyllas Ha BepXyLUKe OCTaTKM OKoJioLBeTHMKa. CemeHa
cepoBaTo—6ypble, YATMHEHHO—ANLEBUAHbIE AN NaAbeBUAHbIE, C NPOAO/IbHbIM
LUBOM, BAABNAEHHbIM B BUAE BOPO3AKM, K KOTOPON MPUKPENNSETCA MACUCTbIN
npuaatok (MBaHoBa, 1936; Mpoccreim, 1945).

N3 mnpoBoro 6oraTcTBa pacTeHMI K 3STOMY poAy OTHOCKTCA oKono 100 Bu-
[0B MHOTO/IETHUX TPaB, LUMPOKO PACNPOCTPAHEHHbIX B YMEepPeHHOM 30He ceBep-
Horo nonywapwus: B EBpone, Asum 1 CesepHoit Amepuke (Gonzalez, Stevenson,
2002). NMoaBneHne Ha ANOHCKMX OCTPOBaxX BMAOB poaa Asarum, rae Ux Hacum-
TbiBaeTcA 35, cBA3aHO € pacnpocTpaHeHMem KonbiTHen M3 Kutaa (Hayashi et
al., 1984). B Poccuun BcTpeyatoTca 4 Buga, us Hux 2 suaa (Asarum sieboldii n
A. heterotropoides) npou3spacTtatoT Ha poccuiickom JanbHem BocTokKe.

Asarum sieboldi Miq. 1865, Ann. Mus. Bot. Lugduno—Batavi, 2: 134. — K. 3u-
6onbaa. Kutaickoe HasBaHue — Hsi—hsing, B MyKaeHCKOW NPOBUHLMK €ro Ha-
3bIBAlOT AMKUM UIN TOPHBbIM XeHblleHem (MBaHoBa, 1936).

MHoronetTHee KopHeBULLHOEe pacTeHne, 5-10 cm Bbic. KopHeBuLle noasem-
Hoe, 00 1.5 cm B AMaM., C KOPOTKUMU MEKA0Y3MUAMMU. JTICTbA 06bIYHO pacnosio-
*KEeHbl Napamu, cepaueBuaHble NN TPEYroibHO—CepaLLEBUAHBIE LLe/IbHOKpai-
Hble, 4-9 cm an., 5-15 cm wup., cBepxy 3enéHble, BO BPEMA LBETEHUA U NO34Hee
TO/MIbKO MO XM/KaM ONyLEHHbIEe, CHM3Y bonee baegHble, MOKPbLITbI MPUMKATLIMMU
BOJIOCKaMM; yepewkun 5-15 cm ga., ronble AU KOPOTKO ONyLéHHble. LiBeTKn
OAMHOYHbIE, PACMNO/IOXKEHbI B NOACTUKE. LIBETOHOCHI CHavyana KOpPOTKKUe, Nno-
TOM yanuHsawowmecs, 3—4 cm an., npamble. OKOMOUBETHMK NPOCTON, Yalle 3e-
NEHBIN C rPA3HO—MYPNYPHLIM KPaeM, pexe CNAoLWb 3eNEHbIA UAK NYPMYPHbINA;
TpybouyKa ero cHayasna nosylwapoBMaHan, 3aTeEM KOPOTKOKO/IOKONbYaTas, BHY-
TPU C CUNbHO BbIAAOWMMUCA NPOAONBHBIMU KUNKaMK; 3 1onacTtu oTrnba Tpey-
ro/ibHO—OBa/IbHblEe, OCTPOBATbIE; 3€B CYXKEHHbIN, OKPYHKEHHbIM KONbLEBUAHbBIM
Ba/IMKOM, HO HacToALLEero rpebHs BOKPYr Hero He nmeetcs. TblYMHKM B Yucae
12, pacnonoxeHbl KobLOM, C HUTAMKW 2 MM A/1. 3aBA3b MNONYHUMKHASA, cBO6OA-
HanA YacTb ee KoHMyeckasa. CToNIBMKK B uncnie 6, BHU3Y CPOCLUMECA B KOMIOHKY,
BBEPXY CO CBOOOAHbLIMM, CNErKa pPacLenieHHbIMU OTPOCTKAaMM, CHabKEeHHbIMU
NpPoAo/ibHbIMM 6BOPO34KaMM, Yy OCHOBAHWUA KOTOPbIX Pa3MeLLLEHbI OKPYI/ible BOP-
cucTble pblabua. Maog — Kopobouka, go 1.5 cm an., 1.2 (2) cm wup. CemeHa
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(6) (8)
Puc. 8. Asarum sieboldii. PacteHne c usetkom (a), ruHoctemuin (6) 1 UBETOK B
paspese (B) (MBaHOBa, 1936; poTo O.B. HakoHeuyHO).

3-3.5 mm ga. 1 okono 1.5 Mm Wwnp., MHOTOYMC/IEHHbIE, NPOAO/ITOBAaTO—0bpaT-
HOAMLEBUAHbIE, HE CMJIIOCHYTbIE, MOYTU MagKkue, bypble, C BAABAEHHbIM LLBOM
M PacnoNOXKeHHbIM B HEM MACUCTbIM NPUAATKOM, NPEBbIWAOWMM NO AJANHE
cems. LiBeTéT B mae (pUCYHOK 8).

2n = 26 (CokonoBckKasn, 1966).

PacTeT B XBOWHbIX U CMELLAHHbIX ecax B KyCTapHMKOBbIX 3apocasax. B Poc-
CuMM BCTpeyaeTca Ha tore NpMMOPCKOro Kpas, a 3a ee npeaenaMu U3BeCTEH B
KuTae, Ha Kopeickom n—oBe 1 B AAnoHun (Xapkesuy, 1987). CobupatoT B mae—
WIOHEe. 3aroTaB/IMBAIOT PacTEHME C KOPHAMM, NOyYEHHOE Cbipbe 0bnafaeT apo-
MaTHbIM 3anaxom. Ha poccuinckom JanbHem BoctoKke cbop gaxke 1 T3aTpyaHeH
(LWpetep, 1975).

Xumunueckuin cocrtaB. dPupHoe macno 1.7-4% (PactuTtenbHble pecypcsl ...,
1984); B ero coctaBe a—TyileH, MUPLEH, TePNNUHEHON—4, a—TeprnnHEeoN, MUpPK-
CTUUMH, a3apuunH. Ctebau. IdMpHOE Macno, B ero COCTaBe KPUCTANTUYECKUI
deHon (C H, O,), cadppon (C H, O,), 1,8—umHeon, a3apuumH 1 a3apUIKETOH
(C,,H,.0,), ssreron (C,H,,0,) n metnnssreron (C H,,0,), KposeauuH, B— n a—
NUHEHbI U X BPOMNPOUN3BOAHbIE (CloHleBrz), B—nuHeHUMHeon, 1-ann3apuH 1
Kakyonb (Yxee Txacon, 1987; PacTutenbHble pecypchl ..., 1996). MpounssoaHblie
deHaHTpeHa: apucTonoxosble KNUcaoTbl (Makcumos 1 ap., 2002). KaTexuHbl: Ka-
TexonamuH (PactutenbHble pecypchl ..., 1984). MpUcyTCTBYIOT CTEpPOUHbIE ca-
noHuHbI (Yxee Txacon, 1987).

MonesHble cBOMUCTBA. BXxoanT B ANOHCKYt0 dapmakoneto. KopHesuwa obna-
[A0T NPOPUNAKTUYECKMM U NedebHbIM OeNcTBMEM NPU CBEPXBbICOKOYACTOT-
HOM nopaxeHuu (PactutenbHble pecypchbl ..., 1984). TakKe UCNONb3YIOT B Ha-
pPOAHOM MeauLMHEe BMECTe C APYrMMU PACTEHUAMM ANA IEYEHUA NEKO30B U
onyxonew nobbix Nokanmsaunii (Koconanos, 1994).
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B KMTalcKON MeauMLMHE KOPHEBMLLLA UCMOb3YIOT KaK 3aMeHuTeNb adeapbl,
B KaYeCTBe MOYETrOHHOTO, MOTOFOHHOTO, KapPOMOHUKAIOLLLErO, PBOTHOTO, B YacT-
HOCTU A1 OTPE3B/IEHUSA, CNABUTENBHOO M yNyYLLAOLWEro NULEeBapeHne cpesa-
cTBa. Kak boneyTonstolLee cpeacTBO MCNO/b3YOT MPU FOIOBHOM 1 3y6HOM 60Au,
a TaK»Ke Npu peBMaTU3Me, Napaamye u Koankax. Kpome Toro, KOpHEBULLA HAXO-
OAT NPUMEHEHMEe B Ka4yecTBe OTXapKMBAKOLLErO U MPOTUBOKALLEBOTO CPeACTBa.
MX NOpoLLOK peKOMEHAYIOT Kak cefaTUBHOE CPeACTBO, NpU BoNe3HAX NeYeHU 1
B KauyecTBe PaHO3aXMBAAIOLLEro cpeacTsa. KMTanubl MCNOMb3yOT KOPHEBULLA
KaK NPOTMBOIIMCTHOE CPEACTBO, KOPENLbl — A/1A NeYEHUA NAeBpUTa U MHEBMO-
HUK. B aKcnepmmeHTe NpenapaTtbl U3 JINCTbEB OKa3blBAlOT YMEPEHHOE TOHU3U-
pytoLLee 1 CTUMyAUpytoLLee AeACTBUE Ha LIEHTPAIbHYO HEPBHYIO CUCTEMY KPbIC
(LWpetep, 1975). Takke KonbiTeHb 3Mb0OAbAA NPUMEHSIOT NPU N€YEHUN HEepPB-
HbIX 3ab60/1eBaHN, rONIOBHOW 60K, NPU FpUnne, PeCnMPATOPHbIX UHEKLMUAX,
6poHXMTEe, BpOHXMaNbHOM acTme, cTomaTuTe (PacTuTenbHble pecypcsl ..., 1996).
B TpagMuMOHHOM MmeauLmHe cTpaH BocTouHoM A3nmn — npu 6poHxmManbHOM acT-
Me, YTO NOATBEPKAEHO B KANHUKe (PacTuTenbHble pecypcsl ..., 1996). B kopei-
CKOM MeANUMHE OTBap M3 KOPHEM 1 TpaBbl KONbITHA 3M60/1bAa UCNONBL3YIOT NpU
onyxaHuu u 6o1e3HM geceH, rHOMHMKax B nonoctu pta (Uxse Txecon, 1987).

OTHOCUTCA K AA0BUTbIM PACTEHUAM, MOCKONAbKY NMPU BHYTPEHHEM ynoTpe-
6/1€eHMM BbI3bIBAaET OCTPOE BOCNANIEHWNE HKENYA0UHO—KULLEYHOTO TPaKTa U Aaxe
MOMET BbI3BaTb abopT. [layke camble MasieHbKME KYCOUYKM KOPHEBULLA NPU Ke-
BaHWMW BbI3bIBAOT OHEMEHME CIN3UCTbIX 060/104€EK PTa U 06UABHOE CAOHOOTAE-
neHue (PpyeHTos, Kagaes, 1971).

MoKa3aHo, YTO HAaCTOM B SKCNEPUMEHTE Ha KMBOTHbIX OKa3blBaET CTUMYIMPY-
toLLLee BAMAHME HA LEHTPasIbHYIO HEPBHYIO cnuctemy (PpyeHTos, 1974), cHuKaeT
40 HOpMbl TemnepaTypy Tena Kponauka npu gose 0.2-0.3 ma/Kr (TOKcMyeckan
8o3a — 1.5 ma/Kr), npu aTom TemnepaTtypa CHayana HeCKOIbKO MOBbIWAETCA, a
3aTeM CHU¥KaeTcA A0 HopMbl. [Mpu cylw,ecTBEHHOM NpeBbIWEHMUM 4,03bl TEMMEpPa-
Typa pe3Ko nagaeT U KMBoTHoe rnbHeT. [lo3a 0.1 ma/Kr He BAUAET Ha MoYeoTae-
NeHve y KposiMKoB, Npu go3e 0.2 MA/Kr MoYeoTaeneHne CHuKaeTcs. IpupHoe
Mac/0 yrHeTaeT AeATeNbHOCTb M30/IMPOBAHHOIO CepaLa NAryLWKK, a Npu BbICO-
KOWM f03e OCTaHaBAMBAET ero B AMacTosie. BeeaeHue B yLIHYO BEHY KPOIMKOB
3MY/IbCUM KOPHSA HEe BAWAO Ha apTepuasibHOE JaBAEHNE KPOBU, HO HAa HEKOTO-
poe Bpems AbIXxaHWe C/erka yvyalanocb. PacteHMo NpUNucbIBatoTCA NPOTUBO-
annepruyeckme ceolictaa (Uxse Txecon, 1987).

Asarum heterotropoides F. Schmidt, 1868, Mém. Acad. Sci. Pétersb. (Sci.
Phys.—Math.) sér. 7, 12, 2: 171 (Reisen Amur—Lande und Sachal.). — K. retepo-
TPOMNOBUAHbIN.
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BAnskuiA BMA K NpeablayliemMy, HO C XKeNTOBAaTO—3eNEHbIMM, TYNoBaTbIMMU,
6on1ee MeNKUMU IUCTbAMM, MACUCTbIMM TYNOBATbIMM LONSAMU OKOJIOLBETHWUKOB,
nocne LBeTeHUA C 3aBOPAUUBAOLMMUCA [0 CepeanHbl Kpaamu. TbIYMHOK 6.
CTonbukmM B uncne 3.

PacnpocTtpaHeH Ha CaxanuHe u Kypunax (Bopowwunos, 1982), a ero pasHo-
BUAHOCTb A. heterotropoides var. manshuricum (Maxim.) Kitag. obHapykeHa
3.B. KoxkeBHMKOBOM M ap. (2007) B XacaHckom p—oHe Mpumopckoro Kpas. Mo
JaHHbIM aBTOPOB, 3a npegenamu Poccum pasHOBUAHOCTL BCTpeyaeTca B Cese-
po—BocTouHom Kutae n, no—sngmmomy, Ha n—ose Kopes.

2n = 26 (CokonoBckKasn, 1966).

Asarum europaeum L. 1753, Sp. Pl. ed. 1: 442. — K. eBponeickuii.

MuoronetHee pacteHme 5-10 cm an. n NOA3y4YMM LUHYPOBUAHBIM KOPHEBU-
LLeM, OAHONETHME BETOYKM KOTOPOTrO MOYTM Hag3emHble. JIUCTbA NnonapHble,
KOMbITOO6pa3HOM GopMbl, CBEPXY TEMHO—3EN1EHbIE, B }XUBOM COCTOAHUMW JIOCHS-
LMecs, CHU3Y KpacHOBaTble; NAACTUHKM UX OKPYII0—NOYKOBUAHbIE, 4—6 cm an.
n 5-8 cm wup., c 06emx CTOPOH MOKPbITbI KOPOTKMMM NMPUKATLIMU BOSOCKaMU;
yepelKkn 5-10 cm 4., cBepxy XenobyaTble, ONyLWEHHbIE AMHHbIMM OTCTOALLMU-
MM BO/IOCKaMW. LIBETKM Ha MOHMKAIOLWEN LUBETOHOXKe A0 1-2 cm AJ.; OKOMo-
UBETHUK Oypblit, nonacTn ero TpeyrosbHo—ANUEeBMAHbIE, 7-9 Mm an. n 4-6
MM LUMP., HA KOHLLE C NAHLETOBMAHbLIM, 3arHyTbIM BHYTPb 3a0CTpeHnem. Hutu
TbIYMHOK CHayana KOPOTKME, 3aTeM yanHAOWMecA B 2—3 pa3a; CBA3HMKMU Npo-
JOMIKEHbI B LUMNOBUAHbIE OTPOCTKM. 3aBA3b HUXKHAA, ee BEPXHAA YacTb C/erka
KOHMYECKas; KONIOHKa CTONBUKA WeCcTUrpaHHas, CBepxy PacllMpeHa B LWECTUy-
4YeBOW ANCK, HA KOTOPOM NMOMELLAETCA BOPCUHYATOE pblable. CemeHa Tpeyrosb-
HO—ANLEBUAHbIE, CNerKa C/IOCHYTble, 3—3.5 MM A/1. M OKOJI0 2 MM LUKMP., Cepo-
BaTO—bypble, MENKOMOPLLMHUCTbIE, C LUMPOKOM 1 ryboKon 6opo3akoii. LiBeTéT
B KOHLLe anpena—Hayane UoHs (pUCyHOK 9).

BcTpeyaeTca B LUMPOKOIMCTBEHHbBIX M CMELLAHHbIX, PeXe B TEMHOXBOMHbIX
lecax, MefIkoNlecbAx 1 KyCTapHMKax HebonbLMMM NATHAMM, 06bIMHO Ha 6oraTbIx
IIMHUCTBIX U CYFIMHUCTbIX noyBax. B Poccum Bua pacnpocTtpaHeH B EBponeit-
CKOM Yyacth 1 3anagHoi Cnbupu, a 3a ee npegenamm — B cTpaHax 3anagHol u
BoctouHow EBponbi (MBaHoBa, 1936).

Xumunueckuii coctas. J/lnctba. Crepouabl: cutocTepuH. Ankanounabl. de-
HONKapPOOHOBbIE KUC/IOTbI: N—KyMapoBas, KodenHan, depynoBasn. PraBoHOMAbI
B ruaponmsaTe: Kemndepos, KeepueTuH (PactutenbHble pecypcsl ..., 1984). dna-
BOHOMAbI: 3—TOKO3MA KBEPLETUHA, 3—TanakTo3ung kemndepona (Tpudonut),
3—pyTnHO3MNA Kemndepona, KBepueTuH. TputepneHomabl: XxonecteH—5—on—3p,
240—meTunxonecteH—5-on—-3B, 24—-stunxonectagmeH—5,22,—on—3B, 240—-3tun-
xonectreH—5—on—3B, 24—stunxonectaHon—3p. Boicluve anndaTnyeckme cnmpTbi:
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H—OKTaAeKaHoN, H—3MKO-
3aHO/,  H—TeTpaKo3aHoN,
3,7,11,15—TteTpameTumnarek-
cageueH—2—on—1. Bbicuine
KUPHbIE KNCNOTbI: H—TeKca-
OEeKaHOoBaA, H—OKTageKaHo-
BadA, H—OKTaaeueH—9—0BasA,
H—OKTageKagneH—9,12-
oBas, H—OKTa4eKaTpu-
eH-9,12,15-o8Ban (Pac-
TUTENbHbIE  pecypcbl ...,
1996). MopgsemHasn
yacTb. PeHoNbHbIE coea.:
0—a3apoH. TputepneHo-
nabl: 240—meTnnxone-

] . cteH—-5-on-3B, 240-3TMN-
Puc. 9. Aristolochia europaeum (NapuH, ArababsH, xonecragner—5,22-on—3B,

1951). PacteHue c uBeTKamu, LIBETOK B pa3pese.
) 4 4 pasp 24a—3TnnxonecteH—5-on—

3B. Bbiclwive anndatUyeckne CcnNUpTbl: H—AOAEKAHO/, H—-TETPaAEeKaHON, H—
rekcaZleKaHos, H—AO0KO03aHO/, H—-TeTpaK03aHO/, H—UMC—OKTageueH—-9—on-1,
3,7,11,15—TteTpameTunnrekcageueH—2—on—1. IomnpHoe macno 1%; B ero coctase
(B %): a3apoH 30-50, azapoHOBbIN anbaerng 2—3, TPaHC—M30a3apPOoH, TPAHC—Me-
TUNN303BreHon, AnasapoH, a¢up C H O, ceckBuTepneHoBbIN YIeBOAOPOA,
cecksuTepneHoBbl cnupT, TeprneH C H 1-2, I-6opHunauetat 12-13, Tpuum-
Kandeckuii cecksutepner C H , 10-12, meTunssreHon (Mnn MeTMAN3038reHon)
15-20, azapoHoBas K1cnora.

MonesHble cBOWCTBA. B eBponeickolt M pycckol HapogHOW meauunHe —
KaK pBOTHOE, OTXapKuBatowee, obnagatowiee aHTMOAKTEPMAIbHBIM, MPOTUBO-
BOCMANNTENIbHBIM M CNA3MOJIMTUYECKUM AelcTBMeM. Bxogmno B dapmakonen
Hupaepnangos, fepmanny, LWeenuyapum, Monbwn m Leeymn. Ha ocHoBe 3Kc-
TpakTa co3gaH npenapat «Escarol» (oTxapKuBatollee cpeacTso). Hactoi nbtoT
npv 6onesHAX »KenyaKa, nevyeHun, noyek, oTeap — Npu 3aboseBaHUAX cepaua,
a/IKOTo/IM3Me U OTPaBAEHUWU ALOBUTbIMU TPUOAMKU, HEPBHOM BO3OYXKAEHWUM,
MUTPEHUN, KaK MOYErOHHOE M NPU BOAAHKE, MPU KENTYXe, MaNAPUM, SK3eMaXx,
anunaencuun. faneHoBble NpenapaTbl OKa3blBalOT TOHU3MPYIOLLEE, }KEeNYETOHHOE,
CNabutenbHOE, KaponoHMKaloLWee, cefaTUBHOE, MPOTUBOCKIEPOTUYECKOE; B
9KCMepMMEHTE MOBbLILWAIT NPOYHOCTb CTEHOK KanUANAPOB, CHUMKAKOT 4acToTy
cepAeyHOro puTMa, yBE/IMYMBAOT CUY COKpaLLeHWn MUoKapaa. B BetepuHa-
pun (NOPOLLOK, BOAHbIA HACTOM) — OTXapKMBatowee, cnabuTtenbHoe, Kapamo-
TOHMYecKoe, Anypetmdeckoe. KopHeBwuLa. Hactom 1 oTBapbl — Kak pBOTHOE,
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OMypeTUYecKkoe, Npu IMXopasKe, aNUAENncun, apTputax, 3abonesaHmax novex
W NevyeHu, Npu Ne4eHnn CUINKO3a, BOCNANEHUI BEPXHUX AbIXaTe/IbHbIX NyTeHn,
CTOMATUTOB, FAaCTPUTOB, KaK aHTUreIbMMHTHOE U KPOBOOCTaHaBMBaloLWee, Npu
JIe4eHUN Oonyxonenm pPasNIMYHON 3TUONOTUKM, MPU acTMe, UCTEPUUN, MUTPeHU. B
Cnbupun oTBap NPUMEHAIOT B BUAE NPUMOYEK MPU FONIOBHOW 60aK; NbIOT Npwu
OMCNEencun, SHTEPUTAX, KeNTyxe U ANA yaydylweHua nuweBapeHuda. Mcnonb-
3YIOT HAPY)KHO B BUAE MPUMOYEK NPU NIeYEeHUM pPaH, A3B, IMLWIAEB, KaK HIOXa-
Te/NbHOE CPEACTBO MPM HACMOPKE, FOI0BHOM 601K, ryxoTe. DPUPHDLINA SKCTPAKT
OKas3blBaeT pBOTHOE AeNncTBue. dPUPHOE MaCI0 MOXKET HANTU NPUMEHEHWe B
3yboBpayebHOM NpakTMKe, Napdromepum, NULLEBOM NPOMbILNEHHOCTU. Tane-
HOBble NpenapaTtbl — NPY UMNOTEHLMN, OZIMTOMEHOPEE, NAKTOreHHOE, NOPOLLIOK
C MOJIOKOM — MpU AMapee, HapyKHO (MPUMOUKM) — NpU AepmaTo3ax, YecoTKe.
NncTbAa. Hacton 13 cBeXUX ANCTbEB BXOAM B npenapat «AKopUT», npume-
HABLUMIMCA MPU OCTPbIX PaAUKYAUTaX, HeBPanrmaAx. BogHbI HacTo — KapanoTo-
HUYeCKoe, rMnepTeH3MBHOE, CUMMNAaTOMMMETMYECKOE, MPOTUBONMXOPALOYHHOE,
ANypeTUYecKkoe, aHTUTe/IbMUHTHOE, MPU FO0BHOM 60K, TyxoTe, Mapananyax
C noTepen pedn, anuaencum, nogarpe u peBMaTMame, HEPBHbIX U CepAeYHbIX
3abonesaHuaAx. ObnagaeT ANypeTUYEeCKMMU, BPOHXONUTUYECKMMM, OTXAPKUBA-
IOLLMMW 1M MPOTUBOBOCNA/IUTENbHBIMM CBOMCTBaMU. B BeHrpum — npm neveHunu
CNacTUYecKnx 6PoHXMTOB. B CMBMpPU CBEXKME U UCTONYEHHbIE NNCTbS — NPU Ha-
pbiBax, HACTOMKA Ha YKCYCe — NPU YeCOTKe, 0TBap — NPW rMasHbix 6onesHsx (Pac-
TUTeNbHble pecypcbl ..., 1984). CnabutenbHoe, KenyeroHHoe (PactuTenbHble
pecypchbil ..., 1996).

Mcnonb3yeTca Kak AeKopaTuBHOeE pacTeHue (PacTuTtenbHble pecypcl ..., 1984).

Asarum intermedium (C.A. Mey.) Grossh. 1930, ®n. KaBk. 2: 36. —A. ibericum
Stev. ex Ledeb. 1850, Fl. Ross. 3: 553, nom. inval. — A. europaeum L. subsp.
caucasicum (Duch.) Sod, 1966, Acta Bot. Acad. Sci. Hung. 12, 1-2: 111. — K. npo-
MEKYTOYHbIN.

MHOroNeTHUK C NOA3Y4YMM BETBUCTbIM KOPHEBULLIEM; Yellyn B uncne 3, anue-
BUAHble, OCTpPOBaTble, BAONAb CIOXKEHHbIe, 1-2 cm an. JlIuctba TEMHO—3€eNéHble,
B YKMBOM COCTOAHUM NOCHALLMECA, MO—BUAMMOMY, HE 3UMYIOLLME; NNACTUHKN UX
cepAueBUAHbIE UM TPEYTroNbHO—CepPALLEBUAHbIE, DONee UM MeHee YIroBaTble,
4-8 cm an. v 6=12 cm Wwup., CHU3Y KO BPEMEHU LIBETEHUA FOJble, CBEPXY YacTo
NMOKPbITbI MO ¥KUIKAaM KOPOTKMMM NPUMKATbIMM BOJIOCKAMM, BAMKE K Kpato /IncTa
OTAEe/ibHble BO/IOCKU BCTPEYALOTCA U MEXKAY XUAKaMU; yepewKkn 5-12 cm an.,
CBepXy KenobuyaTble, B CPeAHEN YacTh rosble UAN NOYTU Foable, B OCTa/lbHOM
OnyLWweéHHble. LIBEeTKM Ha NOHMKAOWMX LLBETOHOXKax, 1—-2 cm AA.; OKoAouBeT-
HUK ONMBKOBO—OYpbINA, 10NACTU €ro TpeyrosbHo—ANUEBUAHbIE, 7-9 MM A/. U
4—6 MM LIMP., HA KOHLAX C JIAHUETOBMAHBLIMM, 3arHYTbIMU BHYTPb 3a0CTPEHUA-
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Puc. 10. Asarum intermedium. PacTeHus c uBeTKamu (a), LBETOK B paspese (6) u nnog, (B)
(MBaHoOBa, 1936; MlapuH, ArababsaH, 1951).

MW; OTPOCTKM ThIYMHOK LINAOBUAHbIE; 3aBA3b HUMKHASA, e BEPXHASA YaCTb KOHU-
YyecKasi; KOJIOHKa CTONOMKa WeCcTUrpaHHasa, CBepxy paclimMpeHa B LLECTUNYYEBOM
OMWCK, HA KOTOPOM HaxoauTcA BOpcUMHYaToe pblable (pucyHok 10). CemeHa Tpe-
YyronbHO—ANLEBUAHbIE, C/IETKa CNAOCHYTbIE, 3—3.5 MM AJ/1. M OKO/I0 2 MM LIMp.,
KENTOBATO—OYpble, MENKOMOPLLMHUCTbIE, C LUMPOKOM U rnybokon 6oposakoii.
LiBeTET B mae.

BcTpeuaeTca go BepxHero ropHoro nosca B siecax, NpemmyLLecTBeHHO byKo-
BbIX, U B TEHUCTbIX KyCTapHMKax. MNponspactaet B Poccun Ha Tepputopumn Kas-
Ka3CKoro rocyaapcTeeHHoro 6uocdepHoro 3anoseaHmKa 1 B Mpysum (Mpoccrenm,
1945). SHAEMUYHbIN KaBKa3CKUI BUA.

Xumunueckuin coctaB. CofepKnT B KOPHAX KamdapoobpasHoe BeLLecTBo —
a3apoH.

MonesHble cBoWcTBa. MpUMeEHANCA paHblle B MeAULMHE U BeTepeHapuw,
Kak pBOTHOE U cnabutenbHOE, a TaKXe NPOTUB YECOTKM U INLLAEB Y Solagaen
(Mpoccreinm, 1945). Aposut. KopHeBMLa ynoTpebnstoTca B KayecTBe neKap-
CTBEHHOrO CpeacTBa.

Popn ARISTOLOCHIA L. — KUPKA3OH

TpaBbl C NPAMOCTOSUMMM UM BbIOWMMUCA CTEDNSIMU, peXKe NnaHbl. Jlnu-
CTbAl 0YepesHble, MHOTOYMCIAEHHbIE, C CepAaLEeBUAHbIM OCHOBAHUEM, LLE/IbHO-
KpaliHue, yepelukoBbie. OKONOLUBETHUK HEMPaBU/IbHbIN, 3UTOMOPPHbIN, ona-
AaloWwmin, TpybouKa ero npmM OCHOBAHUM BOKPYr TMHOCTEMMA B34yTas. 3aBA3b



26 O.B. HakoHe4Has, 10.H. Mypaenes, B.[1. byneakos, O.I. KopeHs, E.B. CyHOykosa

HUKHAA, 6—, pexke 4—5—THE3aHan. TblYMHOK 6, PacnoioKeHbIX BOKPYT CTONBMKOB
M CpacTaloLmMxca BMECTe C NoC/eAHNUMM B KONOHKY — rMHOCTEMMI. Kopobouka
packpbliBaeTca 6 NPoAoAbHbIMK TpewmnHamn. CeMeHa NAOCKUE, TPEXTPAHHbIE, C
OKpYrbiMK pEBpamu.

B poge HacuutbiBaeTcAa okono 400 BMAOB NMaH (LepeBAHUCTbIX U Tpa-
BAHMCTbIX) M MHOTO/IETHUX TPaB, PACMPOCTPAHEHHbIX B TPOMUYECKOM, cybTpo-
NMUYecKol U ymepeHHoOM 30Hax 3emHoro wapa (Gonzdlez, Stevenson, 2002). B
Poccum B eCTeCTBEHHbIX YC/IOBMAX MPOMU3PACTatoT 5 BMA0B, U3 KOTOPbIX 2 BUAA
(Aristolochia manshuriensis n A. contorta) BcTpe4yatoTca Ha tore MNpUMopCcKoro
Kpas. [leTanbHble ON1caHua 3TMX BUA0B NPUBELEHO B COOTBETCTBYHOLLEN rNaBe.

Aristolochia bottae Jaub. et Spach.
1842-43, 1Il. Pl. Orient. i. 173. 1. 98. -
A. paecilantha Boiss. 1853, Diagn. Pl.
Orient. ser 1, 12: 104.— K. boTTa.

MHoronetHee pacteHune, 30-50 cm
Bbic. CTebnn npaAmble, BETBUCTbIE,
WwepoxoBaTble. JIMCTbA cepaLesua-
HO—TpPeyro/ibHble, LEepPOXoBaTble, Ha
yepewkax, 5-20 mm an. LUpetkn 3-5
CM 4., CHapyXu bonee uam meHee
ONyLWEéHHble, 3enéHble, OTrn6G Tém-
HO—MYPMNYpPOBbIMA, OCTPbINA, C YLIKaMW,
2.5-3.5 cm gn. (pucyHok 11).

Bupg, BCTpeyaeTca Ha CyxXmx CKAOHaX.

B Poccum npounspacTaeT Ha Teppu-
Topumn KaBKa3CKOro rocysapcTBeHHO-
. ro 6uocdepHoro 3anosegHuKa. 3a eé
Puc. 11. Aristolochia bottae. TeHepaTuBHbIM npesenamm KUMPKa3OH BCTPeyvaeTcs

nober ¢ aMcTbaMM 1 LBeTKoM ([pocc- g ApmeHnun, AsepbaiigskaHe, UpaHe
reiim, 1945). (MBaHoBa, 1936; lpoccreim, 1945;
AxyHposB, 1952).

[lekopaTMBHOE pacTeHme,

Aristolochia steupii Woronow [1930, B 'poccreiim, ®n. KaBkasa, 2: 37, descr.
ross.], 1933, Tp. botaH. nu—ta AH CCCP, cep. 1, 1: 214. — K. lLTeiHa.

MHOTrONETHUK C MPOCTbIMK, C/IETKA U3BUAUCTbIMU cTebnamu 10-25 cm Bbic.
NncTba anueBmnaHO—OKpyMble, Tynble. LiBeTok Ao 1-2 cm an. OTrmb npogonro-
BaTO—CEPALEBUAHbIN C TYNbIMU YLIKAMU, 3€/1€HOBAaTO—KOPUYHEBDIN; OTBEPCTUE
OTrnba OKPYXKEHO LUMPOKUM XKENTbIM KOJIbLEBbIM MATHOM, C YepHO-puoneTo-
BbIM OKaliMieHMeM (pUCyHOK 12).
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Puc. 12. Aristolochia steupii. PacTeHue c LBeTKa-
Mu (a), nnog (6), rmHoctemunia (B) u LBETOK

B paspese (r) (MBaHoBa, 1936).

B Poccum npouspactaetr Ha
Tepputopun KaBKasckoro rocy-
AapcTBeHHoro buochepHoro 3a-
nosegHuka, B KpacHogapckom
Kpae. 3a npegenamn Poccum — B
Abxasuu (fpoccrerim, 1945).

AlpoBuToe pacTteHue.

Aristolochia  clematitis L.
1753, Sp. Pl.: 962. — K. nomoHoO-
COBUAHbIN. B Tpy3um ero Hasbl-
BaloT TeTpu—paka (Konakosckuii,
1980). B aHM0A3bIYHbIX CTpaHax
Nosly4Mn HasBaHWE eBPOMeNCcKo-
ro 3MeuMHOro KopHsi u birthwort
(aHrNniCcKUIA nepeBog, NaTUHCKO-
ro poAoBOro Ha3BaHMA — CNocob-
cTBYlOWMI  pogdam). [Mo—pyccku
9TO pacTeHMe Ha3blBaeTCs KOKOp-
HUKOM MK dunmiiHmkom. B Hoso-
XOMepCcKoM paioHe BopoHerKcKom
06/1acT OHO W3BECTHO B Hapoae
M3—3a ero 0cobblX PaHO3aXKMBAAO-
LLMX CBOWCTB, KaK paHHUK (ApeHc,
1949).

MHoronetHee pacTteHue C Ko-
POTKMM MON3YYMM KOPHEBULLEM.
Ctebnun 30-50 (90) cm BbiC. /ln-
CTbA YepeLlKoBble, OKpYr/1o—AM-

LueBMaHble, ¢ rybokocepaueBUAHbIM OCHOBaHMEM, O06bIYHO Tynble. LiBeTKu
pPacnono)eHbl Ny4Ykamum B nasyxax Amcrbes, 18-25 mm gn., oo 2—8 mm wmp.,
Ha UBETOHOXKax 0KoJsio 10 mm as1. OKONOLBETHUK Y3KOTPYOUaTbIN, KeNTbli, C
HeBOMbLLIMM 3aMKHYTbIM OTFMOOM, OTKpbIBatOWMMCA BOKOBOM LWenbto. LiBeTéT
B Mae, NN0A0HOCUT B ceHTADpe. Bce pacTeHne obiagaeT HEMPUATHBIM 3aMaxom

(NapwH, ArababsH, 1951) (pucyHKK 5 1 13).

MpounspacTaeT No 3a/IMBHbLIM Jiecam, KyCTapHUKAM M aiyram, Mo 06pbIBUCTbIM
6eperam peK U MopsA, B OBparax, MHOr4a Kak CMHAaHTPOMHOE B ropoAax M cagax.

Bupa BCTpeyaeTcs B EBponeickoit yactm Poccuum OT 3anagHbix rpaHuy, 4o
Ypanbckux rop. 3a npeaenamu Poccun — B 3anagHon EBpone, Ha KaBKkase (Asep-
6anaxaH, Mpysma) (MBaHoBa, 1936; Mpoccreim, 1945; AxyHaos, 1952).
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Xumunyeckuit coctaB. Hap-
3emHana 4acTb. CeckButep-
neHoumabl: apuctonoH, N—-B-D-
TNOKO3MA, apucToNakTama.
Crepouabl: B—cutoctepuH. B-D-
rnoKkosng, P—-cutoctepuHa. An-
Ka/sionabl: MarHopaopuH, Kopu-
Ty6epuH. ®eHonkapboHoBbIE
KWUCNOTbl W WX MPOWU3BOAHbIE:
depynosas, 4—KymapoBas, MeTu-
NoBbit 3pup 4—KymapoBOM KuC-
notbl (PacTutenbHble pecypebl ...,
1996). B ero coctaBe: O—MWHEH,
KaauHeH, BopHeon, a-TepnuHe-
0N, NMHHANUNMPOMNNOHAT, KOpPUY-
HbIl CNUPT, METU/IHOHUKETOH.
Ctebnun. YrneBoabl U POACTBEH-
Hble CcOoeAVHEHWA: MNUHUT. Jln-
CTbA. ANKanonabl: apUCTONOXUH.
MHoroaaepHblie apomaTuyeckme
coefMNHeHuA: apucTonoxnesas
kucnota 0.021 — 1%. PeHonkap-
60HOBbIE KMCNOTbl U UX NPOU3BO-
AHble: N—KymapoBad, KodenHas,
depynosas (B ruaponmsare). dna-
Puc. 13. Aristolochia clematitis. LiseTok B paspe- BOHOWAbL: TANKOSUA - KBEPLETW-

3e (a), rMHocTemuii (6) n pacTeHue c LBeT- Ha, kBepuetuH (B ruaposmsare).

Kamu (8) (JlapuH, ArababsaH, 1951). UseTkun. ®PnasoHOMAbI: [IMKO-
31A KBepLueTnHa 1 Asa ¢1aBoHON-

rnmko3maa. CemeHa. Ankanounabl: apuUCcToNoxmH. MHoroaaepHble apomaTuye-
CKMe coeiHeHWA: apucTonoxmnesas Kucnota | —0.42% (PactutenbHble pecypchbl
..., 1984). KopHesuuwa. IdnpHoe macno 0.4%. Crepounbl: CUTOCTEPUH. An-
Kaaouabl: MarHOGAOPUH, aPUCTONIOXMH. MHOorosaepHble apoMaTUyecKkume coea.:
apuctonoxmuesaa kucnota |, 0.59-0.92%, apuctonoxmesaa kucnota ll, 11l n llla,
OBEe KMCNoTbl (61M3KMe K apuUCToNoxXmneBbiM Kucnotam | 1 ll) n gsa Mx MeTUNOBbIX
adupa.

MonesHble cBoWcTBa. KMPKA3oH NOMOHOCOBUAHbIN — pacTeHune, obnagato-
lee crneunmdrUyecKMMMN CBOMCTBAMM, YCKOPAIOLWMMWN 3aXKUBMEHNE HEKOTOPbIX
BMA0B NOpPaHEHWI. PacTeHne NCNONb3YIOT Kak MOYeroHHoe cpeacTBo. Ha KaBka-
3e — /1A IeYEHUA POXKK, Npu 3abosieBaHMAX CyCTaBOB, BPOHXMTE, KaK NPOTUBO-
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cyaopoxkHoe. O61aaeT rMNOTEH3MBHLIM AENCTBUEM, CTUMYIMPYET AbIXaHWe U
cepaevHyto geatenbHocTb. KopHesuwa. Mpu Tybepkynese 1 UMHre, Npu aTo-
HUWN KMLLUEYHMKA, Manspum, Kak MOTOrOHHOE 1 boneyTonstolee; B BUAe 0TBapa
npv nogarpe. CnabutenbHoOe U NPOTUBOALME NPU YKyCax AJ0BUTbIX 3Mel. B Ha-
poaHOM meauunHe cTpaH EBponbl BbITAXKKA B BUAE Ma3enl M NiacTbipen — npu
JIe4eHUM pas3INYHbIX, B TOM YMC/E 3/10Ka4YeCTBEHHbIX, ONyxonen. B BeTepnHapum
— npu 6ecnaoanmn KpynHOro poraToro CKoTa, A/1A YCUAEHMUA MAaTOYHbIX COKpalLe-
HUI npu poaax (AxyHgoBs, 1952). KopHeBuua, NnUcTbs. BogHble HacTou, oT-
Bapbl M HACTOWMKM MPU BOAAHKE, Kallsie, OAbllKe; ANA eYeHUA A3B, PaH, KOXKHbIX
cbinen. BoaHble, cnvpToBble M 3dUpPHbIE U3BAEYEHUA 0bNafatoT NPOTUCTOLMA-
HbIM M aHTMBaKTepuanbHbIM AeicTuem. JInctbs. Ha KaBkase B cBexxem Buge
— paHo3aXxuBAAOLWee; 0TBap A4 BaHH Npu 30/10Tyxe. *Kutenm Hosoxonepckoro
paitoHa BopoHeKcKoM 061acTM NPUKNAAbIBAAM K PaHKAM Ha CBOEM Te/le CBEXME
JIUCTbA KMPKA30HA, YTO NPUBOAMUAO K UX BbicTpomy 3axkmeneHuto. CemeHa. B
MoBONKbE KAK C1abUTeNbHOE U NPOTUBOMANAPUAHOE; HACTOM — KAapAMOTOHMYe-
cKoe (PactutenbHble pecypcsi ..., 1984). MHoraa S84, apuCTONIOXMH MCMONb3YeTCs
KaK OTpaBAastoLee CpeacTBo npu nosne pblb (SlapuH, ArababsH, 1951).

B npakTuyeckon meamumHe rasieHoBble npenapaTtbl UCNOAb3YHT Kak NpoTu-
BOBOCMa/IMTENIbHOE, BAXYLLEE, COCyAopaclumpAloLlLee, NP aHEMUW, aHaUUA-
HOM racTpuTe, NOYeYHbIX KOMIMKax, AMCMeHOpee, peBMaTM3Me, OCTEOMUENNTE,
ronoBHoM 6onu, anaTtese, afanToreHHoe.

Cnepyet OTMETUTb, YTO BCE YacTU KMPKA3OHa IOMOHOCOBMAHOrO obnagatot
HEenpuATHbIM 3aNaxoM, BCIeACTBUE YEro CKOT 0ObIYHO He TPOraeT pacTeHue, U
Cny4yam oTpasneHuns um peakun (Aperc, 1949). Mpu oTpaBieHUN Y KOPOB YMEHb-
LLIAKOTCA HAZOM, MONOKO CTaHOBUTCA BOAAHUCTbIM C HEMPUATHBIM NMPUBKYCOM U
OKpallmBaeTca B KpacHoBaTbi ugeT (Mautoukmii, 1987). CbeaeHHbI B O4EHb
MasiblX KOIMYECTBAX BpPeaa He NPUYMHAET, CbeeHHbIN e B 6oNbLIMX Konye-
CTBax Ae/laeT MOJIOKO AA0BUTbIM, @ }KMBOTHOE OTPaBaAeT. 3acopeHne Kopma 40
4% MOXeT 6bITb OMACHbIM AN1A }KMBOTHOTO.

AnosuToe Havano, ankanoua apuctonoxunH (C H, O N.) cogeputcs rnas-
HbIM 06Pa3oM B CEMEHax U IMCTbAX. APUCTONOXUH MOHUXKAET KPOBAHOE AaB/e-
HWe, HapyLas 3TUM NpaBUbHY paboTy cepaua (ApeHc, 1949). CUMNTOMbI OTPaB-
JIEHMA KMBOTHbIX: MOTEPA anneTunTa, 06Lan HeENOABUKHOCTb, 6ecHyBCTBEHHOCTD,
HeTBepAas LUATKanA MOXOAKA, cNaboCTb 3aAHUX HOT, CNasmbl U JIETKWE CyL0opPOru
B Pa3/IMYHbIX YacTAX Tena. HacTynneHne cnayvkum, 3atem, CNycTa HEKOTOpPOe Bpe-
M3A, 3arnop, 4acToe BblAe/leHne MOYM U CyAopOrv B MOMOBbIX OopraHax. Jlowaau
NnonpasnATCA o4eHb MeaneHHo. OnucaH cnydain, korga Ha CeBepHom KaBKase,
B cTaHuue MharmHckon, B 1925 r. u3 10 nowagert nano 8. Mpu BCKPbITUM TPYNOB
NaBLUMX NoWaael 66110 0BOHAPYKEHO reMopparnyeckoe BOCNaneHne KeayaKka u
KMLIOK. B KOpM 3TMm nowagam nonana npMmecb CEMAH M IMCTbEB KMPKA30Ha.
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Hanbosnbluein TOKCMYHOCTbIO o6nap,ar0T JNINCTbA,, MEHbLUEN CeMeHa U Hawu-
MeHbluel ctebnn. Hanbonee AO0OBUTbI pacTeHunA 40 ¢a3b| LUBETEHNA, MEHEE — B
¢a3e NMOJZIHOIo Co3peBaHUA.

Aristolochia durior Hill, 1772, Veg. Syst. 21: 57. — Aristolochia macrophylla
Lam. 1783, Encyl. 1, 1: 252. — K. TBepA0BaTbIi, K. KPYMHOAUCTHbIN UK cndo.

Bolowasca gpesoBuaHas ivaHa 4—10 m 1. ¢ MOPLMHUCTOMN CEPO KOPOI, MO-
nogble BETBU 3eNEHble, INCTbA AJIMHHOYEPELLKOBbIE, AMLEBUAHbIE C CEPALEBUA-
HbIM OCHOBaHWem, 10—23 cm gA. ¢ paccesaHHbIMM BONOCKaMu. LIBETKM OgMHOYHbIE
WAW MapHble, NasylwHble HA AJMHHbIX LBETOHOHOXKAx. B Poccumn BcTpevaetca
TO/IbKO B Ky/IbTYype, BbIHOCUT 31Mbl B MockBe u CaHKkT-TeTepbypre. C KoHua XIX B.
KynbTnBmMpyetca nog CaHkT—TeTepbyprom B BepxHem napke r. JJomoHocoB. [eKo-
paTMBHOE pacTeHue pogom u3 CeBepHont Amepukm (MBaHoBa, 1936).



2. KWPKA3OH MAHBYXXYPCKUW N K. CKPYYEHHbIV

2.1. CUCTEMATUYECKOE MONOXEHUE

CucTemaTuyecKkoe MoJIoKeHMe NpuBeAEeHO CornacHo o63opHol paboTe
®. loH3anesa u [l. CtuseHcoHa (Gonzélez, Stevenson, 2002).

Otaen Magnoliophyta - MarHonnoo6pasHsbie

Knacc Magnoliopsida — MarHonveBuaHble

Moaknacc — Magnoliidae — MarHonnuabl

Mopsaok Aristolochiales — KnpkasoHougeTHble

Cem. Aristolochiaceae — KupkasoHosble

Pop Aristolochia

Moapoga — Siphisia O.C. Schmidt

Cekuun — Siphisia (Raf.) Duch. (Gonzalez, Stevenson, 2002).

Aristolochia manshuriensis Kom. 1904, Tp. MeTep6. 60TaH. caga, 22, 2
(dn. Manbuk.): 112. — Hocquartia manshuriensis (Kom.) Nakai, 1936, Fl. Sylv.
Kor. 21: 27. — KMpKa3oH MaHbY}KYPCKUI; ANOHCKOEe Ha3zBaHMe mansyl—umano—
suzukusa, Kidati—-umano—suzukusa (Kitagawa, 1979).

Moapog, — Orthoaristolochia O.C. Schmidt

Cekuma — Diplobus Duch.

Aristolochia contorta Bunge, 1833, Enum. Pl. Chin. Bor.: 58; Komapos, 1904,
Tp. NeTtepb. 60TaH. cana, 22, 2 (dn. ManbuxK.): 111. — A. nipponica Makino, 1910,
Bot. Mag. (Tokyo) 24: 124. — KMpKa30oH CKPYUYEHHbIA AN K. NPUPEUYHbIN; ANOH-

CKoe HasBaHuMe — maruba—umano—suzukusa, Ko—umano—suzukusa (Kitagawa,
1979), Kutanckoe Ha3BaHue — madouling unu Zuccarini (Li et al., 2010).

2.2. MoPooOnorma, XM3HEHHAA ®OPMA

Mopdodonoruyeckoe onncaHne A. manshuriensis npuseaeHo no pabotam
A.T. Tonosau (1963, 1973). /lnaHa gocturaeT (Npu HaaMuum onop) 6onee 15 m
B ONVHY. OnameTp nobera y NOBEpPXHOCTU NOYBbI (y KOPHEBOM WeWKN) — Ao
7.5 cm. Ctebenb BbloLWMICA; nober cBoen camolt BEPXHEN YacTblo SHEPrnyHO
pacTéTt BOKPYr onopbl B BUAE CAMPAAX, B HAaNpPaBJAeHUM NPOTUB YacOBOW CTpes-
K1. Monogble noberu cBeTN0—3eMEHble UM CNETKa KeNToBaTO—3e/1EHble, bonee
WAN MEeHee rycTo NoKpbITble 6es10BaTbiIMM BOIOCKaMU. K KOHLY BereTaumoHHo-
ro nep1oAa, a Yalle Ha BTOpOI rog, nobern CTaHOBATCA O/IMBKOBO—3€/1EHbIMU
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M OT OCHOBaHWMA MOKPbIBAIOTCA
npobkoBol TKaHbto. CTapble no-
6erv NOKPbITbl XOPOLLO Pa3BUTOM
NpobKoBOM TKaHbto, TEMHO—Ce-
pble C NPOAO/bHBLIMU U KOCbIMMU
6onee CBET/IbIMW TPELLMHAMMU.
[JeTtanbHoe aHaToMMyeckoe
CTPOEHWE [peBecUHbl npuBe-
aeHo B pabote C.A. CHexKKoBOM
(1986). Ob6blUHO pacTeHne pas-
BETBAAETCA Yy CaMOW MOBEpPXHO-
CTV noysbl Ha 3—4 nobera. PacTér
04YeHb bbicTpo.

Mo4ykn menkue, rycto ony-
WEHHble  cepebpucto—Henbimm
BOJIOCKaMM, cepuanbHble, 0bbly-
HO Mo Tpu B nasyxe nucra. Cna-
wme noyku y A. manshuriensis
pacnonoeHbl B 06/1acT1 KOpHe-
_ / <| BOM LIENKKN, OHW UMEOTCA Y CTa-
Puc. 14. BHewHwii Bug Aristolochia manshuriensis pbix U KpynHbIX 3K3emnaapos (fo-

(doTo HO.H. ypasnesa). nosau, 1963).

JNuctosble NAIACTUHKM
oKpyrno—sanuesngHble, 10-30 cm gn. n 10-28 cm wup., 3a0CTPEHHbIE, C MOY-
KOBMAHbIM UAW BblPe3HbIM OCHOBAHWEM, CBEPXY CBET/10—3eNéHble, cnabo bre-
CTAWME, MOPLLMHUCTbIE BCNEACTBME BAABJEHHOM XWJKWU, CNerka LepliaBble
OT PeaKnX KOPOTKMUX BOJIOCKOB, CHU3Y — CM30BATO—3€e/1EHbIE, NYCTO ONYyLWEHHbIEe
KOPOTKMMW HenoBaTbiM1 BONOCKAMM, C BbIAAIOLLMMUCA XKUAKAMK, MOKPbITbIMU
6onee ANMHHbIMKM BOMIOCKaMMU; KUJIKOBaHWE AnaHEeBUAHO—KpaebexkHoe; Kpai
JIUCTa CNerka HePOBHbIN U BOMHUCTbIN. JTUCTbsA 06bIYMHO NOBUC/bIE, PACMONOMKE-
Hbl MO3aU4HO 1 Bosee UK MeHee YepenuTyaTo, TaK YTO UX NAACTUHKM 3aKpbl-
BalOT MPOCTPAHCTBO NoYTK 6e3 NpocBeToB (PUCYHOK 14).

i S

Monogble NUCTbA MNOTHO C/IOXKEHbI BAOMb CpeaHen XUNKU. MAacTUHKK
JINCTbEB NMOJIHOCTBIO PA3BOPAUMBAIOTCA U MPUOBPETAIOT CBOMCTBEHHYIO MM op-
My 06bIYHO B KOHL,E Man — Hayase utoHA. OceHHee N3MeHeHMe OKPACKM IMCTbEB
HacCTynaeT B KOHLe aBrycTa — Hayane CeHTAbpPs, MOYTH B 3TO }Ke BPEMSA UK Cry-
cTa 10—15 gHel HauMHalOT onaaaTh OTAe/IbHbIe MNCTbA. J/IncTona Npoao/KaeT-
€A NOYTU A0 HOABPA.

YepelwoK B MOnepeyHoM Ce4yeHUM OKpYyrblii. Ero AnnHa BapbupyeT M
onpegaensetca HeobXoAMMOCTbIO BbIHOCA JIMCTOBOM MNAACTUHKM Ha CBET Ha TO UAU
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MHOE paccToaHue, B TOM UAN MHOM HanpasaeHun. OBbIYHO, Yem rybiKe B TEHM
dbopmmpyeTca 1 pacTéT INCT, TEM A/IMHHEE YEPELLOK, BbIHOCALLMI €ro K CBETY.

LiBeTKM No ogHOMY, peAKo Mo ABa HA OYeHb YKOPOUYEHHbIX Na3yLWHbIX Be-
TOYKaX, PacrnosioXKeHbl y OCHOBAHWSA M HUMKE POCTOBbIX NOOEroB TEKyLEero roga.
LiBeToHOKa 1.5—-3 (4.5) cm 1. M OKONO 2 MM TO/LL,., HEPAaBHOMEPHO OnyLUeHa
BOOCKaMM Pa3/IMYHON OIUHbI.

Mpn OCHOBAHMM LBETOHOXEK HaxoaATcAa 1-2 yelwyu, oHW 3eNéHOBaATO—Ce-
pble, bypoBaTble nepenoHYaTble, rycTo OnyLWEHHble (0COBEHHO Ha BepxyLlKe)
cepebpucTbiMM BOIOCKaMMK. Bbille 3TUX Yellyih pacrnosioXKeHbl Mo O4HOMY, pes-
KO MO ABa, NPULBETHMNKA, MHOTAA NOCeAHME BOBCE OTCYTCTBYIOT. [PULLBETHUKM
NpPoA0/AIrOBaTO—3/I/IMNTUYECKME UM ANLEBUAHbIE, C OTTAHYTbIM, NOyob6bemto-
MM LBETOHOXKY OCHOBaHMEM, OHM A0 1.5 cm annHbl u 1 cm wup., cBeTio—3e-
NéHble rycTo ONywWEHHbIe NO KPaAM U CHU3Y.

TpybKa okonoLBeTHUKA NoAKOBOObpasHasa nan «U»—obpasHo n3orHyTas,
00 9 cm An., BOKpYr ruHocTtemus B3ayTas (4o 15 mm B AMaMm.), Aaniee Cy»KeH-
HanA, HO Ha M3rMbe BHOBb pacluMpeHHas (4o 16—18 mm B AMam.), 3aTeM CUJIbHO
Cy)KeHHasa (4o 8 Mm B AMaMm.) U, HaKOHeL, K 3eBy BHOBb pacluMpeHHas (pucy-
HOK 15); cHapyxu bneaHo—3enéHas, KentoBaTo— UAM ¢ronetToBo—3enéHas,
cnerka bnectawasn, TynopebpucTtan, NoYTU roNan; BHYTPU BOKPYr TMHOCTEMMSA C
TEMHO—NYPNYPOBbIM KOJIbLLOM, BbILLE MO ¥WUAKAM B KPanunHKax TAaKOro e LBeTa,
3aTeM B CAMOM Yy3KOM MecTe onATb C 60pA0BbIM KOMbLLOM W Bbile A0 3eBa B
ryCTbIX MypPrnypoOBbIX KPanuHax; B BEPXHEN TPeTM HUMKHEro KoabLa ¢ Byropyatoit
NOBEPXHOCTbIO, MOKPbLITON BETBUCTbIMWU BOJIOCKAMM.

OTrn6 OKoNOUBETHMKA KOPUYHEBO—TEMHO—MYPNYPHbIA WUAM 3eNEHOBa-
TO—KENTbIN, 22-24 (28) Mm B Anam., HeryboKo TPEXoNacTHbIA, NoYTK npa-
BWJIbHbIA MPX NOJHOM PACMyCKaHWW LLBETKOB, MOYTM MJOCKMIA C OTOTHYTbIMM
Ha3ag, Kpasmu; IONACTM LWMPOKO TPEYFrONbHbIE C OTTAHYTbIMM TYNOBaATbIMU UK
OCTPbIMW BEPXYLLIKAMM, NO KPAD HEPABHOMEPHO KOPOTKO BOIOCUCTbIE, HUMKHAA
nonactb 6os1ee BbITAHYTA, OHA HECKO/IbKO 60/bLUe BEPXHUX; 3€B OKPYKEH TEM-
HbIM, 10 YepHO—OYypOro uBeTa, 6/1ecTaWMmM Ba/IMKOM, HENPaBU/IbHO 3yb4yaTbiM
WK yCaXKEHHbIM PEAKO U HEMPABUJIbHO PACMONOKEHHBIMW COCOYKaMU. LiBeTKM
co cnabbim, MasIONPUATHBIM 3aMNaAXOM.

Mnoa — Kopobouka. CemeHa cepaLeBUAHO-TPeYroabHble. [eTanbHoe onu-
CaHue NJoA0B M CeEMAH MpUBeAEHO B noapasgene «2.6. buonorua ugeteHus,
onblaeHne, N104006pa30BaHNE N PACMPOCTPAHEHME CEMAHY.

2n = 28 (CokonoBcKan v ap., 1989).

Mopdodonormuyeckoe onucanue Aristolochia contorta npusegeHo no pabo-
Tam HakoHeuHoW O.B. c coaBTopamu (Heuaes, HakoHeuHas, 2009; HakoHeuHas
n gp., 2012a). MHoroneTHsA TpaBAHMUCTasA IMaHa C Pe3KMMm 3anaxom. Bcé pac-
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Puc. 15. UiseTku Aristolochia manshuriensis (poto O.B. HakoHeuHo).

TeHWe 40 5 M BbIC., NPU HAaNNYUKM ONOPbI MOXKET AocTmratb 10 m (pucyHok 16).
KopHeBule ropusoHTanbHoe. Mobern TEMHO—KENTbIE, raakue. JINCTba TEM-
HO-3eN1€Hble, MN/I0THbIE, KPYMHble, TPEYrosbHO-CepALEeBMAHbIE, TNCTOBAA MNaa-
CTMHKa — 9.2940.30 cm an., 10.33+£0.26 cm Wwmnp., MybUHA BbIEMKU NAACTUHKK
— 2.731£0.12 cm, YyepewoK 6.26+0.28 cm An.; YETKO BblpaKeHa rMaBHaA KWUKa
M nBe GOKOBbIE, }KUIKOBaHME NepucToceTyaToe. B nasyxe nncra passuBaloTca
4—12 uBeTKOB 1 1—-2 YKOPOUYEHHbIX reHepaTUBHbIX Nobera, HecyLMX No ABa-Tpu
uBeTKa.

LIBETKM CBETNO—KENTbIE UAN KENTO—3ENEHbIE, HA LUBETOHOXKaX. LiBeTo-
HoXKa 1.77+0.05 cm an. OKONOUBETHUK HEMPABU/IbHbIN (PUCYHOK 16): B OCHO-
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BaHWM HaxoauTca B3ayTne — mewodek 0.52+0.01 cm an. n 0.5620.01 cm wwup.,
hanee cnerka corHytas Tpybka 0.96+0.02 cm an. v okoso 0.01 cm wup. TpybKa
C KocbiMm oTrbom 1.78+0.03 cm gn. 1 0.77+0.02 cm WKP. U CUNBbHO BbITSHYTOM
BEPXYLUKOW (PUCYHOK 16).

Mnog — kopobouka. CemeHa 5-6 Mm B Anam., No cepemHe TEMHO—KalLLTa-
HOBble, MO Kpasam cBeT/ble. JeTanbHoe onvcaHWe NJOLOB U CeMAH MpUBeAEeHO
B nogpaszaene «2.6. bronorua ueTeHus, onblieHne, N10A006pa3oBaHNe U pac-
NPOCTPaHEHME CEMAHY.

2n = 14 (Probatova et al., 2008).

ok
!

1.78 £ 0,03

0.52 £0.01

Puc. 16. BHewHuit BuA, Aristolochia contorta: (a) — nnana, (6) — auct, (8) u (r) — useTok
(¢doTo O.B. HakoHeYHO): I'c — TMHOCTEMMIA, 3 — 3aBA3b, MO — MELLIOYEK OKOJIOL-
BETHMKA, 00 — OTTN6 OKONOLBETHMKA, N — MNblJIbHUKK, TO — TPyOKa OKO/I0LBET-
HUKa.
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2.3. [EOrPA®UNYECKOE PACMPOCTPAHEHUE

OcHoBHas 4YacTb apeana Aristolochia manshuriensis Haxogutca B Kutae,
B NPOBMHUMAX — MaHCy, XaayHU3saH, Xy63i, MpuH, 1aoHuH, LLaHbeK, ColvyaHsb.
TakKe Bug, npomnspactaet Ha Kopenckom noayocTpoBe, rae OH COXPaHWUICA B ro-
PUCTO MECTHOCTMU B LIEHTPa/IbHOM YacTu cTpaHbl (AyH6el my6aHb Ykuny, 1955;
Bopobbes, 1968; Chou et al., 1986; Lee, 1988; Oh, Pak, 2001; Hwang et al., 2003)
(pucyHok 17).

110° 125° x M3BecTHble MECTOHAXOMAeHUA B
A npeaenax MpMmopcKoro Kpas: bacceiHbl
pek bopucoskKa (LLydaH), HerknHKa (CaH-
ayra) u AHaHbeBKa (dnbayra), OKpecTHo-
CTU C. 3aHa4BOPOBKA XaCaHCKOro paiioHa
(Bopobbes, 1968). A.M. Bopobbes (1968)
OTMeyas NPUCYTCTBUE JIaHbl Ha NPaBOM
bepery p. PasponbHasa (CyindyH) B61M3M
OneHecoBx03a, B XaCaHCKOM paioHe Ha
Bogopasaene pek Amba u bapabalueska
(Mowryrait). 1.H. Cnusuk (1978a) otme-
TUNa Haubonee KpyrnHble 3apocau Kup-
Ka30Ha MaHbY»KYPCKOrO B OKPECTHOCTAX
c. fopHoe (HapexauHckuin paiioH). Mo-
NyAALUMN KMPKA30HA MaHbYXKYPCKOTO Ha
Tepputopun Poccum /1.H. Chnsumk (19786)
Ha3blBaeT CeBEPO—BOCTOYHbIMUK opmno-
CTaMu BMAA.

Puc. 17. Apean Aristolochia manshuriensis

(no: Artyukova et al., 2012). . .
Apean Aristolochia contorta — Ku-

Tan (npoBuHLMIA DyasaHb, MaHcy, Xa63i, XannyHu3aH, XaHaHb, TMPUH, JIAOHUH,
WaHbewn, WaHbayH, WaHbeK), Kopeickuii nonyoctpos n AnoHusa (Ohwi, 1965;
Xapkesuu, Kauypa, 1981; Xapkesuu, 1987; Oh, Pak, 2001; Hwang et al., 2003)
(pucyHok 18). B Poccuun npouspactaeT Ha tore MpumopcKoro Kpasa (Xapkesuy,
1987) 1 B HMKHEM TeuyeHMM p. BepTonpalumxa Ha TeppuTopumn Espeiickoii AO
(PybuoBa, 2006). Mo TeppuTOpPUN POCCHM NPOXOAUT CEBEPO—BOCTOMHAA MPaHULA
pacnpocTpaHeHua Buaa.

2.4. XAPAKTEPUCTUKA MECTOOBUTAHUN.
YNCNEHHOCTb 1 BO3PACTHOW COCTAB NONYNALUUA

KMPKa3oH MaHbUYKypCKUIA BCTpeyaeTca Ha tore MpMMOopCcKoro Kpas B cme-
LWAHHbIX FOPHbIX WWPOKOIUCTBEHHDBIX JIeCaX B HUXKHEN YacTW CKIOHOB U CeNUnTCA
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Puc. 18. Apean Aristolochia contorta, npuBegeHHbIM NO rpaHMLaM NPOBUHUNIK KnTas,
Kopelickoro nonyoctposa v lNpumopckoro Kpasa Poccuu, B KOTOpbIx Bbla 0Tme-
yeH Bug (no: Xapkesuy, 1987; Oh, Pak, 2001; Hwang et al., 2003).

no pacnagkam, py4ybsm, NOAHOMKUSAM CKNOHOB, MPOM3PACTasa OTAE/IbHbIMKN MAT-
HaMM No ONyLKam AN Ha NecHbiX nosaHax (OBcAHHKUKOB, 1931; CTtporuii, 1934;
Pybuos, LWununHckuii, 1951; Bacunbes, KonecHukos, 1963; Cnusuk, 1978a,
19786; PactuTenbHble pecypchbl..., 1984). OH 1M3beraer CKAOHOB C APKUM COJI-
HEYHbIM OCBELLEHWEM M HarpeBaHMeM MoYBbl, MOSTOMY 0ObIYHO OTCYTCTBYET Ha
FOXKHbIX CKJIOHaX, rAe CYLecCTBYIOT pe3Kkue nepenagbl AHEBHbIX U HOYHbIX TEM-
nepatyp (Cnnsuk, 1978a, 19786). Mo mHeHuto J1.H. Cnsuk, nMaHa Hy»KaaeTca B
MUHUMAJIbHOM KosiebaHMM TeMmnepaTypbl, YTO TOBOPUT 06 Y3KOM CMEKTPE IKO/0-
rmyeckux GpakTopos, 61aronpUATHLIX A1° BUAa, OOMTAIOLLErO B SKCTPEMaAsIbHbIX
YCNI0BUAX Ha CEBEPHOM rpaHuLe apeasa. YeTkoe BblaesieHne 13 OKPYrKatoLwmx
PacTUTENIbHbIX FPYNMUPOBOK, MPUYPOUYEHHOCTb K OMPeAe/EHHbIM MUKPOKIU-
MaTMYECKMM YCI0BUSAM, MOHOAOMUHAHTHbIM XapaKTep 3apoc/iel CBOMCTBEHHbI
3ToN nnaHe B MNMpumopKom Kpae (Camnsuk, 1978a). [letanbHoe onucaHue puto-
LeHo3a 6bl10 NpuBeaeHo paHee (KypeHuosa, Banosa, 1969; Cokonos, 1977).

KnpKasoH MaHbY»KYPCKUIA BCTpeYaeTca B BUAE MJIOTHbIX MPynmn, COCTaB-
JIEHHbIX M3 Pa3HOBO3PACTHbIX 3K3emnaspos. KOXKHOMPUMOpPCKME Monyaauumn
BM/a HEMHOTOYMCNEHHbI U OTIMYAIOTCA MEXKAY COBOM MO COCTOAHUIO U YNC/IEH-
Hoctu (Chnsumk, 19786).
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B cBoe Bpems (Cnmsumk, 1978a), B Hanbonee KpynHoi 1 6aarononyyHom
NonynsLMM KNPKa3oHa MaHbYKyPCKoro (OKpecTHOCTHM ¢. fopHoe) npeobnaganu
KPYMHble MAOAOHOCALLME 3K3eMNAsApbl. 34eCb BUA, COXPaHAN onpeaenéHHoe
paBHOBecMe, HO MoABeEPrasnca MNOCTOAHHOMY AENCTBUIO aHTPOMOreHHoro ¢ak-
Topa (cbop nnoaos, cpesaHue noberos, NoXapbl), HapyLwasLero cbanaHcnpo-
BaHHOe cocTosfHMe nonyaauuun. Mo gaHHbIM TOro e aBTopa, B APYrMxX MecTax
npounspactaHMa KMpKasoHa MaHbukypckoro (B 20-30 Km K tory oT c. [opHoe)
umenncb 6onee cnabble, yrHeTeHHbIe PA3HOBO3PACTHbIE FPYNMbl PACTEHUN U
peakuii, ocnabneHHbln nogpoct (Cansuk, 1978a).

Mo gaHHbIM O.B. HakoHeuHo ¢ coaBTopamu (2010), Hanbonee bnaronpum-
ATHbIE YCN0BUA NpomU3pacTaHma ana A. contorta — B ONIMHAX PEK, B YaCTHOCTH,
B pa3perKeHHbIX NOMMEHHbIX YepEMYXO—0/IbXOBO—MBOBbIX Jecax, rpaHuyalLmX
C peakonecbem 13 ayba, KneHa, 6bapxaTa, AceHA, opexa U APYyrux AepeBbes Ha
BbICOKWX Beperosbix Teppacax. KUpKa3oH CKpyYEHHbI MOKHO BCTPETUTb TaKXKe
B 4PEBECHO—KYCTapPHMKOBO—TPaBAHUCTbIX 3apOCAAX Y NOAHOMUIA KPYTbIX, He-
pPefAKO KaMeHUCTbIX CKAOHOB U BBIM3U OTKPbITbIX NPOCTPAHCTB (MOASAH, NYros.,
3anexen, 4opor nT.4.).

MocKonbKky ocobu npouspactatoT B NONyAAUMAX HEpPaBHOMEPHO, «MAT-
Hammn», BblN UCNOb30BAH TEPMMUH «JIOKANbHOCTb» A1 0603HaYeHUs rpynnbl
ocobell KMpKasoHa CKpydeHHOro, o60cob/ieHHbIX paccToAHnem wn/uamn npe-
rpagamu oT Apyrux nvaH A. contorta; K ogHOM NOMNyAALMN MOTYT OTHOCUTbCA
HECKO/IbKO JIoKanbHOoCTel (cybnonynauuii). Ha tore NMpumopcKoro Kpas uccne-
AoBaHbl 15 floKkanbHoOCTElN (MM cybnonynaumini) KupkasoHa. LLecTb n3 HUX npu-
ypoueHbl K bacceliHy p. PasgonbHan (okpecTHocTu cen ®aneeska, Hoso—leop-
rmeBKa, KOHCTaHTUHOBKa, YepHATUHO, BopucoBKa 1 TepexoBKa), Tpu — B A0UHE
p. LLUKoToBKa, ABe — B noime p. MNeTpoBKa, ABe — Ha tore XacaHCKoro p—Ha, ogHa
— B gonmHe p. Cyxonon, ogHa — B AO/IMHE NIeBOro NPUTOKa p. ApTEMOBKA. Ha
OCHOBe COBCTBEHHbIX UCCNEA0BAHMM, @ TAKXKe INTEPATYPHbIX AaHHbIX U repbap-
HbIX maTepuanos (LE, VLA) nokasaHo pacnpocTpaHeHue A. contorta B Mpumop-
CKOM Kpae (pucyHoK 19). [leTanbHoe onucaHMe NONyaaumnii NpMBeaeHo paHee
(HakoHeyHas u ap., 2010).

N3 obcnepgoBaHHbIX nonynsunii Hambonee 6aaronosnyyHas — B AONAMHeE
p. PasgonbHas (c. HoBo—leoprueska, OKTABPbCKUI p—H), rae HalaeHo 6oblie
BCEro MNJIOAOHOCALLMX PacTeHuit A, contorta (okono 300 nnaH, n3 Hux 10% B pe-
NPOAYKTUBHOM COCTOAHMM). Camoli YyrHETEHHOW C HaMMEHbLLIEN YNCAEHHOCTbIO
(30 pacTeHuin) sBnseTca NONyAsaUMSa KUPKa3oHa B JoauHe p. MNeTpoBKa; 34ech
K€ OTMEYEHO U HaMMeHbLUee KOIMYEeCTBO COMyTCTBYOWMX BMAoB (20 BMAOB).
OuyeBMAHO, YTO CTPOrasa NPUypPoOYeHHOCTb A. contorta K onpeaenéHHbIM 3KON0-
TMYECKMM N GUTOLEHOTUHECKMM YCNOBUAM CBUAETENBCTBYET O HEBO3MOMXKHOCTU
ero coxpaHeHus B MNprMmopckom Kpae 6e3 oxpaHbl MECTOOOUTAHWUIA.
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Puc. 19. PacnpoctpaHeHue Aristolochia contorta B MpumopcKkom Kpae.

1 — 06cnenoBaHHble IOKANbHOCTY; 2 — MYHKTbI PErncTpaLMmn BUaa, U3BECTHble
Nno NIMTepaTypHbIM AaHHbIM U repbapHbIM 06pasuam.

2.5. MOP®ONOIM'MYECKOE M AHATOMUYECKOE CTPOEHMUE
PEMPOAOYKTMBHbBIX OPTAHOB

NInTepaTypHble AaHHble O CTPOEHUM PENPOAYKTUBHbIX OPraHoB NpeacTa-
BuTenen cem. Aristolochiaceae HemHoroumcneHHol (Leemann, 1927; Raymond,
Wyatt, 1955; Nair, Narayanan, 1962; Leins, Erbar, 1985). ina psaa Bugos posa
Aristolochia vccnenoBaHO TOMbKO CTpoeHMe cemsizayaTtka (Jacobsson—Stiasny,
1918; Huber, 1985; Gonzalez, Rudall, 2003). Ana Aristolochia manshuriensis v
A. contorta onucaHWe CTPOEHUA PEenpOAYyKTUBHbIX OPraHoB OTcyTcTByeT. [1o-
3TOMY Mbl NPUBOAUM ero Huxke. OcobeHHOCTU MOpPGdONOrMYECKOro CTPOEHUS
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Puc. 20. Cxema cTpoeHus uBeTKa Aristolo-
chia manshuriensis:
r — TMHOCTEMMI, 3 — 3aBA3b, MO —
MeLLOYEK OKOJIOLBETHMKA, 00 — OT-

™6 OKO/MIOUBETHMKA, N — MblJbHU-
KK, TO — TPyOKa OKONOLBETHUKA.

Y

S

S

;‘5

5
4

rMHeues (KeHCKMX penpoayKTUBHbIX
OpraHoB) M aHApoLes (MyXKCKUX penpo-
OYKTUBHbIX opraHoB) A. manshuriensis
noKasaHbl Ha pucyHke 20.

CmpoeHue  2uHeuyes. Pbinbue
Aristolochia manshuriensis Tpéxno-
nactHoe (pucyHok 21, a). dnuaepma
pbinbLa MpeacTaBieHa MeNKUMU Ky-
OUYECKMMUM KNeTKamM, NJOTHO NpuKa-
TbIMU APYr K Apyry. HuxKe nexut cnow
HeBONbLIMX NAPEHXUMHbIX KNETOK, Aa-
Nee Brybb HaxopAaTca 6onee KpynHble
KNneTkn. Ha nonepeyHom cpese BMAHO,
YTO [OAW PbIbLA OTTAHYTbl KHU3Y U
330CTpeHbl, 3aKpbIBAlOT HaxoasAlme-
€S MO, HUMM MbIIbHUKK (PUCYHOK 21,
6). Ha KoHUax pblibLa pacnosaratoTcs
KPYMHble CAn3eobpasylolme KAeTKu
umManHapuyeckon dopmbl. OHK, Bepo-
ATHO, 3a4€PKMUBAIOT Mbl/bLY M HAaNpaB-
NAOT ee pocT.

NHTEepecHO OTMETUTb, YTO TPEX-
IONacTHoe pblible BCTpeYaeTcs vy
npeacTasuTenein poaa AOBOMbHO pes-
Ko (Hanpumep, y Aristolochia reticulata
Jacq., A. serpentaria L., A. tricaudata
Lemaire u ap.). U3 HalMaeHHbIX B K-
Tepatype 60 onucaHuin BMAOB poaa
14 wnmetoT TPEXNOMACTHOE pbliblg,
oCTanbHble — WecTuaonactHoe (Pfeifer,
1966). Ctonbuk A. manshuriensis oT-
KpbITblli, 0bBpasoBaH cTMAOAUSMU 6

Puc. 21. CtpoeHue ruHeuea u aHgpoLesn
Aristolochia manshuriensis:

(a) — BHewHuit Bug (poto A.C. lo-
nybesa); (6) — cxema npoAOAbHO-
ro CTPOEHWA pblibLa W CTONBMKA.
M — rHé34a NblIbHUKA, N — NapeHXnma,
nn — NPOBOAALME MYYKKN, P — PbiabLE,
3 —3anugepma.
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NA0A0ANCTUKOB. KaHan cTonbuKa BbICTAaH CTUrMaTOUAHbIMM KneTkamu. Mposo-
AAlMe NyYKM CToNbuKa — KonnatepasbHble OTKPbITbIE, PACcNoNOXKeHbI MO 4Ba B
KaKAO0M U3 CTUI0A MM, NPOXOAAT BAO/b CTONBMKA U CUIbHO BETBATCA B CKNAAKaAX
pbiabLa. B cpegHelt yacTu ctonbrka npoBoasaLme Ny4yku oTBETBAAIOT LONONHU-
Te/IbHble MYYKM K NbIJIbHUKAM 1 PeayLMpoBaHHbIM CBA3HMKAM (pUCYHOK 21, 6).

MpouncxoxaeHne cToNbMKa 1 pblNbLA Y KUPKA3OHOB BbI3bIBaeT crnopbl. B co-
OTBETCTBUM C MHeHMeM . Bunnuca (Willis, 1955), HacTosLiee pbinbLe y npea-
ctaBuTeneit cem. Aristolochiaceae otcyTcTByeT, @ po/ib pbliblia NPUHUMAKOT Ha
ceba cBA3HMKM TbiuMHOK (Johri, Bhatnagar, 1955; Nair, Narayanan, 1962). Hapaay
C 3TUM cyuiectsyeT gpyroe mHeHue (Van Tieghem, 1884), 4uTo 1 cTON6UK, U Pbiib-
Le Y KMPKA3OHOB eCTb, HO HeA0Pa3BUTbI, @ YTO/LLEHNA CBA3HMKOB MblJIbHUKOB,
cpocLumecs 6OKOBbIMM HaCTAMM B TPYDOKY, CTAHOBATCA YacTbio CTONOMKA U pbi/ibLia.
M. NenHs n K. Ipb6aH (Leins, Erbar, 1985) nokasanu aBa TMna o6pasoBaHMUs pbiib-
La Yy pasHbIx npeactaButenelt cem. Aristolochiaceae: 1) nonHas peayKuma KOHLLOB
NA0A0NNCTUKOB U GOPMUPOBAHUE PbiabLA KaK BTOPUYHOW CTPYKTYPbl CBA3HWUKOB
y Aristolochia gigantea Mart. et Zucc., UAKn 2) YacTUYHaA peayKums BEPXHUX Ya-
cTeli NJOAONUCTUKOB, KOTOPble BCE e 06pasytoT pbliblia Ha AOP3aJibHON CTO-
poHe rmHoctemus y A. clematitis. Y A. manshuriensis peayumpoBaHHbIX KOHLIOB
NAOAONNCTUKOB He Habntoganu (HakoHeyHas un gp., 2006). MpeacrasaseTca, YTo
y 3TOro BUAa, KaK ny A. clematitis, pbinbLe npeactaBneHo BepxHen YacTbio 60Ko-
BbIX MOBEPXHOCTENM COCeAHUX NAOAOUCTUKOB, @ CBA3HUKM pPeayLnpOBaHbl, OaHa-
KO, /11 OKOHYaTe/IbHbIX BbIBOAOB HEOOXOAMMO AasibHelLIee U3ydyeHne 3aknaaKkm
W pa3BUTMA BCEX CTPYKTYP, COCTABAAIOLLMX TMHOCTEMMIA, B OHTOrEHe3e.

CTvnoamv Ni1oaoNNCTUKOB, IMYyBOKO cpacTasacb GOKOBbIMM NOBEPXHOCTAMM
ApYyr ¢ Apyrom, 0bpasyroT 6—-THE3AHYIO CUHKAPMHYIO 3aBA3b. TaKoM TUM 3aBA3U Xa-
paKTepeH ansa poaa Aristolochia (Johri, Bhatnagar, 1955; Nair, Narayanan, 1962;
Pfeifer, 1966; TaxtaaxaH, 1987). Mo pacnonoKeHUIo 3aBA3b HUMKHASA, MO popme
uuaMHAapudeckas (pucyHku 20 1 21) ¢ ronbiMm pebpamm 1 onyLwéHHbIMM 60p0o3-
OJaMu. dnuaepma 3aBA3u MpeacTaBieHa KPynHbIMU HU3KOMPU3MATUYECKUMMU,
NJIOTHO NPUXKATbIMKU APYT K APYry KNeTKamu. C BHELHel CTOPOHbI CTEHKA 3HauK-
Te/IbHO YTOJILLIEHa, YTO NPUAAET i KECTKOCTb.

B anuaepme HaxogATca TPUXOMbI ABYX TUMOB — KPyMHbie U menkue. Kpyn-
Hble TPMXOMbl — MPOCTble Hepa3BeTB/IeHHble, cocToAwme U3 4-5 Knetok. Anu-
KaJIbHaA KNeTKa CUJIbHO BbITAHYTA, 3a0CTPEHA HA KOHLE M MHOTAA 3arHyTa KHU3Y.
Menkue TpMXOMbl — NPOCTble HEpPa3BeTB/IEHHble, AENATCA HA ABa BUAA: BONOCKM,
3aKaHYMBalOLLMECA BbITAHYTON 3a0CTPEHHOM KAETKOM, U BONOCKKU C BynaBoBua-
HbIM PacLUMPEHMEM aNUKANbHOM KNEeTKU. BEpOATHO, 3TO KENE3UCTbIe KNETKMU.

Y A. manshuriensis B 3aBa3n 06HapyKeHbl N0 TPM NPOBOAALLMX MYYKa B A0pP-
3a/1bHOM YacCTU KaXKA0ro NA0AOMMCTUKA U HeBO/bLUME NPOBOAALLME TAKMN B BEH-
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Puc. 22. Cxema cTpoeHus 3aBAsu Aristolochia
manshuriensis (nonepeyHbIn cpes):
BNM — BEHTPa/IbHbIA MPOBOAALLMIA Ny-
YOK, KNN—KPYMHbI NPOBOAALLMI NMYYOK,
NN — faTepanbHbl NPOBOAAWMMI My-
YOK, M — NAPEHXUMA, C — CEMA3AYATKM,
3 —anuaepma.

TPaNbHOM YacTW Ha rpaHuLe cpacTaHuA
NNOAOAUCTUKOB (pUCyHOK 22). [op3anb-
Hble NPOBOAALLME MYYKM pPa3nyatoTca No
CTPOEHUIO U KOAMYECTBY COCTABAAOLLMX
anemeHTOB. KpynHble nposogAlime nyd-
KW KOoNslaTepanbHble OTKpbITble. Ha none-
peYyHOM cpese BMAHO, YTO NPOBOAALLMM
MYYOK COCTaBAAKT 5—7 KNETOK KCU/IeMbl,
dnoama npeacrTaBaeHa MHOFOrpaHHbIMM
HEeKpyMHbIMK KieTKamu. bonee menkue
NpoBOAALLME MYYKM, PACNONOKEHHbIE C
OBYX CTOPOH OT KPYMHOro, MO CTPOEHMIO KoAlaTepasibHble 3aKpbITble, Ha nomne-
peyHbIX cpe3ax npeacTaBaeHbl 2—3 aieMeHTaMmM KCunembl 1 57 knetkamm ¢pnos-
Mbl. Mofo6HOEe pacnonoxKeHMe NPOBOAALLMX MYYKOB HabatogaeTca y A. clematitis,
A. bracteteata Lam. n A. indica L. (Nair, Narayanan, 1962). BeHTpanbHble My4Kku A.
manshuriensis HebosblIMe MO Pa3mepy, Mo CTPOEHUIO KO/IATepasibHble 3aKpbl-
Tble, UX COCTaBANAOT 4—5 anemeHTOB Kcuiembl 1 6—9 KNeToK Gposmbl.

B n1040nncTMKe XOpoLLo NpeacTaBieHa NapeHXMMHas TKaHb (PUCYHOK 22).
OHa pbIxnas, COCTOUT M3 PasHbIX NO pPasmepy KNeTok. MenKue KAeTKU nexar B
2-3 NNOTHBIX CNOAX NOZ 3NMAepPMOl 1 B 061acT 60po34, Ha rpaHuLLEe cpacTaHms
NN0A0NMCTUKOB. OCHOBHYIO YacTb NAapPEHXMMHOM TKaHW COCTaBAOT OYEHb Kpyn-
Hble KNeTKM C MENIKUMM BEPETEHOBUAHO—BbITAHYTbIMM AAPaMU. BHYTPEeHHAA anu-
Aepma npeacTaB/ieHa HU3KOMPU3MATUYECKMMM KETKaMM.

MHoroumceHHble CeMA3a4YaTKM PACMONOMKEHbl BO BHYTPEHHEN MOA0CTU
BAO/Ib LUBOB M/IOAOAUCTMKOB. [MOCKONIbKY CEMA3AYATKU COEOUHAIOTCA C TKAHA-
MW 3aBA3U B LLEHTPA/IbHOM ee YacTu MO Kpasim NI0LO0AUCTMKOB, TO 3TO NO3BOAA-
€T rOBOPUTb O LEHTPaNbHO—YINOBOM NaaueHTaumn. M3sectHo (dcay, 1969), uto
NpWY CUHKapPNHOM TUMNE TMHeLLes CemMA3a4YaTKM 3aKiaaplBatoTca ¢ obenx CTOpoH
Ka*kOoro nAogonmMcTMKa, Apyr NpoTMe gpyra. Ha nonepeuyHbix cpesax 3aBAsu
A. manshuriensis cemMa3ayaTKM HAxXo4ATCA TONbKO C OAHOWM CTOPOHbI MAOA0MM-
CTMKa. MNpn 3Tom HabaogaeTca pasHOHAMNPABAEHHOCTb WX PACMofioXeHUA. Bos-
MOXHO, MMEET MeCTO peayKLMA MPOTUBONENKALLEIO CemasavaTKka B mpouecce
OHTOreHesa. [1a YyTOYHEHWUS 3TOrO NPEANONOKEeHU HeobxoauMbl gasbHelwmne
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TS Puc. 23. Cxema cTpoeHMnA cemaAsayaTKa
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_ : ; MW GYHUKYIOCaMK  (pUCYHOK  23).
g:?ff( f W o T.\ X %Hf{;‘- Hapy»KHbIA MHTEryMeHT npeacTas-
NeH 06blYHO ABYMSA CIOSMM HU3KO—
NPU3MATUYECKUX KNETOK. BHYTPEHHWI MHTErymeHT 06pa3oBaH TpPemsa CAoamMu
NPU3MaTUYECKMX KNETOK. NofobHOoe CTpoeHMe MHTErYMEHTOB HabtogaeTtca y A.
bracteata, A. elegans, A. macrophylla, A. sipho n A. clematitis (TepexuH, 1981). B
cemna3ayaTKe XopoLlo PasBUTbI ABE 30HbI, B MUKPONWUAAPHON anddepeHumpyeT-
€A NapueTanbHasa TKaHb, B Xasa3a/bHOM 30He — MACCMBHbIM NPOBOAALLUIA TAXK U3
YO/MHEHHBIX KNeToK. CemaA3ayaTok KpacCUHyLenaTHoro Tuna. Hyuennyc coctount
M3 PasanYHbIX NO Gpopme KAETOK. INuaepma npeactaBieHa BbICOKOMpPU3IMa-
TUYECKMMU KNeTKamu. B chpopmmMpoBaHHOM 3apoabllieBOM MELLKE TPU c/erka
BbITAHYTbIE aHTUMOAbI PACMOOMKEHbI B Xas1a3a/1bHOM YacTh, B MUKPONUAAPHOM
YyacTu HaxoaATca ABe HebosbluMe No pasMepy KAeTKU rpyweBugHoin ¢opmbl —
CUHEpPruabl M ANLEKNETKA. 3apoablleBbli MeLWwoK Polygonum—tuna.
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CmpoeHue aHOpoyes. MNblNbHUKKN BUcnopaHrMaTHble, MO BCEN AAUHE NpU-
pacTaloT K pblibLy M CTONBUKY, C obpasoBaHMeM rMHOcTeMUA (pUCYHKKU 20 1
21). THé3aa NbiNbHUKA CHabXeHbl OAHUM MPOBOAALMM MYyYKOM, KOTOPbIA OT-
XO4MUT NepneHaNKYNAPHO OT LEHTPAIbHOTO NPOBOAALLETO MYYKA NAOLO/UCTUKA.
3nmuaepma nNbl/IbHUKA NpeacTaBAeHa O4HUM PALOM KPYMHbIX BbICOKOMPU3MA-
TUYECKUX KNeToK. CBA3HMK CIMBAETCA CO CTONOUKOM, 3Ta CTPYKTYpPa COCTOUT U3
MHOFOYro/IbHbIX KNETOK rybyaTon napeHxmumbl. C BHYTPEHHEN CTOPOHbI 3peblit
MblIBHUK BbICTUIAIOT OCTAaTKM KNETOK TaneTyma.

Moinbya. Neinbua A. manshuriensis okpyrnoit ¢opmbl € yTONLWEHHON 060-
JI04KOM, 6e3 60opo3a M NOBEPXHOCTHbIX BbIPOCTOB. IKBATOPMA/IbHbIN AMaMeTP
27.1 MKM. B nbiNbHMKaxX ogHOro uBseTKa Haxoautca ot 10 000 go 14 000 nbinbue-
BbiX 3épeH. CTeneHb AepeKTHOCTU Mbl/bLibl Y KMPKa30Ha MaHbYKYPCKOro cocTa-
BMa 3% OT 06LLero Yncaa NbinbLeBbIX 3épeH. Mo MHEeHUIO HEKOTOPbIX aBTOPOB,
B HOpMe cTeneHb AedeKTHOCTU Mbi/ibLbl Y PAaCTEHUA HE OO0/KHA MPEeBbIWATb
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11%, nosbiweHMe NnoKasaTtens aedeKTHOCTM 60Ablie 3TOro 3HaYeHUs yKasbliBaeT
Ha CHUKeHUue paboTbl aHapoues (KynpusHos, onobosa, 1975; Xoxnos, 1978).
MocKonbKy GepTUAbHOCTb MblAbLEBbLIX 3épeH cocTaBmna 97%, cneaosaTenibHO,
MOHO FOBOPUTbL O XOpOoLlel NPOAYKUUN U HOPMaIbHOM GYHKLMOHUPOBAHNN
aHApoLes B YCNOBUAX UHTPOAYKLUMN.

OcobeHHOCTM MOpPGOSIOFMYECKOrO CTPOEHUA TUHeues W aHapoues
A. contorta npeacTassieHbl Ha pUCyHKax 16, 24 n 25.

XapakmepucmuKka 2uHeyes (pycyHKku 16 u 24). TMHeuel y KMpKasoHa
CKpy4YeHHoro no ¢bopme LUAUHAPUYECKUIA PeBPUCTbIA MOKPbIT 3NUAEPMUCOM
C aHaMOUMTHbIMU YCTbULAMU, HEMHOFOYMUCAEHHBIMU KOPOTKMMU BOJIOCKaMM.
OHU OAHO—ABYX K/IETOYHbIE C 3a0CTPEHHOWN BepxHel KneTkoi. B gop3anbHoi
YacTU Kaxk4oro Nao40NUCTUKA Haxo4ATca TPW NPOBOAALLMX NydKa (o04uH Kpyn-
Hblli M ABa Bosiee MenKMx) U HebonblMe TAXKM B BEHTPA/IbHOM YacTu Ha rpa-
HULE cpacTaHuA NAOAO/NMUCTUKOB (PUCYHOK 25). KpynHble Aop3ajbHbie My4YyKu
KosinaTepasibHble OTKPbITbie. Ha nonepeyHom cpese Ux COCTaBAAIT 2—3 KPYMHbIX
1 3—5 MesIKUX KNeTOK Kcunembl. Menkue aop3abHble Ny4YKn 3aBA3nN CUIbHO pe-
OYyUMPOBaHbl U Ha NonepeYyHoOM cpese NpeacTaBaeHbl OAHON KNETKON KCUnembl,
OKPYKEHHON MENKUMU CUTOBUAHBIMM KNeTKaMu GI0oMbl, pacnosiarakotca nate-
panbHO OT KPYMHbIX. B Kax40M NN0A0NUCTUKE HAXOAATCA ABa BEHTPA/IbHbIX Myy-
Ka. KonnaTepanbHble 3aKpbITbie NMy4YKM COCeAHUX NAOA0NUCTUKOB HE CpacTatoTcs,
HO fleXkaT pAagom Apyr ¢ apyrom. OHW npeacTaBAeHbl OAHOW-ABYMA KAeTKaMu
KCUIEMbl U HECKONIbKUMMK CUTOBUAHBIMWU KAeTKamu $G03mbl. B naogonnctuke
XOpOoLo NpeAacTaB/ieHa NapeHXMMHan TKaHb. MapeHxnma rybyaTas, pbixnas.

KMPKa3oH CKPyYeHHbI MMeeT LWecTUAoNacTHoe ¢ BOJHOO6PasHbIMMK
CKNagKkamu pbinble (pUCyHOK 24), Takoe Xe, Kak u y Aristolochia tonduzii O.C.
Schmidt, A. elegans Mast., A. grandiflora Sw. (Gonzalez, 1990), A. bilobata L., A.
lindeniana Duch., A. peltata L., A.
leptosticta Urb., A. pilosa Kunth
n ap. (Pfeifer, 1966).

Puc. 24. CtpoeHne rnHeuea u aH-
npouen Aristolochia contorta:
(a) — BHewHuin Bug (doto
O.B. HakoHeuHoW); (6) — cxema
NPOAO/NbHOIO CTPOEHMA Pblib-
ua v ctonbuka.
KK — KaHa/bL,eBble KNeTku, n —
napeHxmMma, na —nblAbHWUK, N —
npoBoAALME MYYKK, P — Pbliib-
ue, 3 — anuaepma.
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Puc. 25. Cxema cTpoeHusa 3aBs3u Aristolochia contorta:
BMM — BEHTPA/IbHbIA NPOBOAALMM NMYYOK, KNN — KPYn-
HbI NMPOBOAALWMI NYYOK, NN — faTepanbHbIM Npo-
BOAALLMMA MYYOK, N — NMapeHXMMa, C — CEMA3AYATOK,
3 —anuaepma.

CTon6uK OTKPbITbIA. Ha NOBEPXHOCTU pbibLa Ha-
XOOATCA CEKPEeTOpHble KNETKU, Nod HUMW OBa—Tpu
CN0A NAPEeHXMMHbIX KNETOK. B Kaxaom us ctunoani
NJOAONMCTUKOB HAXO4ATCA ABa MPOBOAALMX MNMyYKa,
KOTOpble OTBETBAAIOTCA OT paAnasibHOM NpoBoAALLEN
CUCTEMDbI, PACNO/IOXKEHHOW B OCHOBAHUW MecTuKa. B
pbiNbLE LLeHTPaIbHbIE MYYKM KaXKAOW U3 CTOPOH pas-
BETBNIAIOTCA Ha bosiee MesIkne Nyyku, NuTas noBepx-
HOCTHbI€ K/IeTKM pblaibLa. MpoBogaLwme Ny4ykn KonnatepanbHblie OTKPbITbIE.

Ha KOHULEBbIX BEPXHUX Y4YaCTKax pbl/ibLia PacronaraloTca KpynHble CAv3u-
CTble KNeTKu. Bca NnoBepxHOCTb BHYTPU BYTOHA HAA PblJbLEM W OKOJO MblbHU-
KOB MOKPbITa KOPOTKMMMU TPUXOMAMM.

PacrnonokeHne cema3ayaTKoB CyTypasnbHoe (Kpaesoe). MnaueHTauma cems-
3a4aTKoB yr/ioBas. CemA3ayaToK aHATPOMHbIN, KPAaCCUHYLENATHbIN, buTermanb-
HbI. MUKponune AnMHHoe, 06pa3oBaHO TO/IbKO BHYTPEHHUM UHTETYMEHTOM.

MpoBoaALLMiA NMYyYOK CeMS3aYaTKa, ABASACH NPOAOIIKEHNEM LEHTPANbHOIO
NPOBOAALLEro Ny4yka 3aBs3u, 3aKaHYMBAETCA HEMOCPeACTBEHHO NoA Me30xana-
301 U HYLeANycoM. dNUAEPMUC HYLLENTYCa HA PaHHMX 3Tanax pPasBuUTUA cogep-
YKUT CHayana TO/IbKO OAMH PAZL KNETOK, HO MPW caeaytowmx KAeToYHbIX aene-
HMAX CTAHOBUTCA MHOFOC/IOMHbIM. CHOPMUPOBAHHbIN HYLLENYC MAacCUBHbIN. B
HyL,e1yce XOpPOoLO NpeAcTaBAeHbl ABe 30HbI: Xafa3abHasa U MUKPONUAAPHAA.
XanasasnbHas 30Ha 3aMo/iHeHa MeSIKUMK NapUeTabHbIMU KeTKamu ¢ 6onbLn-
MW A4PaMU, K MOMEHTY GOPMUPOBAHUA YETbIPEXKAETOUYHOrO 3apOAbILEBONO
MeLIKa KOMIMYECTBO C/I0EB YXKe He onpeaensercs M3—3a XaoTUYHOro AeneHus
3TUX KNETOK; MUKPOMUAAPHAA 30Ha COCTOUT U3 H6onee BbITAHYTbIX KJAETOK C A0-
BOJIbHO KPYMHbIMW BaKyO/lIAMM U LLEHTPaNbHO PACcnONOXKEHHbIMWU A4PaMM, 3TU
KNETKN AenaTca nepukanHanbHo. Ko BpemeHn GopmrMpoBaHUS 3apOAbILLEBOTO
MeLLKa B Xa/1a3a/IbHOM 30HE BblAENAETCA HECKO/IbKO Bonee KpynHbIX KIEeTOK.

Xapakmepucmuka aHopouyes. Y A. contorta WwecTb Nbl/IbHUKOB MO BCeN ANn-
He NPMpPacTatoT K NecTUKy (PUCYHKN 16 1 24). TblYMHOYHbIE HUTU OTCYTCTBYHOT.
MbINbHUK ABYXFTHE3AHDLIA. DHAOTELMUIN COCTABAAOT KPYMHbIE BbICOKONPU3MATU-
YecKue KNEeTKW, PAaCMONOXKeHHbIe B OAMH pAg,. CBA3HMK NpeacTaBaeH KpymnHbIMU
KNeTKaMu napeHxumsbl. Nybyataa napeHxmMma CBA3HUKA CAMBAETCA C KAEeTKamu
napeHxMmbl nectMka. C BHYTPEHHEN CTOPOHbI 3Pesblit NblIbHUK BbICTUAAIOT
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OCTaTKM KNeToK Tanetyma. [lbinbLeBble rHé3aa NblIbHUKA MNUTAOTCA OA4HUM
nposoaAlWMM NYYKOM, KOTOprVI OTXOAUT NepneHAUKYNAPHO OT UEHTPA/ZIbHOIo
NPOBOAALLEro NMy4Ka B LeHTpe 3aBA3un. o Bcel BE€POATHOCTHU, OTBETBMBLUWNIACA K
NblIZIbHUKaM I'IpOBO,CI,FlU.I,MVI NYYOK AOMONHUTENIbHO Pa3BeTBAAETCA. TaKum o6pa-
30M, NpoBoAALLMNE INNIEMEHTDLI AOCTUTAOT KaXKA0ro NbiZIbHUKA OTAE/IbHO.

Aristolochia manshuriensis n A. contorta B CTPOEHUU PenpoayKTUBHbIX
OpraHOB MMEIOT PAL 00X YepT C APYTMMU NPeacTaBUTENMU Poda U CEMEN-
cTBa. TaK, Bce n3y4yeHHble BUAbl cem. Aristolochiaceae nmetoT aHaTPOMHbIN, 6U-
TErmanbHbIN, KPAaCCUHYLLENATHbIN cemsasadaTtok (MoaaybHas—ApHonban, 1964;
TaxTamksaH, 1987; Jacobsson—Stiasny, 1918; Johri, Bhatnagar, 1955; Raymond,
Wyatt, 1955; Nair, Narayanan, 1962; Gonzalez, Rudall, 2003). BHeliHWA nHTery-
MEHT CemA3a4aTKOB ABYC/NIOMNHbIA, BHYTPEHHWUIN TPEXCNOMHbIN (TepexuH, 1981;
TaxTamksaH, 1987; Johri, Bhatnagar, 1955; Raymond, Wyatt, 1955; Gonzalez,
Rudall, 2003). Hanunuune ruHoctemusi, oTmedyeHHoe ana A. manshuriensis v
A. contorta, TaK»Ke BbISIBAEHO Y APYrMX U3yYeHHbIX NpeacTaBuTenein aToro ce-
menctsa (Johri, Bhatnagar, 1955; Nair, Narayanan, 1962; Pfeifer, 1966). ®. [oH-
3anes3 u M. Pygann (Gonzalez, Rudall, 2003) cuMTaloT, UTO 3TU NPU3HAKM XapaK-
TEepHbI Ans npeacrtasutenen nopaaka Piperales n cem. Aristolochiaceae. Takke
OTMEYeHbl CXoAHble YepTbl B CTpoeHun GyHuKyatoca A. manshuriensis ¢ npu-
BeJEeHHbIM paHee onuncaHMeMm 3Tol CTPYKTYpbI Y A. bracteata (Johri, Bhatnagar,
1955). PacnonoxeHue npoBogAwmMx nyykos A. manshuriensis n A. contorta aHa-
JNIOTUYHO € TakoBbIMU Y A. clematitis, A. bracteata v A. indica (Nair, Narayanan,
1962). OgHaKko, npu 6onee AeTa/ibHOM aHaAM3e MOXHO 3aMeTUTb, YTO Mpo-
BOAAWaAsA cucTema A. contorta pa3BuTa B MeHbLUE CTeNneHW, Mo CPaBHEHMUIO
¢ A. manshuriensis. Tak, AOp3a/ibHble MYYKN KUPKA30HA CKPYYEHHOro npea-
CTaB/1€Hbl MEHbLIMM KONNMYECTBOM MPOBOAALLUX 3/1EMEHTOB, @ HOKOBblE AOp-
3a/IbHble NMYYKM peayumpoBaHbl A0 OAHOW KAETKU KCUIEeMbl, B TO BpeMs KaK Y
KMPKA30Ha MaHbY}KYPCKOrO OHU MPeAcTaB/ieHbl TPEMA KAeTKaMu. HekoTopble
pasinuma HabnoaaoTCA U NPU CPAaBHEHUWN BEHTPA/IbHbIX MPOBOAALLUX MYYKOB.
Tak, y A. contorta B Kaxgom NAoA0ANCTUKE NO ABa My4YKa, B TO BPEMSA KaK Y
A. manshuriensis Ny40K TO/IbKO OAWH, HO bonee KpynHbI. Hannume aByx nyykos
OnpaBAaHO CTPOEHNEM 3aBS3MN.

Ona A. manshuriensis n A. contorta BbIABAEHO CTPOEHME 3apOAbILLEBOroO
MeLLKa, XapaKTepHoe AN APYIUX U3YYeHHbIX npeacTaBuTenei poga (TepexuH,
1981; Jacobsson—Stiasny, 1918; Johri, Bhatnagar, 1955; Gonzalez, Rudall, 2003).
Mopdonormyeckoe cTpoeHWe NblbHUKA A. manshuriensis Takoe »Ke, KaKk u y
M3y4YeHHbIX npeacTaButenelt cem. Aristolochiaceae (TepexuH, 1981).

BbifsBneHHana GepTUAbHOCTb MblbLEBLIX 3EPEH KMPKAa3oHa MaHb4YKyp-
CKOro v 60/1bLIOE UX KONNMYECTBO B MNblJbHUKAX CBUAETENLCTBYET O 61arononyy-
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HOM QYHKUMOHMPOBAHMM aHApouesa. HopmanbHoe CTpoeHue penpoayKTUBHbIX
OpPraHOB MOKa3blBaeT, YTO aHAaTOMMYECKME OrpaHUYeHUsa A/1A CEMEHHOW Mpo-
AYKUMW OTCYTCTBYIOT.

2.6. buonorma UBETEHUA, ONbINEHUE,
MNNOOOOBPA30BAHUE U PACMPOCTPAHEHUE CEMSAH

Aristolochia manshuriensis

OvHamuKa uBeTeHUA. B ycnoBMAX WHTPOAYKUMM NepBble LBETKM
A. manshuriensis noasnaTcA B KoHUe anpena (25-30), maccoBoe LBeTeHue
npoucxoaunT B nepuog, ¢ 10 no 20 mas, a K 5 UOHA OCTaloTCA NULb eANHUYHbIE
LBETKW; B MPUPOAHbIX NONYNALMAX LLBETEHWE 3aKaHUYMBANOCh KO BTOPOM AeKaae
ntoHs. OT roga K rogy BO3MOXKHbI CMeLLLeHNA CPOKoB uBeTeHuA. Tak J1.H. Cansumk
(1977) oTmeuaeT Hayano UBETEHMA B YCAOBUAX MHTPOAYKUMM 10-20 mas, mac-
cosoe 29 masa — 15 unioHs.

Y AaHHOro BMAa 3aKNaApbiBaetca 60/blloe KonnMyecTso 6YTOHOB, HO pas-
BMBAOTCA U PaCKPbIBalOTCA 0KoM0 50%. YBenmMyeHre pa3amepoB OKONOLBETHUKA
B TeueHUWe NepBoi HeAeNM He3HauyuUTeIbHO, HO B TeYeHUue BTOPOI Heaenun cKo-
pOCTb POCTa OKO/IOLBETHUKA U 3aBA3U Pe3Ko yBeandmBaeTca. Passutme 6yToHa
00 OTKPbITUA LBETKa NPOXoAuT B TeyeHue 20 aHell.

LiseTkn A. manshuriensis pacKkpblBatOTCA TO/IbKO B AHEBHOE BPEMA CYTOK
(pucyHok 26), ¢ 20.00 go 6.00 UBeTKM He pacKpbiBatoTca. Hanbonee MHTEHCUB-
HOe LBEeTeHME NPOUCXOAMUT B NepBoit NonoBuHe AHA. O6bIYHO LBETOK PAaCKpbI-
BaeTCA B TEYEHNE HECKONbKMUX MUHYT, HO MHOTAA STOT NPOLLECC 3aTATMBAETCA HA
Yyacbl U gaxke AHW (00 ABYX CYTOK). PacKpbiTe OKONOLBETHMKA HAUYMHAETCA C MOo-
ABNEHMA LWENU MeXay ABYMSA Nonactamu (PUCYHOK 27), KoTopas pacmpaeTca
W YBE/IMYNBAETCA B OJIMHY OT KPas K LEHTPY OKONOLBETHMKA, O4HOBPEMEHHO C

Puc. 26. CyTo4yHaa pUTMMUKa LBETEHMUA
Aristolochia manshuriensis.

Kon-eo PacKpbIBLUMXCA LIBETKOB

| L]

78T oT10 " 1M T 12T13T 14715 716 T 17 T18 719 T 20"
yachl
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Puc. 27. Cxema pacKkpblBaHWA BEHYNMKOBUAHOTO OKO/IOLBETHMKA Aristolochia
manshuriensis.

3TUM NOABANSAETCA BTOPAA Wenb. Koraa Wwenun coeanHAoTCA, Ionactb oTrnbaeTtcs
(pucyHok 27, 6). C obpasoBaHMeMm TpeTbel Weaun oTrbatoTca BTopas U TPeTbs
nionactu (pUCyHOK 27, B), U OKOMIOLBETHUK MOJIHOCTbIO OTKpbIBaeTcA. MHoraa
Wwenv obpasyroTca, HO I0MNACTU He OTrMBAIOTCA, TaK KaK OCTAlOTCA COeANHEHHbI-
MU B LLEHTPE, N OKONOLLBETHUK B TAKOM COCTOAHUM yBAAAET. B Takme uBeTKM Ha-
CEKOMble He MOTYT NPOHUKHYTb, U NA0OA He 3aBA3bIBAETCA.

LieeTkn A. manshuriensis NPOTOrMHUYHBI, TO €CTb Pbl/bLLe FOTOBO K BOC-
NPUATUIO MblNbLbl ELLE A0 TOTO, KaK PacKpPOoHTCA MblIbHUKK. CEKPET Ha pbiabLe
NoAB/AETCA 33 HEeAE0 A0 PACKPbITUA BEHUMKA. BNoCAeACcTBMM ero KoAnYecTso
yBennumneaetca. K MomeHTy oTrMbaHmna nonacteil OKOMIOLUBETHMKA MblAbHUKK
NNIOTHO COMKHYTbI. [blIbHUKKM 06bIMHO PaCKpbIBatOTCA Ha 2—3 AeHb Nocae pac-
KpbITMA BYTOHA, B 3TO BPEMSA Pbi/ibLA ELLE OCTAOTCA BOCNPUUMUYMBBLIMUI. K aTOMY
MOMEHTY 3aPOAbILLIEBbIA MELOK NOSHOCTbIO CHOPMMPOBaH.

LIBETKM KMPKa30HA MaHb4Y}KYPCKOro yBAAAIOT /MWb Ha 3-5 geHb nocne
OKOHYaHMA TbIYMHOYHOW dasbl. B 3TO Bpemsa n0MacTu pbiiblia CMbIKAOTCA, 3a-
KpblBas BXOZ B KaHan cTonbuka. MNpu yBagaHMM BEHUMK Cnerka bregHeer, u,
CTaHOBACb APA6/bIM, OnajaeT BMecTe ¢ TMHocTemuem. Takum obpasom, npo-
OO/IKUTENIbHOCTb KM3HWM O4HOTO LiBETKA OT MOMEHTA PAaCKPbITMA A0 onajaHua
cocTaBnAeT 7-9 AHel B 3aBUCMMOCTM OT MOroAHbIX U TEMMNEPATYPHbIX YCA0BUIA
(npw HM3KKX TemnepaTypax —8—9 °C, — BETKM XKMUBYT Aosblie). Ecan He npounso-
LU0 OMbl/IeHWe, 3aBA3b CMOpPLIMBaETCA, 3arnbaeTcsa Hasag, U onagaerT.

OnbITbl NO onbiIeHUt0. OTMeYeHHble HEKOTOpPbIE ocobeHHOCTH CTpoeHunA
UBETKA KNPKAa3OHAa MaHbYXXYpPCKOro, a MMeHHO: U30THYTOCTb TDY6KM OKO/1I0U-
BE€THWKA, ero oKpackKa, 3anakx, ((ﬂOBYLUKOﬂO,ﬂ,O6HbIﬁ)) MeXaHU3M, NPOTOTnUHNA, —
npeanonarakoT CTPoryro cneunanmsalmio UBeTKa K ﬂepe}(péCTHOMy onbineHno
C NOMOLLbIO UBETOYHbLIX MYX. bonee ToOro, Hannuune Y UBETKa TaKoMn CTPYKTYpbI,
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Tabnuua 1.

COOTHOLLEHME YMCa MbIbLEBbIX 3EPEH M CEMA3AYATKOB B LIBETKAX PacTeHUN
C pa3HbIMK cUCTEMaMM pasmHoXKeHus™ ny Aristolochia manshuriensis

ChOCOBbI ONbIIEHMA KonnuyecTtBo n3ayyen- COOTHO\I‘.LIEHVIe
HbIX BUAOB nbinbLa/ AlLeKneTka
Knelictoramma 6 4.7
Ob6nuraTHan aBToramms 7 27.7
daKkynbTaTUBHAA aBTOramms 20 168.5
daKyNbTaTUBHbIN ayTKPOCCUHT 38 796.6
O61MraTHbIN ayTKPOCCUHT 25 5859.2
A. manshuriensis 1 110

MpumeyaHue. * — paHHble npuBeaeHbl no P. KpyaeH (Cruden, 1977).

Kak rmHoctemuin (HakoHeuyHas n gp., 2006), TeopeTUUYECKN CBOAUT K MUHUMY-
My BEPOATHOCTb CamoonblieHUs. B To e Bpems, B xoge HabaogeHUn otme-
YeHO 3aBA3blBaHWE MNOA0B NPU CBOOOAHOM CKpEeLMBaHUM HA JIMAHe, NPOU3-
pacTatowen B YaCTHOM KONNEKUMN OAMHOYHO, NPW OTCYTCTBUM APYrnx ocobei
A. manshuriensis B paguyce 6onee 400 m. 3TOoT paKT yKasbiBaeT Ha BO3MOMK-
HOCTb CaMOOMbl/eHUs (reMTOHOraMMU UAM aBTOTaMWKM) y AAHHOro BMAA, No-
CKOJIbKY /1A HAaCEKOMbIX, Y4ACTBYIOLLMX B OMbIIEHUN KMPKA30HA, 3TO pPaccTos-
HWe, CKopee BCero, TPyAHO NPeoA0IMMO.

Ha BepOoATHOCTb CAaMOONbINIEHMA TaKKe KOCBEHHO YKa3blBAaeT COOTHOLIE-
HME YMC/la CEMA3AYATKOB M KOJIMYECTBA NblNbLEBbIX 3EPEH B NblbHUKAX. P. Kpy-
aeH (Cruden, 1977), nayums 96 BMAOB pacTEHUN, BbIAEAUA 5 KNAccoB Mo TUMy
OMbINEHMUA, KaXKAbli M3 KOTOPbIX XapaKTepuayeTca onpeaenéHHbIM COOTHOLLEe-
HMeM. Y KMPKA30HA MaHbY}KYPCKOro 3TOT NOKa3aTenb cocTtasnneTt 110, 3aHMMas,
B COOTBETCTBMM C AaHHbIMU P. KpyaeHa, NpoMeKyTOUHOE NONOXKEHUE MEXKAY BU-
Aamu c obaunratHol n dbakynbTaTMBHOM aBTOorammelt (tabaunua 1) (HakoHeuyHas m
Aap., 2008). Mo nntepaTypHbIM AaHHbIM, B poae Aristolochia BcTpeyatoTcs KakK ca-
MOCOBMECTMMbIE, TaK 1 CAaMOHEeCOBMeCTMMble BMAbl. CamoonblneHne LBETKOB
oTmeueHo Yy A. littoralis D. Parodi (Petch, 1924), A. barbata Jacq., A. brasiliensis
Mart. (Burck, 1890, 1892), A. bracteolata Lam. (Razzak et al., 1992) u A. inflata
Kunth (Sakai, 2002). Kneiictoramus BbisiBneHa y A. serpentaria (Pfeifer, 1966).
MpepnonaraeTca, YTO Ha rpaHMULUAX apeana HEKOTopble NepeKkpECTHO-oMNblAAe-
Mble BMAbl MOTYT aianTUPOBATbCA K HeA4OCTaTKy ONbIUTENEN, NEPEXOAA Ha ca-
MOOTbIJIEHME KaK pe3epBHbIi penpoayKTMBHbIN mexaHnsm (Elle, Carney, 2003).
Habntogaemoe HaMu 3aBsi3blBaHME NAOAOB HAa OAVMHOYHOM JiMaHEe KMPKa3oHa
MaHbYXYPCKOro NPU OTCYTCTBUM NEPEKPECTHOrO OMbIEHUA TaKXKe MOXKET bbiTb
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cneacrtemem ero agantalmn K HE6I'IaFOI'IpMFITHbIM YCNoBUNAM U HEOOCTATKY Heob-
XO4AMMbIX onblnuTenen, NOCKOJIbKY B [IPMMOPCKOM Kpae KMPKA3OH MaHbYXKyp-
CKUM Aocturaet CEBEpO-BOCTOLIHOVI rPaHuMLbl apeana.

Ona v3yyeHUs cUCTeMbl CKpelmMBaHUA 6blan nNpoBedeHbl OMbITbl MO
NPUHYAUTENBHOMY MEePEeKPECTHOMY OMbIIEHUIO U CaMOOMbIIEHUIO LBETKOB
A. manshuriensis. Tak:ke NPOBOAUAN U30NALMIO LBETKOB Ha CTaAWUW FOTOBbIX K
pacKpbiBaHMIO ByTOHOB. BO BCex BapuaHTax OMbiTa He 3aBA3a/loCb HU OAHOrO
naoAa — HY B U30/1ATOPAX, HM B OMbIJIEHHbIX BPYYHYHO LiBeTKax. Mpu cBobogHOM
OnNbINIEHUN NNOAbI 3aBA3bIBAIUCL PEFYAAPHO.

OTcyTcTBME 3aBA3bIBAHWA MA0A0B B NPOBEAEHHbIX OMbITax Mo MNPUHYAK-
TE/IbHOMY NepPeKPECTHOMY OMbIIEHUIO HE MOMKET CBUAETENbCTBOBATb O HEBO3-
MOXHOCTM NEPEKPECTHOIO OMbIIEHWUS Y KUPKA30HA, MOCKO/IbKY OTCYTCTBME MJ10-
[,006pa30BaHMA OTMEYANOCh BO BCEX OMbITAX MO NPUHYAUTENBHOMY OMbIAEHUIO.
MPUYMHON HEeYyAAYHOrO OMblIEHMA MOXKET OblTb MexaHMYecKoe NoBpeXaeHue
OKONOLBETHUKA NPU HAaHECEHWUW Mbl/bLbl HA PblAbLE NECTUKA, MOCKOAbKY Npo-
HUKHYTb BHYTPb, He noepeans U—0bpa3HO M30OrHYTbI OKOMOLBETHUK, HEBO3-
MOXHO. Bep0ﬂTHO, TpaBMUpoOBaHNEe BEHYMKOBUAHOINO OKO/NIOLBETHUKA U, KaK
CNeAcTBME, HapylleHWe BHYTPEHHelN cpeabl LBEeTKa, ABAseTcA rybutenbHbIm
ON5 BOCMPUATUA Mbl/blbl M NPOPACTAHUSA MblbLEBbIX 3EPEH Ha NOBEPXHOCTH
pblibLa. B TO e Bpems, B TecTax no M3onsaLumnmn ByToHOB, rae LBETKM TPaBMUPO-
BaHbl He BblaK, NNOAbI TaKKe He 3aBA3a/IMCb, XOTA B KOHTPO/e OHU 3aBA3bIBa-
JINCb pPerynsipHo. 9To MOXKeT bbITb CBA3AHO TO/IbKO C TeM, YTo Y A. manshuriensis
CNy4YaitHoe nonazaHue Mbl/ibLbl Ha PbINbLEe NecTMKa 6e3 nepeHocYnKa NbiabLbl
3aTPYAHEHO MM HUYTOXKHO Masio, TaK YTO 3TOr0 KONMYECTBA MblNbLibl HEAOCTa-
TOYHO A1 ONNOA0TBOPEHMUA. LIBETOK KMPKA3oHA MaHbYKYPCKOTO A0CTaTOYHO
KPYMHbI, TMHOCTEMUIA 0BpallleH IonacTAMK PbiibLa BHU3 (prcyHOK 20), nosTo-
MY BbICbINaBLUAACA M3 PACKPbLITbIX MbIIbHUKOB Mbl/ibLia YacTO OCTAETCA HA CTEH-
Kax MeLUOYKa, M INLLb ee MaJiasi YacTb MOXKET NONACTb HAa PblbLe NecTuKka. aa
nepeHeceHuns NblbLbl Ha PbiabLe B JAHHOM Cny4yae HeobXoaMMbl OMbIINTENN.

Onbinutenu. Mo Hawum HabnwoaeHnam (HakoHeuyHaa v ap., 2008), Hau-
60nblIaA aKTMBHOCTb HACEKOMbIX, MOCELLAIOLLMX LLBETKM KMPKA30HA, MPUXOAUT-
CA Ha TENAYO COMHEeYHYIo norogy, B nepuog ¢ 11 go 17 yacos. B nacmypHyto n
XONOZHYIO MNOroly HaCEKOMbIE He MOCELLALOT LBETKU.

Hanbonee maccoBbIMU CEMENCTBAMM HACEKOMbIX, MOCELLAIOLLMX LLBETKM
A. manshuriensis, 66111 Anthomyiidae (51%) n Chloropidae (17%) (Diptera) (Ta-
6nunua 2). Mpeacrasutenn cemeictea Anthomyiidae npuHagnexkat K 9 pogam
n 10 suaam: Adia cinerella (Fallén), Anthomyia avisignata Suwa, Botanophila
striolata (Fallén), Egle ciliata (Fallén), Delia linearis (Stein), D. tenuiformis Suwa,
Paregle audacula (Harris), Pegomya geniculata (Bouche), Pegoplata virginea
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Tabnuua 2.
Ob6wee KONMYECTBO HAaCEKOMbIX, COBPaHHbIX Ha LBeTKax Aristolochia manshuriensis
(OTpﬂ,u,-;achn(/)\:VlCTBo) 2002 . 2003 . 2005 . Wroro
Diptera 16 78 41 135
Sciaridae - 1 - 1
Phoridae - 2 = 2
Syrphidae - 1 - 1
Lonchaeidae - 9 - 9
Lauxaniidae - 1 - 1
Sepsidae - 1 - 1
Chloropidae 1 24 - 25
Drosophilid - 5 - 5
Anthomyiida 12 20 41 73
Muscidae - 11 - 11
Calliphorida - 1 - 1
Sarcophagid 1 1 - 2
Tachinidae 2 1 - 3
Hymenoptera 0 1 0 1
Braconidae - 1 - 1
Coleoptera 0 0 2 2
Lathridiidae - - 2 2
NToro 16 79 43 138
MpumeyaHue. "-" — HaceEKOMbIX He 0B6HapyKeHo.

(Meigen), Zaphne ambigua (Fallén). Camubl cocTaBnstoT 65% oT Bcex cobpaHHbIx
ob6pasuos. Cpeaun xnoponug, (Chloropidae) otmeueHsl 2 Buaa poaga Elachiptera
Macquart (E. tuberculifera Corti v E. sibirica Loew). 3gecb TakKe npeobnaganm
camupl. Kak BUAHO M3 NPUBEAEHHOIO CNUCKa, KPYr NOTEHUMaNbHbIX ONblanTe-
Nei A0CTaTOYHO LUMPOK.

OTMeuYeHo, YTO OMbIIUTENN, NOMAAAN B LBETOK, HAXOAATCA B HEM Ha MpPo-
TAYKEHWUM HECKO/IbKMX YacoB. 3aMn0/13as B LLBETOK, MyXa He BCEraa MoXeT bbIcTpo
13 Hero BblbpaTbcA. PaHee cywecTtBoBasio MHeHWe (Bopobbes, 1968), uTo myxm—
OMbLIUTENIN HE MOTYT MOKUHYTb LIBETOK Cpasy. BO3MOXKHOCTb BbICBOOOAUTLCA U3
«JIOBYLUKM» HAaXO4ALLMXCA Ha BHYTPEHHEW NMOBEPXHOCTU BEHYMKA BOJIOCKOB MO-
ABNIAETCA TONIbKO TOrAa, KOrAa Npou3onaeT OnblJeHUe, U BOJIOCKM YBAHYT. Hawm
HabntoAeHUA NoKasaau, YTo 3TO He Bceraa Tak. OKOMOLBETHWK MMeeT LoCTaTou-
HO KpyrMHble pasmepbl TPYOKM, @ HEKOTOPbIE MOCETUTENN LBETKOB HebonbLuMe.
MpeacTtaButenn cemeincts Hacekombix Chloropidae n Sepsidae ceobogHo 3ane-
TaloT BIyOb LBETKA M 6eCcnpensaTCTBEHHO NOKMAAIOT ero B TedeHue aHA. OfHaKo,
BOJIOCKU AeNCTBUTENbHO YAEPXKMBAIOT boslee KPynHbIX NpeacTaBuTenei, Hanpu-
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Puc. 28. Onbiautenmn Aristo/ochi manshuriensis:
(a) — Pegoplata sp. (Anthomyiidae), (6) — Scaptomyza pallida (Drosophilidae).

mep, Pegoplata sp. (pucyHok 28). PaHee [.I. Bopobbes (1968) n A.l. lonosau
(1973) oTmeTvAn daKT yaepHKaHMs HAaCEKOMbIX BO/IOCKaMM LBETKA [0 MOMEHTa
OMblIEHMSA, HO CUCTEMATUYECKOW NPUHAANENKHOCTU 3TUX MyX aBTOPbI HE NMPUBENMN.

H. BpaHaues (Brantjes, 1980) obHapy*Kun y Buaos Aristolochia esperanzae
Kuntze, A. cymbifera Mart. n A. brasiliensis Koppenaumio mexay pasmepamu
LBETKA M BbICOTOW TOpaKca OCHOBHOIO OMbIAUTENA. Y KMPKA3OHa MaHbYXKYpPCKO-
ro MOYHO HabtogaTh TaKoe COOTBETCTBUE TO/IbKO Ans Pegoplata sp. Hebonbline
pa3mepbl npeacrasuteneit cemencts Sepsidae, Chloropidae u Drosophilidae no-
3BO/IAKOT MM CBOBOAHO MonaaaTb BHYTPb M MOKUAATb LBETKM BHE 3aBUCMMOCTU
oT $asbl LUBETEeHMA.

MOXHO NPeanoNOXKNTb, YTO OCHOBHbIE OMbIIUTENN A0/IXKHbI NEPEHOCUTD
60/1bLLOE KO/IMYECTBO Mbl/bLEBbIX 3EPeH U nepeneTaTb Ha 3HaYMTe/bHbIe pac-
CTOSIHMA, YTOObI OCYLLECTBUTb MEePeKPECTHOEe OnblaeHWe LLBETKOB KMPKa3oHa
MaHbY}KYPCKOTO. Scaptomyza sp. UCNONb3YIOT LBETKU A8 PA3MHOMKEHUS, HO
OAHHbIM BUA HEe MOMKeT ObiTb OMbl/IUTENEM, NOCKOJIbKY MyXa He cnocobHa ne-
peHocuTb 6onee 10—-15 nbinbueBbix 3épeH. Menkue asykpblablie Chloropidae,
BEPOATHO, HE ABNAIOTCA OCHOBHbIMW OMbIIMTENAMM 3TOrO pacTeHus. Hecmotps
Ha BO3MOKHOCTb MHOTOKPATHOro cBOBOAHOIO NPOHUKHOBEHMA BHYTPb LBETKA,
HebonbluMe pasmepbl TeNa U 0COBEHHOCTU XETOTAaKCUM He MO3BOJIAIOT MEKUM
ABYKpPbI/IbIM nepeHocnTb 6onee 10 3épeH NblabLbl U3 LiBETKA B LIBETOK. B TO Bpe-
MA KaK 414 YCMeLwHOoro onblieHus, Hanpumep, A. maxima Jacq. Heobxogumo
6onee 100 3épeH nbinbLbl (Sakai, 2002). Bonee 3HauyMTENbLHON NpeaCTaBAAET-
€A posib KpynHbIX ABYKpbIAbix (Anthomyiidae, Calliphoridae, Tachinidae u ap.).
EAMHCTBEHHDbIN BU3WUT OMbIIMTENA TAKOTO pasmepa € KoHcneunduyHoro pacre-
HUS MOXKeT bbITb 6oslee ycneLwHbIM B MJIaHe OMblIEHMSA, YEM HECKOJIbKO mnoce-
LLEHNI MENKMUX HaCcEKOMbIX. MepenoHYaTOKPbI/IbIE M KYKU TOXKE MOTYT UrpaTb
pO/b B OMbINEHWUW, HO OHA HE3HAYMTE/IbHa.
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Myxmn, cnocobcTBya NepeKkpECTHOMY OMbIIEHUID, MEePeHOCAT reHeTude-
CKMI maTepman (NbinbLeBble 3epHa) Ha onpeaenéHHoe paccToaHme. XoTa Aab-
HOCTb MoJiIeTa aHTOMUWNA, OCHOBHbIX OMbINIUTENEN KMPKA30Ha, CneuuanbHo He
n3y4yanacb, NO—BMANMOMY, NPEACTaBUTENAM CEMENCTBA HE CBOMCTBEHHbI 60/b-
Wwue paccTonaHua nepeneta. O6 3TOM MOXKHO CyAuTb NO AaHHbIM MPOCTPaH-
CTBEHHOrO pacnpeneneHus Apyrux HaCEKOMbIX U3 TOM e rpynnbl Kaauntpat-
HbIX ABYKpblnblx — cem. Calliphoridae. Tak, K. Cmut 1 P. Yonn (Smith, Wall, 1998)
BbISSCHW/IN, YTO CpeAHee PaccToAHUE, Ha KOTOPOE PacCenaArTCa 3TN ABYKpPbI/bIE,
coctaBnsieT 135+26 m 3a CyTKM, @ C yY4ETOM NPOAO/IKUTENBHOCTU KU3HU U NOroa-
HbIX PaKTOPOB MaKCMMabHOE PacCTOSIHUE, MPONETaEMOE 3TUMM HAaCEKOMbIMMU
3a noKkoneHue, coctanaeT meHee 800 m.

NHTepecHO oOTMeTWUTb, 4YTO 6osee MNONOBUHbLI COBPaAHHLIX B LBETKAX
A. manshuriensis HaceKOMbIX COCTaBAAT camupl. MoA06HbIN daKT paHee OT-
meueH ana A. littoralis. U3 334 ocobeit Megaselia spp., Nocelaowmx LBEeTKM
aToro Buga, 96% coctasunum camupbl (Hall, Brown, 1993). C apyroin CTOPOHbI, B
uBeTkax A. pilosa, A. macrophylla v A. labiata oTme4yeHbl ToNbKO camku (Carr,
1924; Hame, Costa, 1985; Wolda, Sabrosky, 1986). Camku oTKiagblBatoT ANLA B
MeLLOYKe OKONOLBETHMKA, Tae BNocneacTBMM byaeT NpoMCXoanTb pa3BUTHE Nu-
UYMHOK. MoaobHbIN GaKT OTKAAAbIBAHUSA AnL, 0c0bsMM Scaptomyza pallida (Zett.)
(Drosophilidae) 6bin oTMeYeH HaMK 1 ANA KMPKA3OHA MaHbYMKYPCKOro. JINYmH-
Ku S. pallida pa3BuBatoTcA Ha BHYTPEeHHeN NoBEePXHOCTM OKOJIOLBETHMKA B Teye-
HWe Hedenu, T.e. CBEXEeOTPOXKAEHHbIe MyXM YCNEeBatOT Pa3BUTLCA 0 ONafeHus
OKO/IOLIBETHUKA M MOKMUAAOT LBETOK, UCMAYKaBLIMCh MblJbLEBbIMU 3€PHAMM.
MHorga myxu He ycrnesatloT pa3BMTbCA 40 MOMEHTA OTAE/NeHUSA OKO/OLBETHU-
Ka OT 3aBsi3W, OKOHYaTe/IbHOEe Pa3BUTME NPOXOAUT B NEPErHUBAOLLMX TKAHAX Ha
noBepxHOCTM 3eman. NMogobHbiMm 06pa3om NPOUCXOAUT Pa3BUTUE ABYX BUAOB
Elachiptera (Chloropidae).

YTOo Ke BneyeT CamML0B ABYKPbIIbIX B LLBETKM KMPKA30HA MaHbYKYPCKO-
ro? Ba*kHyto po/ib B NPUBIEKATENBHOCTM LBETKA A/1A HACEKOMbIX MOXKET UrpaTb
3anax. Tak, B cocTaBe apomaTa uBeTKoB A. littoralis npucyTCTBYIOT BeLLECTBa,
cxofHble ¢ pepomoHammn camok Megaselia spp., 4TO 1 3acTaBaAeT cCamuOB Mo-
cewaTb LBETKM 3TOro BMAA KMPKasoHa B Mouckax naptHepww (Hall, Brown,
1993). OgHako, OCHOBHbIM GaKTOPOM, MPUBEKAOWUM ABYKPbIIbIX B LIBETKM
A. manshuriensis, BepoATHO, ABNAETCA Nbl/bLLa, MOCKO/IbKY BCE OCHOBHbIE OMbl-
NIUTENN KMPKA3oHa — WKpPOKKe nonvdaru, gna KOTopbix NoAnHodarns — oguH
M3 BaXKHbIX cnocoboB nNuTaHuA. Monagas B LBETOK, HACEKOMblE OKa3blBalOTCA
B CBOe0bpa3HOl NIOBYLLKE U BbIHYK/AEHbl Y4acTBOBaTb B NPOLLECCE OMblAEHUA.

MOKHO 3aK/IOYNTb, YTO MMEHHO npeacTaBuTenn cem. Anthomyiidae as-
NIAOTCA OCHOBHbIMW OMbIAUTENAMU A. manshuriensis, NOCKONbKY MUMEHHO OHMU
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Puc. 29. MNnogp Aristolochia manshuriensis: (a) — cxema nioga 1 cemeHu, (6) — Hespenbin
nnog, (B) — pactpeckasiwmiica nnog (poto O.B. HakoHeuHOW).

06124a10T LWETUHKAMWU U ONpeaenéHHbIMU pasmepamm Tesla, KoppPenmpyoLm-
MM C AMAaMETPOM OKOMOLBETHUKA. MpeacTaBUTeNN OCTa/IbHbIX CEMENCTB ABY-
KPbI/IbIX, HAMAEHHbIE B LIBETKAX KMPKA30Ha MaHbUY}KYPCKOro, BHOCAT MEHbLLMIA
BK/1a4 B OMblaeHue.

MnopoobpasoBaHue. 3assA3biBaHMe naogoB A. manshuriensis 8 2003—
2005 rr. oTMeYeHO ye B Hayane UoHA, nosHoe co3pesaHne — B |-l gekage
OKTAbpa (HakoHeuyHaa v gp., 2005). Nnoa KMPKa3oHa MaHbYKYPCKOro — Lie-
CTUrpaHHas, bonee UANM MeHee UMIMHAPUYECKas, KopobouKa (pucyHok 29),
£o 11lcm gn. v go 2.5 cm B nonepeyHuKe, AAMHA NAOLOHOXKKN 5—6 cm. Takue
KpynHble pa3mepbl XapaktepHbl Ana 14 u3 21 Bnaa poaa KMpKa3oH, npounspac-
Tatowmx B Konymbun (Gonzales, 1990) 1 11 u3 30 BMAOB, Y KOTOPbIX ONMUCaHbI
nnoabl, B Kutae (Hwang et al., 2003), Hanpumep, A. maxima, A. trianae Duch.
(Gonzales, 1990), A. griffithii Hook. f. et Thomson ex Duch., A. kwangsiensis WY.
Chun et F.C. Liang (Hwang et al., 2003) n gpyrue.

dopmMmnpoBaHME NN0LOB KMPKA3OHA MaHbYKYPCKOro HauMHAETCA C KOHLA
Masn — cepeanHbl UIOHA. B 3TOT Nepuog oHW CBETI0—3€e/1EHble, HO NMPU CO3peBa-
HUW, B cepegunHe OKTabpa, npnobpeTatoT TEMHO—KOPUYHEBYIO OKpacKy. Cyxue
NAoAbl PAaCTPECKMBAIOTCA OT BEPLUMHbI K OCHOBaHWIO (CHU3Yy—BBEPX — CEeNTUUMA-
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HO—CYTYpasibHO) NPOAO/bHBIMU TPELLMHAMM Ha LIECTb CTBOPOK C KOXMCTbIMMU
cepoBaTo—6enbiMu neperopogkamm. Kopobouka pasgenserca Ha WwecTb rHé3a, B
KakA0M M3 KOTOPbIX NIOTHO C0AMM ynakoBaHo oT 15 a0 23 cemsaH (Bcero B nao-
Ae HacuntbiBaeTcs 104.98+34.92 cemsH). B okTabpe — Hoabpe cemeHa YacTUYHO
WM NONHOCTBIO BbICbINAKOTCA U3 KOPOOOUKM, HO MHOTAA OHW COXPAHAIOTCA B ee
OCHOBaHMW Ao cnepytollero roga. Kopobouka pacnagaetca Ha 6 N€HTOBUAHbBIX
CTBOPOK MPUMKpPENAEHHbIX K NN10A0HOXKe (pucyHoK 29). Kak otmeuaeT C.B. He-
ctepoBa (1993), B ypoKaWHbIV rog Ha inaHe MOXKeT bbiTb chopMmMpoBaHO A0
200 Kopoboyek, B KOTOPbIX CO3PEBAIOT B LLe/IOM 0K0/10 20 ThIC. CEMSH.

CemeHa N/0OCKWE, MOYTU TPEYrosibHble, cepaLeBUAHO—3aKPYINEHHbIe,
9.2410.13 mm gaunHoM, 9.44+0.26 MM LUMPUHOM; CEPON, KOPUYHEBOMN MM Ce-
poBaTO—HOypolt OKpacKkn. Ha BepXHeN CTOPOHE HECKOJIbKO BbIMYK/bIE, C PbIX/IbIM
W LWepOoXoBaTbIM HaneTom, 6e10BaTOro UM CEPO—KENTOBATONO LBETA, HA HUMK-
Hel — c/ierka BorHyTble, 6onee MAM MeHee rnagKkue, € TYNbIMU Kpasmu, npu-
NoAHATbIMM B BUAE BOPTUKOB, M NOXOXKME HA YNOLWEHHOE «cepaeyko». Macca
1000 cemsaH 30.31£0.35 r. CemeHa CHabKeHbl KOXKUCTbIMU OCTaTKaMM 3HAOTe-
CTbl B BUAE TOHKOM MONAYNPO3PayYHOit U NPOAOSbHO PACcCNaMBAtOLLENCA NEHTbI
anunHol 3.0-3.5 cm v wnpuHoii 0.6—1.0 cm, KOTopas CBepXY NPUKPbLIBAET CeMS.
K HeMy Ha TOHKOW HUTU NPUKPENAAETCA NeperopoaKa AYerkn nnoga — «noay-
WweyKa» — ctpoduab, 06pa3oBaHHAA NAPEHXMMHbBIMU KaeTKamu GyHUKytoca U
NIerko oTAenArLWwanca OT CEMeHU BO BpemA noaeTa 1 Npu yaape o BeTKW. JleHTa
coeanHAeTCA CBOEN CepenHOM C BbleMyaTbiM Kpaem cemeHu 1M obpasyeT aBa
TYnNbIX, c1ab0 U30rHYTbIX B Pa3Hble CTOPOHbI KKPbIabIWKa» gaMHon 1.5-1.7 cm
Ka*K4oe, KoTopble B pacrnpaB/ieHHOM COCTOAHUM NPeaCcTaBAAOT cobol aBe fo-
nactv nponennepa. Magatowee cema BbICTPO BPALLAETCA BOKPYr CBOEM OCU MO
YaCOBOW CTPEJIKE M OMNYCKAETCA Ha NOYBY OCTPbIM KOHUOM. Takum obpasom, ce-
MEeHa KMPKA30Ha MaHbYXKYPCKOro OTHOCATCA K KaTeropum KpblaaTbiX CEMAH, a
TOYHEee K BpaLaloWwmMca NeTy4Kam ¢ ABYMSA PaBHOYAANEHHBIMM KpblbaAMU (NO:
TepexuH, 1996). 3TM KpblOoBUAHbIE 06Pa30BaHNA YBENINUYMBAIOT CNOCOBHOCTb
CEMSH K NepemeLleHnAM B BO34YLHbIX NOTOKax (Heyaes, HakoHeyHas, 2009).

M3 1500 Habnogaswimxcs useTkos B 2003 r. 3aBaA3anucb 30 na1oaos, a B
2004 r. — 34 nnopaa, To eCcTb NPOLEHT NaogoobpasoBaHua 6bin 2% n 2.3%, cooT-
BeTCTBeHHO (HakoHeuHas u ap., 2005). NoKasaTenn nNpoayKTUBHOCTU Ha Naoq,
OblNM AOBONILHO BbICOKMMM, MPOLIEHT cemeHuPUuKaumm coctaBua cabilme 90%
(Tabnuua 3).

MPUYMHbI TAaKON HMU3KOM 3aBA3bIBAEMOCTU MN0A0B, BEPOATHO, CBA3AHbI C
OTCYTCTBMEM OMbINEHMA LBETKOB KMPKA30Ha MaHbYXypPCKOro. [oM1MMO yKasaH-
HOW BbllLe HEBO3MOMXHOCTU GU3NUYECKOrO KOHTAKTa Mbl/bLbl M pbiabla 6e3 no-
cpeaHuKa (onblanTens) ns—3a pasmepa LBETKa U PacroOKEHMA PENPOAYKTUB-
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Tabnuuya 3.
CemeHHas NpoayKTUBHOCTb Aristolochia manshuriensis

log, Mnoabl, Ne n/n MCM Ha nnog, ®CM Ha nnog, MNC Ha nnog, %
2003 1 149 145 97.32
2 143 136 95.10
3 164 156 95.12
4 134 132 98.51
5 170 160 94.12
6 147 139 94.56
7 153 141 92.16
CpegHee 151.431+4.68 144.14+3.91 95.27+0.79
2004 1 147 138 93.88
2 138 135 97.83
3 127 121 95.28
4 128 119 92.96
5 137 132 96.35
6 118 102 86.44
7 138 129 93.48
8 113 110 97.35
9 116 114 98.28
10 105 98 93.33
11 123 116 94.31
12 125 120 96.00
13 120 119 99.17
14 102 96 94.12
15 98 88 89.79
16 95 89 93.68
17 108 104 96.30
18 124 120 96.77
19 122 118 96.72
20 132 128 96.97
CpegHee 120.80+3.18 114.80+3.28 95.95+0.67
2005 1 51 44 86.27
2 49 49 100
3 73 63 86.31
4 72 69 95.83
5 43 42 97.67
6 46 38 82.61
7 97 89 91.75
8 83 75 90.36
9 76 70 92.11
10 67 62 92.54
11 72 64 88.89
12 65 63 96.92
13 76 73 96.05
14 84 82 97.62
15 67 61 91.04
16 63 60 95.24
17 59 51 86.44
CpegHee 67.24+3.52 62.06+3.39 92.21+1.20
CpegHee 3a 2003-2005 rr. 104.9815.26 99.09+5.16 93.94+0.59

MpumeyaHue: MCI —noTeHUManbHas cemeHHas NpPoayKTMBHOCTb, PCIM — paKkTUYecKan
CeMeHHasA NPoAYKTUBHOCTb, MNC — NpoLeHT ceMeHnbUKaLmu.
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HbIX OPraHoOB, OTCYTCTBME OMIOAOTBOPEHUSA MOXKET ObITb CBA3AHO C YaCTUYHOM
HEeCOBMeCTUMOCTbIO. B 3TOM c/iyyae onblieHMe NblAbLOM U3 TOFO XKe LBeTKa He
NPOUCXOAMNT, HO MOKET BbITb YCMELHbIM MPU Y4aCTUM Nbl/bLbl U3 APYTOro LBeT-
Ka, AarKe Toro e pacteHua (PpeHkenb, ManyH, 1982). Takue cnyyau BbisiBEHbI
Yy HeKoTopbIX npeactaButenei poaga Aristolochia, Hanpumep, y A. maxima. Mo
pesynbratam cBomx onbiToB L. Cakawm (Sakai, 2002) npeanonaraet Hannuume ca-
MOHECOBMECTUMOCTM NO CNeAYHOLWMM NpUYnMHam: 1) oTcyTcTBMA 3aBA3bIBAHMA
NJ040B B OMbITE MO CAMOOMNbIZIEHMIO LIBETKOB, 2) YCMNELHOro 3aBA3blBaHMA N0-
0B NpW NepekpEcTHOM onblieHUU. CaMOHEeCOBMECTUMOCTb OOHAPYKEHA UM U
Y HEKOTOPbIX APYrMX BUAOB pofa, Hanpumep, ansa A. gigas Lindl. Pazanuvem B
CTENEHM COBMECTUMOCTUN 06BACHAIOT 60N1ee BbICOKMIA NOKA3aTe b 3aBA3bIBAHMA
nnopos A. inflata (18.7%), yem A. maxima (2.4%) npu cBO6OAHOM OMbINEHUK
useTkoB (Sakai, 2002). Mo mHeHuto L. Cakam, YacTMyHasAs HECOBMECTMMOCTb
NbI/IbLbI U PbISIbLA — BaXKHbIN GaKTop, onpeaenarLLni yCNewHOCTb NepeKkpecT-
HOTO OMblIEHWUA U 3aBA3bIBaHWE NI0A0B Y KaXKA0ro 13 ABYX BUAOB.

B uenom, MOXHO 3aKNHUYUTL C/edytolllee: HECMOTPA Ha TO, YTO LBETOK
KMPKa30Ha MaHbYXypcKoro obnagaet npucnocobneHnamm K cTporomy nepe-
KPECTHOMY OMbIZIEHMIO, PacTeHWE CNOCOBHO MCNONb30BaTb CAMOOMbINEHNE MO
TUMNY aBTOraMUU UAU TeATOHOraMMK NPU OTCYTCTBMM APYrMX PenpoayKTUBHbIX
ocobell. Kak onsa camoonblNeHusa LBETKOB, Tak U ANA NepeKpECTHOro onble-
HWA, HEeOobXOAMMbl HAaCeKOMbIe—OMbINUTENN, OCYLLECTBAAIOLLME MepeHoCc A0-
CTaTOYHOTO KOAMYECTBA Mbl/bLEBbIX 3E€peH Ha pblible necTuka. Hanunuue
NoAXoAAWMX ONbIANTENEN MOXKET bbiTb 0AHMM U3 GaKTOPOB, ONpeaenArLLMX
yCnewHocTb NA0AOHOLWEeHUA. Manoe KonnyecTso GOopMUPYHOLLMXCA NI0A0B U
CeMSAH, BO3MOXHO, HeZIOCTaTOYHO He TONbKO AN pacllMpeHmMs rpaHnL, apeana,
HO M ONA NoAAEPMKaHUA UMEIOLLMXCA TPaHUL, ITO ABAAETCA OAHOW U3 NPUYUH
NOCTENEHHOro COKPaLLEHNA TEPPUTOPMM, KOTOPYIO MOKa ellle HacenatoT ocobu
Aristolochia manshuriensis.

PanpocTpaHeHue ceMsaH. KMPKa3oH MaHb4YKYPCKMI1 — aHEMOXOpHOEe pac-
TEHME — cemeHa PacrnpoCTPaHAIOTCA B OCHOBHOM C MOMOLLLbIO BETpa. Ha 370 yKa-
3bIBAlOT TaKMe MPUCNoCcobieHna A4S BO3AYLIHOMO PacCeneHus PacTeHUi Kak
60/NbLIOE KO/IMYECTBO JIEFKMX CEMAH TPEYrosbHOW GOpPMbl C KPbIIOBUAHBIMMU
BblpocTamu, 61arogapa KOTOPbIM OHW NPV MafeHMM BPaLLAOTCA BOKPYr CBO-
el ocu. B npupoaHbIX YCA0BUAX MAOAOHOCALLME SINaHbl BbIHOCAT CBOW IUCTbA,
LBETKK, U, CNef0BaTeNbHO, N10Abl B BEPXHWUIA ApyC feca. Mpu pacTpecknsaHmm
CYXMX N/I040B CEMEHA BbICbINAOTCA U3 THE3A U C NOPbIBAMM BETPA YNETAIOT Ha
pacctosiime o 50 m 1 6os1ee OT MaTEPUHCKOTO PacTeHus. He NCKAUYeHo, YTo
BO BPeMA MOJIETOB 4aCTb CEMAH KMPKa30Ha MaHbUY}KYPCKOro 3acTpeBaloT cpeam
XBOM Ha BETBAX MUXT U KeApOBbIX COCEH WM B TPELLMHAX KOPbl AEPEBbEB, a 3a-
Tem 0cBOBOXKAAKOTCA NPU PacKaunmBaHMM BETBEN NOPbIBAMM BETPA U MPOAO/NKA-
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IOT CBO€E paccesieHune. Cne,u,yeT OTMETUTb, YTO ANA TeppuTopun BopnCcoBCKOro
naaTo B 0OCEHHE—3UMHUM nepunoa XapaKTepHbl CU1IbHblE BETPbI CEBEPHOIO U Ce-
BEpPO—3anagHoro HaﬂpaBHEHMﬁ.

Hepep,Ko CeéMeEHa KMPKa3OHa NaaatoT B BOAY U UX YHOCAT pPedYHble NOTO-
KW Ha OECATKU KUJIOMETPOB. OcobeHHo BO BpemA 0BUNbHbIX OCEHHUX AOH(,D,EI)II,
KOrga ropHbleé pekun Ha EODMCOBCKOM Nn1aTo B MeCTaX NMpPpon3pactaHnAa KNpKa-
30Ha MaHb4>XYPCKOro CtTaHoBATCA 6bICprIN\M M BbIXOAAT U3 6eperOB. bnaroga-
PA HEHAMOKaKLWMm obonoykam cemeHa KMPKa3oHa MOrTyT HaxoguntbCA B BOAE
AIWITe}'IbeIﬁ nepunog n He TOHYTb, NPW 3TOM OHU NpeogoNeBaOT 3HAYUTE/IbHbIE
paccToAHNA. PaCﬂpOCTpaHEHMe cemMmAH C BOAHbIMU NMOTOKaMM OrpaHUYMNBaAETCA
Hanpas/1eHUeEM TeEYEHUA PEKN, PYC/Z1I0 3a4a€eT CBOEO6pa3HbIﬁ BEKTOP ABUXEHUA
nonpeaenaetr MmMrpaunto CeMmaH.

B nutepaTtype OTCYTCTBYIOT CBeAeHUA O NoefaHUn U PacnpoCTpaHeHUM
CeMAH KMPKa3oHa MO3BOHOYHbIMU KUBOTHbIMU. Hamu BbifABAEH BUAOBOW CO-
CTaB *KMBOTHbIX—NOTPebUTENEN CEMAH. M3 MNEKOMUTAIOLWNX CEMEHA KMPKa3oHa
MaHbY}KYPCKOro NoeaatoT rpbisyHbl: 6enku (Sciurus vulgaris), netarn (Pteromys
volans) v 6ypyHayku (Tamias sibiricus), KoTopble 3abUpatoTcA Ha BETKU U1, pa3py-
WwasA 060N04YKy NN0A0B, U3BAEKAIOT cemeHa. Kpome Toro, 6ypyHAyKM 3anacatoT
CeMeHa B «KNaA0BbIX», PACMO/IOKEHHbIX B HOPKAX M MPUKOPHEBbLIX Aynax Ae-
peBbeB. OnaBLiMe Ha NOYBY NAOAbI M CEMEHa NOeAatoT MbllEBUAHbIE TPbI3YHbI,
npexae Bcero, KpacHo—cepble nonesku (Clethrionomys rufocanus) v asuaTtckue
NecHble mbiwn (Apodemus peninsulae). Hepgo3penble nnogbl, BEPOATHO, eanT
rumananckume measean (Ursus thibetanus).

M3 NTUL, OCHOBHblE MOTPEBUTENN CEMAH KMPKA3OHA MaHbYXKYyPCKOro —
nononsHu (Sitta europaea), KoTopble, KPOMe TOro, B HEHO/IbLLOM KOMYecTBe
3aroTaB/MBAIOT UX, YCTPaMBaA «KAa[oBble» B TPELMHAX KOPbl Ha CTBOAAX Ae-
pPeBbEB U B BEPXHEM C/ioe no4sbl. CEMeHammn NMTalTCA NTULbI M3 cemelicTea
CUHULEBbIX: YepHOronoBas randka (Parus palustris), nyxnsk (Parus montanus) n
BOCTOYHAA CUHULA (Parus minor); pns HAX XapaKTepHo 3anacaHne cemsH («Kna-
[0Bble» B TpelMHax Kopbl). MoenaloT cemeHa U BbOPKOBbIE MTULbI: BbIOPKK
(Fringilla montifringilla), yccypwuiickue cHernpu (Pyrrhula griseiventris), Bo3-
MOHO, cnbupckme yeuesmubl (Carpodacus roseus) n HekoTopble apyrve. Be-
poaTHble NoTpebuTenn NAoLoB U ceMaH — pabunkn (Tetrastes bonasia), Keapos-
Ku (Nucifraga caryocatactes), aatnbl: 6enocnuHHble (Dendrocopos leucotos) u
6onblume nectpble (Dendrocopos major). Bbille nepeyncieHHble BUAbI TPbI3Y-
HOB W MTUL, HE ABAAIOTCA NPAMbIMMW areHTaMu ANCCEMMHALMK, TaK KaK paspyLua-
tOT NAI0AbI U ceMeHa 3ybamu, KAoBaMuK 1 B NuLLEBapUTeibHOM TpakTe. OgHaKo,
6YPYHAYKM, MOMOA3HM MU CUHMLLBI, aKTMBHO 3aMacatoLme CeMeHa pPacTeHni, npu
MX TPAHCMOPTMPOBKE B KJa[0Bble HE Pa3pyLUaloT TBEPAble NOKPOBbI, U, TAKUM
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o06pa3om moryT bbiTb CAydYaliHbIMKM areHTammn guccemeHauuun (Heuaes, Hako-
He4yHasn, 2009).

Aristolochia contorta
OunHamuKa uBeTeHUA. B yCnoBMAX MHTPOAYKUMM NepBble LBETKU
A. contorta NoABAAIOTCA B cepeauHe UI0AA, MAacCOBOe LBETEHME MPOUCXOAMUT B
nepuog ¢ 20 utona no 10 asrycrta, a K 20 aBrycta octatoTca eAUHUYHbIE LLBETKN;
B MPUPOAHbIX NOMYAALMAX KUPKA3OH CKPYYEHHbIW LBETET B Mtone—aBrycTe (MBa-
HoBa, 1936; Xapkesuy, 1987; Hecteposa, 20086).

PacKpbliTie OKOMOLBETHUKA HauMHAETCA C NOABAEHUA LeAN Mexay ABY-
mMa nonactamu (pucyHok 30, 6), KoTopas pacluMpPAeTca U yBeNMYNBaeTCs B ANK-
HY OT LeHTPa K KpasAm OKONOLBETHMKA. [locTeneHHo Lenb paclimpaeTcs, Kpas
OKONOLBETHUKA OTrnbatoTcs (pucyHok 30, B).

0] CYTO‘-IH0171 AVNHAaMUKE U onbl1eHNN BUAa NMOKa HUYEro He NU3BECTHO.

Mnopoo6bpasoBaHne. PopmnpoBaHne NNOA0B KMPKA3OHA CKPYYEHHOTO
HaYMHaeTCA B KOHUE MIOHA — cepeanHe unionda. B aToT nepuos oHU cBeTno—3e-
NéHble, HO NpuK CO3peBaHMU, B CeHTAbpe—oKTAbpe, NpuobpeTaloT Kopu4He-
BYIO OKpacky. Mnopg A. contorta — wapoBuaHan AN oBanbHas KOpPoboyKa noy-
TV B ABa pasa Kopoue nnogaa A. manshuriensis. Mnoapl 31.98+0.91 mm an. u
31.1940.62 mm wup. MNaoapl TakKMX pa3mepoB XapaKTepHbl, Hanpumep, ana 9 su-

Puc. 30. Cxema packpbiBaHMA BEHYMKOBUAHOTO OKONOLBETHUKA Aristolochia contorta.
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7

Puc.31.NnopgAristolochia contorta: (a)—3penbiiinnog, (6)—cemeHa
(doTo O.B. HakoHeuHoM).

noB poaa Bo dnope Kutas (Aristolochia howii Merr. et Chun, A. mollissima Hance,
A. kunmingensis CY.Cheng et J.5.Ma, A. saccata Hook.f. et Thomson ex Klotzsch,
A. thwaitesii Hook., A. austrochinensis CY.Cheng et J.S.Ma, A. foveolata Merr.,,
A. tuberosa Liang et Hwang, A. tagala Cham.) (Hwang et al., 2003), n 3 BnzosB
Bo ¢nope CeBepHont AMepukn (Aristolochia erecta L., A. clematitis, A. californica
Torr.) (Barringer, Whitteremore, 1997).

Cyxue nnoAbl pacTPeCcKMBakOTCA OT OCHOBaHUA K BepLUNHE (TO ecTb CBEpPXY—
BHM3) NPOAOAbHbLIMW TPELWMHAMMN Ha LIECTb CTBOPOK, KarKAas U3 HUX MMmeeT
TOHKYIO HUTEBMAHYIO NAOAOHOMXKY (AnnHoto 3.0-3.5 cm), KoTopas coeamnHseT-
ca B6/M3M cTebns ¢ OCTaNbHbIMU NIOAOHOMKKaMM (pucyHOK 31). Mpu nopbiBax
BeTpa, bnarogapa ynpyrMm 31acTUYHbIM NIOAOHOMKaM, KOpoboyKa BpallaeTcs
BOKPYT CBOEI 0CU, pacKauyMBaeTCA B pa3Hble CTOPOHbI U JaXKe nepeBopaymBaeTcs
BEPTUKaNbHO, pa3bpacbiBas cemeHa.

Bec Kopoboukun ¢ cemeHamm — 1.05+0.10 r. BHyTpn KOpObBOUKM HaxopAT-
CA WeCTb CepoBaTbiX NEPEropoAoK, PasfenstLmx ee Ha WeCTb FHE3, B KaXK-
0o 13 KoTopbix oT 18 Ao 45 cemsaAH (Bcero B naoAe coaepXuTca Ao 256 cemsH,
B cpegHem no nnogam — 182.08+5.76 cemaAH). OHM YAaCTUYHO MM MOJHOCTbIO
BbICbINAOTCA M3 KOPOOOUKM B OKTADPE, K KOHLY AeKabpsa B KOPobHouKe 06bIYHO
OCTaloTCA eANHMYHbIE cemeHa. Ha oaHol nnaHe, gocTuratowen 8 M, MOXKeT BU-
ceTb A0 50 Kopobouek.

CemeHa TEMHO—KAWITAHOBbIE, M/NOCKME, HEMPaBW/IbHO TPEYroNbHOM
WUAW MOYKOBUAHOW POPMbI, OKPY!KEHHbIe Kpbliom. LUMpMHA BbINOSHEHHbIX
cemAH BMecTe C Kpblinom coctasnset 10.02+1.41 (7.23-13.45) mm, gnunHa —
6.67+0.92 (4.31-8,48) mMm; WMpUHa cemeHM 6e3 Kpblia coctaBnaneT 5.60+0.91
(2.37-8.02) mm n anmnHa — 3.5940.53 (2.25-4.9) mm; Bec 100 BbINO/IHEHHbIX
cemAaH — 1.13+0.04 r. [leTanbHOe OMMUCaHWE CTPOEHMA CEMSH OMnyb/MKOBaHO
(Nakonechnaya et al., 2013).
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Tabnuuya 4.
CemeHHas npoayKTUBHOCTb Aristolochia contorta
Mnopapl MNCM Ha nnog ®CM Ha nnog, MNC Ha nnoga, %
1 256 68 26.56
2 216 66 30.56
3 156 95 60.90
4 215 47 21.86
5 145 39 26.90
6 210 64 30.48
7 183 70 38.25
8 198 15 7.58
9 152 47 30.92
10 175 30 17.14
11 205 74 36.10
12 186 34 18.28
13 179 66 36.87
14 154 50 32.47
15 169 67 39.64
16 166 60 36.14
17 173 6 3.47
18 164 45 27.44
19 192 23 11.98
20 194 19 9.79
21 200 131 65.50
22 167 2 1.20
23 123 29 23.58
24 192 17 8.85
cpegHee 182.0815.76 48.5+6.08 26.77+3.27

MpumeyaHue: MCI —noTeHUManbHasn ceMeHHas NPoayKTMBHOCTb, PCI — paKkTUYecKan
cemeHHasa NPoAyKTUBHOCTb, MNC — npoueHT ceMeHndUKaLmm.

KpblioBraHble 06pa3oBaHUA ceMeHM YBEANUYMBAOT CNOCOBHOCTL K nna-
HUPYIOLLLEMY NONETY B BO3AYLUHbIX NOTOKaxX. TakMM 06pa3om, cemeHa KMPKaso-
Ha CKPYYEHHOTO TaK»Ke OTHOCATCA K KaTeropum KPblNaTbIX CEMAH.

MoKasaTesn NPOAYKTMBHOCTM Ha NAo4 He 6biNn BbICOKMMM, MPOLLEHT ce-
MeHUPUKauMKM cocTaBma okono 27% (tabaunua 4).
PacnpocTtpaHeHue cemAH. KMPKa3oH CKpyYeHHbI TaKKe ABNAETCA aHemMo-

XOPHbIM pacTeHUnem. OcCHOBHble I'IOTpE6MTeﬂM CceMAH KMPKa3oHa CKPYYEHHOIo —
CUHULLbI: HEPHOTroNn0Bble Fa4YKM U BOCTOYHbIE CUHWLIbI , OHW PA3pPyLLAOT K1HIOBOM
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KOpob0ouKM, n3BneKas cemeHa (Heuaes, HakoHeuHasn, 2009). Bo3mMoXKHO, MAKOTb
CEMAH NoeAatoT NOMOA3HU. YNOMAHYTbIE BUAbI NTULL HE ABASIOTCA NPAMbIMU areH-
TaMW AMCCEMMHALLMM, TaK KaK paspyLuatoT Ux NoKposbl. CemeHa, onasLune Ha no-
yBy, NOTPEBAAIOT MblEBUAHbIE TPbI3yHbI U dasaHbl (Phasianus colchirus), paspy-
watoLme nx 3ybamu (rpoisyHbl) 1 B NULLEBAPUTESIBHOM TPAKTe. Kpome Toro, 4acTb
CEMAH NOTPEOUTENN POHAIOT Ha NOYBY, A€ OHXU MOFYT NPOPACTU.

Takum obpasom, cemeHa ABYyX BWAOB poAda KWpKasoH — Aristolochia
manshuriensis n A. contorta, pacnpocTpaHATCA B OCHOBHOM BETPOM U B MEHb-
Wwen creneHn — BoAoMN. NO3BOHOUYHbIE KMBOTHbIE (NTULLbI, MENKME FPbI3YHbI)
ABNAOTCA CAYHAUHBIMW areHTaMmn AUCCEMMHALMU STUX PacTeHuii. Bo3MoXKHO,
YyTO BblpaboTaHHble ABYMA BMAaMu poaa Aristolochia npucnocobneHunsa ana
pacnpocTpaHeHMa ceMAH NOMOIIN COXPAHUTLCA U PacLLUMpPUTbL 061acTb pacnpo-
CTPaHEeHUA B MOCTOAHHO M3MEHAIOLLLEMCA MUpPe C TPeTUYHOIo Neproaa — Bpeme-
HW, OT KOTOPOTO KaK MUHUMYM OAMH U3 ABYX BUAOB (KUPKA3OH MAHbYKYPCKUIA)
BeAeT CBOH 3BOJIIOLMOHHYIO NCTOPUIO.

2.7. CNoCoBbl PASMHOXEHUA. OHTOMEHES

CyLLecTByOT ABa MHEHMA 0 cnocobax BO30OHOBNEHUA KMPKA3OHA MaHb-
YKypcKoro B npupoge. CornacHo og4HOMY M3 HUX, KNPKA30H MaHbYKYPCKMI pas-
MHOaeTcs MpeMmyLIecTBeHHO BereTatMBHO (Camoiinosa, 1958; KypeHLoBa,
1968; KypeHuoBsa, Banosa, 1969), no HabaoaeHUaM Ke Apyrnx aBTopos, AN
3TOro BMAA XapaKTePHO TO/IbKO CeMeHHOoe BO30O6HOBAEHNe, MOPOC/ib UK YKO-
peHeHue noberos MMmn He obHapyKeHbl (Tonosau, 1963; Cansuk, 1978a, 19786;
Hecteposa, 1993). Mo Hawmm gaHHbIM A. manshuriensis ncnonb3yeT oba cno-
coba BO306HOB/IEHUSA, HO B pa3HOM cTeneHn. PasmHOXeHMe cemeHaMmu, cKopee
BCEro, ABAAETCA MPEMMYyLLECTBEHHbIM, KOHEYHO, B TOM Cayyae, Korda /svaHa
6n1aronony4yHo LBETET M ycrellHo 3aBsa3biBaeT naoabl (HakoHeuHas, 2007). Bo
BpemsaA NnoseBbiX UCC/eAoBaHMN HEOAHOKPATHO OblIM HallAEeHbI CeaHLbl NepBo-
ro roga (loBeHwbHble) M 6onee B3pocablie (MMMaTypPHbIE) pacTeHMaA B Monyns-
LMK, NnpomnspacTatoLlen Baonb p. boprcoska. Tepputopums, Ha KOTOPOI HAXoANT-
CA OaHHas nonynsuus, NPUHaAANEXUT BOEHHOMY BeAOMCTBY M AOCTyN Ha Hee
orpaHuyeH. 3aecb 0cobu KMPKA30OHA MaHbUYXKYPCKOro A4OCTUIalOT PEnpPoayKTUB-
HOro BO3pacTa M yCreLwHo NA0AOHOCAT.

OaHOM M3 MPUYMH, TUMUTUPYLOLWLEN NpopacTaHWe CeMSIH, MOXeT ObiTb
Hann4yme NeCHOM NOACTUKM U3 ONaBLIMX NNMCTbeB. OBbIYHO OHA UTrPAET UCK/I0-
YUTENIbHO BaXKHYIO POJib B NIECHBIX GUTOLEHO3aX, OKa3bIBAET MONOKUTENbHOE
B/IMSIHME HA eCcTecTBEHHOE CeMeHHOe BO30OHOB/IEHME APEBECHbIX PACTEHUN,
CNOCOBCTBYET HAKOMIEHUIO BArM U NUTATENbHbIX BELLECTB B MOYBE, a TaKxke
B/IMSIET Ha TENIOBOM M BO3AyLWHbIM pexumbl (Tpasnees, 1972; CanoKHWKOB 1
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ap., 1993). Ho gns cemAH KMPKa3oHa MaHbY}KypCKOro npu npopactaHMm oco-
6eHHO BaKEH KOHTAKT C MoyBOM. Kak mokasanu uccneposaHua (Hecteposa,
1991; BopoHKoBa map., 2000), cemeHa B 1abopaTopHbIX YCNOBUSAX HA GUALTPO-
Ba/IbHOW Bymare He npopacTatoT. Mof06HbIN 3PPeKT, NpenATCTBYOWMI Npopac-
TaHWIO, MOXKET OKa3blBaTb M 1IeCHAA NOACTU/IKA.

Kak okasanoco, cyLecTByOT CBOM TOHKOCTU 1 NPY NPOpPaLLMBaHUN CEMAH
KMPKa3oHa MaHbukypckoro. Mo yteepraeHuto J1.H. Cansuk (19786), cemeHa He
MMeIOT ryHOoKOro NoKosA 1 npopacrtatoT 6e3 cTpaTudumKaLmm npu Temnepatype
18-23 °C. Takaa 0cobeHHOCTb OHTOreHe3a — NoKasaTeb onpeaenéHHon pusmno-
JIOTMYECKON NPUPOAbI CEMAH, XapaKTePHON ANA pacTeHUM TEMNbIX KAMMATUYe-
CKMX 30H. Mpn nocagke B rpyHT, No gaHHbiMm J1.H. Cansumk n A.A. YawyxmnHoi
(1979), nyywmm BapMaHTOM A1 NPOPACTaHUA CEMSAH B ycanoBuax MpumopcKo-
ro Kpasa OKasa/icA BECEHHWIN NOCEB NOC/E XPaHEHUA CEMAH NPWU MOBbILLIEHHbIX
Temnepatypax (He meHee 15 aHeit). MNpu TaKOM perrMMe B MX OMbITax BCXOAbI
NOABMA/INCL B Havasie UOHA, BCXOXKecTb cocTaBuna 80%. Mo gaHHbIM Apyrux as-
TopoB (Hecteposa, 1993; BopoHkoBa n gp., 1995, 1996, 2000), BbICOKMI npo-
LeHT BcxoxkecTu (85%) 6bln MOyYeH TaKKe Npu oceHHem nocese. B ycnosusax
WHTPOAYKLMW NPU MOCEBE B FPYHT BCXOXKECTb COCTaBAAIA NPU BECEHHEM NOCeBe
62.5%. Mpn ncnonb3oBaHUM B OCEHHUX NMOCEBAaX CynecyaHoM Noysbl ¢ 60bLIOM
npumecbto Topda Hbla nonyyeHa bonee BbicOKan BexoxkecTb (fonosay, 1973).
CemeHa He TepAlT BCXOXKECTU MPU PaBHOBECHOWM B/IA*KHOCTU, COOTBETCTBYHO-
LLLe MoKasaTeto BO34YLWHO-CYX0M BNAXKHOCTU ceMsH, 6.2—6.7% (BopoHKoBa U
ap., 1999); coxpaHstoT *KnsHecnocobHocTb B TeyeHme 1-2 net (Opexosa, 2005).
JonroBpemeHHOe XpaHeHWe CeMAH B XWAKOM a30Te MPUBENO K CHUMXKEHMUIO
BCxoXecTn bonee yem Ha 50% (Hecteposa, 2003).

Mpu uccnenoBaHuM oHTOreHesa A. manshuriensis 6bl1v BblgENEHbI TPU
nepuoza pasBuTUA U CEMb BO3PACTHbIX COCTOSHMUI OT CEMEHM A0 reHepaTUBHO-
ro pacteHus (pUcyHok 32).

|. /lameHnm~Helii nepuod.

1. Cems (se). CemeHa BbIMyKNO—BOTHYTble, CBET/I0-KOPUYHEBbIE. 3apoabl
NnHenHbIn 1.5-1.6 mm an., 0.4-0.5 mm wup., anddepeHuMpoBaH Ha NepBuY-
HYIO OCb M 2 CEMALONN, NOTPYKEH B 0OUNbHbIN SHAOCNEPM.

B ycnoBusax KyibTypbl MaccoBble BCXOAbl MOABAAIOTCA BO BTOPOM MONOBUHE
nioHs. MpopactaHMe Hag3eMHoe.

IIl. peceHepamueHbIii nepuod. MeTpuyecKkme BeIMYNHbI BO3PACTHbIX Xa-
PaKTePUCTUK pacTeHnin A. manshuriensis npusegeHbl B Tabanue 5.

2. Mpopocmok (p). Mpu NpopacTaHUM TMNOKOTUAb BbIHOCUT Ha MOBEPXHOCTb
NoYBbl A,BE IMHENHbIE CEMALONN U [1Ba HACTOALMX IUCTA. JINCTbA CYyNpPOTUBHbIE,
ONyLWEHHbIEe, Ha BEPXYLUKE 3a0CTPEHHbIE, B OCHOBAHMM INy6OKO cepaLeBngHble,
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Puc. 32. OHToreHes Aristolochia manshuriensis:

se — NaTeHTHbIN nepuog (cemeHa), p — MPOPOCTKK, j — OBEHWU/IbHbIE PACTEHUS,
im — UMMaTypHble pacTeHus, V — BUPTMHUbHbIE pacTeHus, gl — monoable reHe-
paTUBHbIE pacTeHus, g2 — CPeAHEBO3PaACTHbIE TeHePaTUBHbIE PacTEHUS.
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Tabnuua 5.

XapaKTepucTmMKa npereHepaTMBHONO Nepmosa OHToreHesa

Aristolochia manshuriensis

MapameTpbi, Bo3pacTHble COCTOAHMA pacTeHui
eANHULIbI U3MEPEHMt p j im v
OnnHa cemagoneii, cm 15-2.0" - - -
/IHA CEMALONEN, € 1.8+0.03
LnpuHa cemagonei, cm 0.27-0.30 - - -
P Aonen, 0.29+0.00
BLicoTa BACTeHuii. M 0.03-0.035 0.05-0.08 0.11-0.25 1.1-3.3
P : 0.033+0.00 0.07+0.00 0.18+0.01 2.1240.12
2.5-2.7 4.2-6.5 8.4-12.0 18-20
Annna nucra, cm 2.640.02 5.640.14 10.240.21 19.040.12
U 1.7-1.8 3.5-6.5 7.5-10.5 15-19
“pwnHa mcta, tm 1.7+0.01 5.240.18 9.1#0.16 17.540.20
[nuHa yepellKa aucra, 2.6-2.9 2.5-5.3 5.1-8.2 10-12
o™ 2.8+0.02 4.0£0.14 6.8+0.16 11.2¢0.13
A KODHS C 2.0-4.0 7.4-9.2 15.3-20.0 550
AnnHa KopHA, cM 3.240.12 8.5+0.10 18.0+0.24 2

MpumeyaHue: p — NPOPOCTOK, j — OBEHU/IbHOE PacTeHME, iM — UMMaTYPHOE pacTeHue,
V — BUPTUHWIbHOE pacTeHmne. * — B BEpXHen 4YacT¥ MUHUMA/IbHOE 1 MaKCMMa/lb-
HOe 3HaYeHMe NapameTPa, B HUKHEN — cpeaHnAn 1 owmnbKa cpegHen.

LUeNbHOKpaiHble, C XOPOLIO 3aMEeTHOMW cpeaHen U BeTBALMMUCA BOKOBbIMU
MUNKaMU.

3. HOseHunbHoe pacmeHue (j). Mo mepe yaanHeHua nobera u dopmmnpoBsa-
HWA BTOPOTO MeXA0Yy3/11A CeEMAZO0MM onagatoT. MNober pacTéT MoHoNoAMaNbHO.
HagcemsagonbHas yacTb nobera coctout us 3—4 mexaoysnnii, MCTopacnono-
eHue ovepeaHoe. KopHeBas cucTema cTepykHeBas. K KOHLy Beretauuu Ha-
60paeTca oapeBeCHeHWe TMNOKOTUIA U MEXA0Y3/11I nobera Kpome BEpXHEro
MEXK0Y3/11sl, KOTOpPOoe B 3MMHUI nepuog obmepsaert.

4. UmmamypHoe pacmeHue (im). Bo BTopoli BereTauMoHHbI nepuog, nober
HapacTaeT CMMNOANAIbHO, HAaMpPaB/leHWe PocTa OPTOTPONHoOe. MepBUYHbIN MOo-
6er HauMHaeT BETBUTbLCA, U3 MA3yLIHbIX MOYEK pa3BmBatoTca 1-3 GOKOBbIX MO-
6era, KOTopble NO BbICOTE He MPEBbILWALOT rMaBHbIM nober. AAUTenbHOCTb MMMa-
TYPHOIO COCTOAAHWUA OAMH FOA.

B KynbType npu BblpalMBaHUU B MOJAYTEHU U AOCTAaTOYHOM YB/IAXKHEHUU
noysbl 6onee 80% NpopocTKoB A. manshuriensis nepexoaAaT B UMMATYpPHOE BO3-
pacTHOe COCTOAHME.
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5. BupauHusnbHoe pacmeHue (v). TpéxneTHre 0cobm XxapaKTepmsytoTca UHTEH-
CMBHbIM pPOCTOM. PasBuBatoTc 6OKOBbIE YKOpOYeHHble nobern — 10-30 cm ga.
1 nobern GopmMmnpPOBaHUA C YAJIUHEHHBIMU MEXKL0Y3NNAMM. [OANYHBIN NpUPOCT
nocnegHux coctasnseT ot 1.2 Ao 2 m. Mpu HaAMYMKM onopbl HanpaBieHne po-
cTa noberos opTOTPOMHOE, B NPOTUBHOM C/ay4yae — naarMotponHoe. MNpu nna-
rMOTOPONHOM HaMnpaB/ieHUN POCTA B y3nax YAJMHEHHbIX CKeNeTHbIX Noberos,
Nexallmx Ha noyse, 06pasyoTCa NPMAATOUYHbIE KOPHU M GOPMUPYIOTCA 3NNUreo-
reHHble KOPHEBMLLA, HA KOTOPbLIX B Aa/IbHEMLLIEM PA3BMBAKOTCA OPTOTPOMHbIE
noberv BTOporo nopagka. B pesynsrate yBenunBaeTca niaowanb, KOTOpyo 3a-
HUMaeT oTae/IbHan 0cobb. DopMrpoBaHMe NPUAATOUHbIX KOPHE HA ANUreoreH-
HbIX KOPHEBMLLAX NAET Mea/IeHHO, B TeueHue ABYyX /ieT 1 6onee. BUpruHuabHoe
COCTOosiHME 06bIYHO AnTCA 4—6 NeT, 0 HAaKO HEKOTOPbIEe 0COBM B €CTECTBEHHbIX
MEeCTOOBMTaHMUAX MOTYT HAaXOAMUTbCA B 3TOM COCTOAHMM FO4aMM.

[ll. leHepamueHbIii nepuod.

6. Monodoe (paHHee eeHepamusHoe) pacmeHue (g1l). HaunHaeTca B Bo3pac-
Te 6—8 net u gautcs 3—4 roga. MHOro/IeTHAA YacTb IaHbl COCTOMT M3 Noberos
dopmMpoBaHUS BO3paCTalOLMX NOPAAKOB. YKOPOUYEHHble noberu BereTaTms-
Hble U reHepaTMBHble. oYK BO30OHOBNEHMA cepuabHble. B nasyxe ancra pac-
nosiaraeTca 3umytowWwmii rasok 9.95+0.21 mm gn., 4.90+0.14 mm wmp., cocTo-
AWMNA U3 TPEX noyek. PacnonoxeHne cepuin Ha cTebnsax yaanMHEHHbIX noberos
oyepeaHOe pacCTaBNAEHHOE.

MoYKM cnasaumne, HUNKHASA U cpegHAs NorpyKeHbl B TKAHW nobera noyTn nos-
HOCTb}O, BepXHAA Ha 1/3 BbicTynaeT Haj NOBEPXHOCTbIO IMasKa. Yellymn noyek ¢
06U/IbHBIM CEPLIM OMNYyLLUEHUEM U3 AJIMHHBIX BOTOCKOB, KIETKW KOTOPbIX 3anos-
HeHbl BO34yXoM. HapyKHble Yyellyn — MAOTHbIe N TOACTble, BHYTPEHHNE — TOH-
Kue. Pasmepbl MOYEYHbIX Yellyi 1 6osee NoAHoe onucaHe NpMUBeaeHo paHee
(HakoHeuHas, HectepoBsa, 2013). MouykocnoxkeHne obbemntouiero tmna. HuxK-
HAA MOYKa OKpyrnas, COCTOUT U3 ABYX Yellyl; cpegHas — alueBuaHas, npea-
CTaB/I€Ha TPEMS YellysiMMU; BEPXHAS NOYKa KOHMYECKON GOpMbl — U3 YETbIPEX
noyeyHbIx Yyewyin. HUXKHAA NoYKa B cepun ABASETCA reHepaTUBHOM, YacTo cpea-
HAA MOYKA TaK)Ke reHepaTMBHasn. LiBeTeHne HeobunbHOE, NAoAOHOLWeEHMe NMb6o
oTcyTCTBYET, b0 eguHUYHOE, NaoAbl 6—8 cM ONMHON.

7. CpedHeso3pacmHoe (3pesnoe eeHepamusHoe) pacmeHue (g2). MpoaonKu-
TeNbHOCTb cocTosAHUA 40-50 neT, BO3MOXKHO, bonblue. A. manshuriensis NoaHN-
MaeTcs Ha BbicoTy A0 15-18 m, agMameTp nobera 50-neTHel AnaHbl y NoBepx-
HOCTM nousbl — A0 10 cm. JTIUCTbA OKpyrio-cepaLesnaHble, KpynHble 25-30 cm
an., 0o 20 cm wup., Ha YepelwKax 15-18 cm an. Ysenmumsaetca KOJIMYECTBO re-
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HepaTuBHbIX Noberos. Co BpemeHeM YMCIo NI0LOB B KPOHE epeBbeB NepBoro
Apyca ApeBocTon yBesnymBaeTca 4o 150 wr.

8. Cmapoe vnun nosaHee reHepaTMBHOE BO3PACTHOE COCTOSHME PACTEHUI B
KYy/NbTYpe He BbIAB/IEHO.

BezemamugHoe pasmHOMX(eHUE Y KNPKa3oHa MaHbYXYPCKOro BO3MOXHO,
HO 3aTpyaHeHo. MNpu HabnoAeHUN 33 pacTEHMEM B MPUPOAE MOXKET COMKUTLCA
NIOXKHOEe NpeacTaBiAeHMe 0 TOM, YTO /inaHa pPa3sMHOXaeTca BereTaTMBHo. [eno
B TOM, YTO KMPKa30H B NPUPOAEe PacTET NIOTHbIMWU rPynnamm, BHYTPU KOTOPbIX
oTaenbHble nobern ogHOro pacTeHuns, oTCToALLME APYT OT ApYra B IeCHOW NoA-
CTUNIKE Ha HECKO/IbKO METPOB, MOXOXM Ha KNOHbI. J/InaHa 4acTo Npu oTMUpPaHUK
BEPXyLeYHOW NOo4YKM pa3BmBaeT nobern n3 HGOKOBbIX NOYeK Haf3eMHOro no-
6era y ocCHoBaHMA KOpPHA, NpK 3TomM monogomy nobery HeobxogmMma onopa, B
NPOTUBHOM C/lydae monodble nobern cTentoTca No NOBEPXHOCTU MOYBbI B 30HE
NIeCHOW MOACTUNKMK, M M3 UX NOYEK BNOC/NEACTBMM PA30BbIOTCA U MOAHUMYTCA
noberu TpeTbero nopsaaka. MHoraa B yanax UavM mexaoysnunax obpasyortca npu-
OaTOYHblE KOPHU (pPUCYHOK 33), OHM TOHKKE U cnabble, U, BePOATHO, BbINOMHAOT
BCMoOMOraTe/ibHy0 GyHKLMIO. Hannmume npnaaToUHbix KOpHel No3BonAeT npea-
NONOMXWUTb, YTO B MOMNYAALMAX NOC/E NOMKAPOB MOBPEKAEHHbIE PAaCTEHMUA MOTYT
BbIXKMBaTb M BO30OHOBAATL POCT, UTO MOKET BbITb 0COBEHHO BaXKHO ANA COXpa-
HEHWA Kaxkgol oTaenbHoM ocobu 1 obwero reHodoHAa NONYASLUN B LESOM.
O6pas3oBaBLIasAca NPU BOCCTAaHOBNEHUM MNOBPEXAEHHOW SMaHbl NOPOC/b He
cnocobHa 6bICTPO Pa3BUTLCA B 3peyto reHepaTUBHYO 0Cobb.

Puc. 33. Crentowanca yactb nobera Aristolochia manshuriensis, noberu, passusLumecs
13 BOKOBbIX NoYek (n), U NpuaaToUHble KopHU (K) (poto A.B. CaHaaHoBaA).
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Pa3BuTMe HOKOBbIX NOGEroB KMPKA30OHA MaHbUYKYPCKOro YacTo Habatoaa-
v y ocobelt npu MHTpoAyKuMn B BoTaHMyeckom cage-uHctutyte [BO PAH, B
YC/IOBUAX YAaCTHOM KONNEKLMU U OPaHKEPENHbIX YCNOBUAX.

Takum 06pa30M, Halwe nccnenoBaHMe nNokasano, YTto 414 InaHbl Xapak-
TEPHO Han4dmne I'IO6EFOB, KOTOpPblE O4EHb MeA/IEHHO YKOPEHAOTCA. PassuBato-
umneca Ha HUX OPTOTPOMNHbIE nobern BTOPOro n nocnegyrowmx nopAaaxkos Bbl-
AAT KaK CaMOCTOATE/IbHblE MO/10Able PACTEHUA. Bcneacteme aTOro Kaxkaas
OoTAEeNIbHAA 0C0bb MOMKET 3aHMMaTb TEPPUTOPUIO B HECKOJ/IbKO METPOB. an
3TOM BO3HMUKAET JIOXKHOE BNeYaTIeHNEe, 4TO OKpyXakLwmne B3poCayro MaHy no-
6erun anatoTcs MOJ1I04bIMU PACTEHUAMU BETETATUBHOIO NMPOUCXOXKAEHNA.

Hanunume cTtentowerocsa nof ecHoOM NoACTUAKOM nobera BaxKHO A4/1A CO-
XPaHeHUs 1 BO306HOBAEHMA 0COOM B c/iyyae rmbesn ocHoBHbIX Noberos. Tak
0CO0bb MOMKET BOCCTAHOBUTLCA M3 CMALLMX NOYEK PACMO/IOKEHHOTO B SIECHOM
noactuake nobera. Mpu CUIbHbIX MOBPEXAEHUAX U NOA3EMHOIO, U HAA3EMHOTO
noberos cyw,ecTBoBaHne 0CObM BO3MOXKHO TOJIbKO NMPW HA/IMYMKN HA HEMOBPEXK-
OEHHOM y4acTKe cTebs1a pasBUTbIX NPUAATOUYHbIX KOPHEN. Ecim npuaatoyHbie
KOPHW He pa3BUTbl, 0CObb, BEpOATHEE BCErO, NOrMOHET.

CnoxHocTn npu paboTe ¢ MHTPOAYLMPOBAHHLIMM PacTeHNAMM Bblan no-
Ka3aHbl B 60nee paHHMX paboTax No M3y4EeHUIO KMPKA30Ha MaHbYKYpPCKoro. Tak,
A.l. Tonosay (1963, 1973), /1.H. Caunsuk n P.K. Apeseuxkasn (1975) yctaHoBMAMK,
41O BUA 06M1aaeT cnaboit cnocobHOCTLIO K BEreTaTMBHOMY Pa3MHOMEHMUIO — He
6onee 50% YepeHKOB yAa/10Cb YKOPEHUTb. Y APEBECHbIX YEPEHKOB KMPKA30OHa
MaHbY}KYPCKOTO, KaK BbiaBmaa A.T. fonosay (1963), kannyc obpasyeTtca npumep-
HO Yepes ABa MecALad Nocne UX NOCAAKM, @ NPUAATOYHbIE KOPHU NOABAAIOTCA
CNyCTA YeTblpe MecsLa Nocie NoCagKM YepeHKOB, TO eCTb B KOHLEe BereTauu-
OHHOrO nepuoaa. YnyyweHme yKopeHeHuA Bbl1o AOCTUTHYTO MPWU BblCAXKMUBa-
HMUM YepeHKOB B MapTe—anpese B Tenanue. Cnabana npuxKMBaeMOCTb YHEPEHKOB
A. manshuriensis, HekoTopble 0COBEHHOCTU CTPOEHMA NIMaHbI, 3aTPyAHAOWME
€e pasMHOXeHWe yepeHKaMu (OJIMHHbIe MEeXKA0Y3/MUA, TPAaBAHUCTOCTb nobe-
roB), ABNAIOTCA CYLLECTBEHHbIM MPENATCTBUEM A5 PeKOMEeHZauun AaHHOro
cnocoba pasmMHOXKEHWUA B MPOMbILUIEHHbIX MUMTOMHMUKaX. O4HAKO B HEKOTOPbIX
cny4vasx noboi cnocob BereTaTUBHOTO Pa3MHOMEHMUA KMPKA3OHA MaHbUYKYp-
CKOTrO MOXET OKa3aTbCsA He3aMeHMMbIM, Hanpumep, Npu HeobxoamMmocTn co-
XpaHeHMA TOW UAN UHOM YHUKaANbHOM ocobu, ecan oHa He naogoHocuT (fono-
Bay, 1963, 1973).

Takum 06pasom, pesynbTaTbl STUX IKCNEPUMEHTOB XapaKTepU3YoT cna-
6yto cnocobHOCTb BUAA K BEreTaTMBHOMY Pa3MHOXKEHUIO M NO3BONAIOT UCCNe0-
BaTe/NIAM MPUNTM K BbIBOAY O NPEUMYLLLECTBEHHO CEMEHHOM Pa3MHOXeHuu (fo-
nosau, 1973; Chunsuk, Opeseukas, 1975). OgHako, U cEMEHHOE pPa3MHOXeHUe
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Puc. 34. OHToreHes Aristolochia contorta:

se — NaTeHTHbIN nepunog (cemeHa), p — NPOPOCTKU, | — IOBEHU/IbHbIE PaCTEHUS,
im — MMaTypHble pacTeHua, V — BUPTMHUIbHbIE pacTeHus, gl — monogple reHe-
paTUBHbIE pacTeHus, g2 — CpeAHEBO3PACTHbIE reHepaTUBHbIE pacTeHus, g3 — cTa-

pble reHepaTuBHble pacteHua. MK — anureoreHHoe KopHesuLe, MK — runoreo-
reHHoe KOpHeBMuLLe.
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HeA0CTaTouHO 3GGEKTMBHO, OHO NO3BOAAET NNLb COXPaHATb OTHOCUTENbHYIO
CTabUNbHOCTb MPaHUL, CYLLECTBYIOLWMX MNONYAALMIA AaXKe B TeX MecTax, rae npe-
061a4at0T KpynHble NaogoHocALMe ocobu.

B oHTOreHese A. contorta BbiaBAEHbI YETbIPE NEPMOAa Pa3BUTUA U AEBATb
OHTOreHeTUYeCKUX coCcTonaHuI (pucyHok 34) (HakoHeuHas u ap., 2012a).

|. lameHnm~Helii nepuod.

1. Cems (se). CemeHa NiOCKME, HEMPABUILHO TPEYrONIbHON UAN MOYKOBUA-
Holt ¢dopmbl. B co3peBliemM cemeHM 3apoapll chOPMUPOBAH M MOFPYKEH B
06uNbHbIN 3HAOCMEPM. 3apoabill JIMHENHbIN, COCTaBAAET % OT AJIMHbI 3HAO0-
cnepma, UMeeT OCb, NPeACTaB/EHHYIO BEPXYLIEYHOW MEPUCTEMOM, TMNOKOTU-
Niem, 3apopilleBbiM Kopellkom, n cemagonu (Nakonechnaya et al., 2013).

Il. MpezeHepamueHsblli nepuod. MeTpuyeckne BENMUYMHbI BO3PACTHbLIX Xa-
PaKTepPUCTUK pacTeHunin A. contorta npuseseHbl B Tabnuue 6.

2. [MTpopocmok (p). MpopacTaHne Hag3eMHOE, HAUYMHAETCA B CEPEeAUHE UIOHS.
[NaBHbIA KOpeHb TPOraeTcA B POCT, U MOLLHbIMA TMNOKOTUAb BbIHOCMT Ha MNoO-

Ta6nuua 6.
XapaKTepucTMKa npereHepaTMBHOrO Nepmuoga oHToreHesa Aristolochia contorta
MapameTpsl, Bo3pacTHble COCTOAHWUA pacTeHuni
eANHULbBI U3MEPEHNI P j im v
. 0.55-1.21* 0.55-1.21
OnvHa cemagonen, cm - -
0.84+0.04 0.84+0.04
W . 0.30-0.93 0.30-0.93
MpUHA ceMAnoNeN, CM - -
P A 0.63:0.04 | 0.63:0.04
. 1.12-3.01
BbicoTa pacteHuin, cm <7 <10 >40
2.06+0.10
I 0.22-0.72 0.23-0.85 0.41-0.91 1.33-3.14
JIHA INCTa, CM
0.4740.03 0.56+0.03 0.62+0.03 2.16+0.06
0.20-0.92 0.23-1.07 0.43-1.19 2.05-4.33
WnpunHa nncta, cm
0.58+0.04 0.69+0.04 0.75+0.04 2.95+0.08
0.09-0.47 0.08-0.48 0.10-0.77 0.93-3.39
JOnvHa yepelka ancta, cm
0.25+0.02 0.26+0.02 0.35+0.03 1.96+0.08
1.5-4.5
LNnHa KopHA, cm <5 <10 >25
2.61+0.82

lMpumeyaHue: p — NPOPOCTOK, j — OBEHU/IbHOE PacTeHue, im — UMMaTypHOE pacTeHue,
V — BUPIMHU/bHOE pacTeHune. * — B BepXHEn YacTM MUHUMANbHOE 1 MaKCMMab-
HOe 3HayeHue NapameTpa, B HUXKHEN — cpesHAa U OWNOKa cpeaHero 3HaYeHus;
«—» B BUPTMHUNbHOM COCTOSIHUM CEMALON OTCYTCTBYIOT.
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BEPXHOCTb MOYBbI ABE CEMAZONMU. MX NNACTUHKM OKPYrable, HEMHOIO OTOTHY-
Tbl, C TYNOWN BEPXYLIKOW M HU3BEraoWwmm YepeLlKom; CBETNI0-3e/1EHbIE, C NATHHO
NPOAONBHLIMMN KUAKAMK, KUNKOBaHME NanbyaToe. MoyTM OAHOBPEMEHHO C
CEMAZONAMM NOABAAIOTCA ABa NEPBbIX HACTOAWMX INCTA, PACMONOKEHHbIX Cy-
NPoTMBHO. OHN MEeHbLLEe CEMALO/MEN, B OYEPTAHMUM TPEYro/ibHble A0 3 MM 4.
MepBUYHbIMA Haa3eMHbIl nober HbICTPO TporaeTca B pocT, U yepes 35-40 aHei
NoABAAIOTCA NocneAylolMe HacToAWme NUCTbA bosiee KpynHble, Yem NnepBsble.
OHM oyepegHble, LeNbHOKPaliHUe, TPeyroNbHO-CEPALEBUAHbIE, C 3aKPYMNEH-
HOW BEepPXYLKOM; C XOPOLO 3aMeTHOM LeHTPaNbHOM M ABYMA GOKOBbIMMK BeT-
BALLMMMCA XKUAKamMKU. B HauyanbHOM CTagumM NpopacTaHUA rNaBHbIA KOPEHb C
MHOTOUYMCNEHHBIMU KOPHEBLIMM BOIOCKaMM, KOTOpPble BbICTPO peayLmpyloTCa.
MosgHee y NPOPOCTKA pPa3BMBaETCA CTEPXKHEBAA KOPHEBAA CUCTEMA C [N1aBHbIM
1 6OKOBbIMW KOPHAMM BTOPOro NOPAAKA.

3. H0geHunbHoe cocmosAHue (j). NMober yannHsaeTca, HapacTaeT MOHoNoAMaAb-
HO, 0bpasys ewe 4—5 mexa0y3nuniA, NpPu 3ToM ceMALOoNM elle GYHKLMOHUPYIOT.
B BO3pacTe ABYyX mecALeB pacTeHMA AOCTUratOT BbICOTbl 7 cM. HaacemaaonbHasnA
YyacTb nobera cocToUT M3 6—7 MeXA0Y3/MIA, NMCTOPACMONOKEHNE OYepesHOe.
MnacTMHKa NMcTa OKPYrNo-TpeyronbHasa, 6e3 YeTKO BblparKeHHOM BblEMKM B OC-
HOBaHWU. KopHeBas cucTema CTep)KHeBas, IMaBHbI KOPeHb 4—5 cm A/IMHOMN.

4. UmmamypHoe cocmosHue (im). NepBMYHbIN Nober NPoaoAMKaEeT PacTh Mo-
HOMOAMANbHO M HAYMHAET BETBUTbCA. MPU 3TOM M3 NA3yLUHbIX NOYeEK 2-ro U/ nam
3-ro AUCTbEB Pa3BMBAOTCA NO oAHOMY BOKoBOMY nobery, KOTopble NO BbiCOTE
He NPEeBbILWAOT [aBHbIV Nober. JINcTbsa KpynHee, YeM Y IOBEHWUbHbIX 0COGEN,
OKpPYINO-TpeyronbHble. TPEXMecCAYHble pPacTeHMA AOCTUralOT BbICOTbl 10 cm.
[NaBHbI KOPEHb NPOHWUKAET B MOYBY Ha MybuHy Ao 10 cm.

B MMMaTypHOe COCTOsiIHME K KOHLY Beretaumn (ceHTAbpb—OKTAbpb) nepe-
xogAT 11% ocobei oT obuwero yncna pacteHuit. K asTomy MOMEHTY B YC/I0BUAX
Tenauubl y A. contorta nobern He oapeBECHEBAIOT, IMCTbA HE OMAAAtOT, U pacTe-
HWe 3uMyeT B 3e/1IEHOM COCTOSIHUW. B 3MMHUIA Nepuos, IUCTbA He YBENUYMBAIOT-
€A B pasmepax. AAMTenbHOCTb UMMATYPHOTO COCTOSHMA B YC/I0BUAX 3aKPbITOrO
rpyHTa 1-2 roaa.

5. BupauHunbHoe cocmosHue (v). AByx—TpéxneTHune ocobu A. contorta npu-
obpeTatoT 06AMK TUMMYHOWN TPABAHUCTON ANaHbl. MeTpuyeckne AaHHble ABYX-
NIETHUX pacTeHni AaHbl B Tabanue 6. NMobern 6bICTPO pacTyT, pa3BMUBaAtOTCA YaAN-
HEHHble MexXaoy3nuA. Mpu HanMYMKM onopbl HanpaBieHME POCTA OPTOTPOMHOE.
PacTeHnA cnocobHbl BEpXHEN YacTblo cTebna o6BMBaTb onopy no cnupanu. lo-
noBoi npupoct coctasasieT 0.3—0.8 m 1 6onee. bokoBblie nobern BTOporo no-
pagKa 30—45 cm an., B uncne 6—7. PassmBatotca 4o 10 noberos TpeTbero nopaa-
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Ka. B npMpoaHbIX YyCAOBMAX IMAHA B KAYeCTBE OMOPbl UCMOJb3yeT KYCTapHUKK,
HEBbICOKME AepeBbA U CTeBAM BbICOKOM TpaBbl, HAaNnpMmep, NOJbIHU. JINCTbA
cepaLeBuaHble. B ycnoBMAX 3aKPbITOrO rpyHTa Ha HUMKHUX Y3/1aX HEKOTOPbIX UC-
CNefoBaHHbIX pacTeHM BbI10 OTMeYeHo obpa3oBaHMe NPUAATOYHbIX KOPHEN.
[NaBHbI KOPEeHb NocTeneHHO oTMUpaeT. M3 noyek B ocHoBaHuM nobera pas-
BMBAETCA TOHKOE rOPM30HTa/IbHOE TMNOreoreHHoe KOPHEBULLLE, KOTOPOE Yepes
2-3 mecsua gocturaeT 6—8 cm an. Ha Hem o06pasytoTca NOYKM BO3OHHOBNEHUA U
MHOFOYMC/IEHHbIE NPUAATOYHbIE KOPHM.

M3 nouyek, pacrno/sioXKeHHbIX Ha MMMNOreoreHHOM KOPHEBWLLE, Pa3BUBALOTCA
Hag3emHble nobern. OHN B KOHLE BEreTaluMOHHOro nepuoga oTMUPAtoT, Npu
3TOM OCTaloTCcA OCHOBaHMA noberos (4o 1 cm BbIC.) ¢ 2—3 NOYKamu BO30HOHOB-
neHua. OcHoBaHMA NobBeroB COXpPaHAOTCA B BEPXHEM C/I0€ MOYBbl M YaCTUYHO
BbIXOAAT Ha NOBEPXHOCTb, CO BpeMeHeM 0bpasys yKOpoYeHHOe BepTUKaibHOe
3NUreoreHHoe KopHeBuLLe. B HOBbI BereTallMOHHbIA CE30H M3 MOYEK Pa3BU-
BatoTcA noberu cneayrowero nopsagka. MocrteneHHO U3 OCHOBaHM OTMEPLUNX
roAnYHbIX Hag3eMHbIX NOBeros Ha rMNoreoreHHOM KopHeBuLe dpopmunpyercs
BEPTUKA/IbHOE 3NUreoreHHoe KopHesulle. Takum obpasom, y A. contorta pas-
BMBAIOTCA ABA TUNA KOPHEBMULL, — TMMNOreoreHHOe 1 3NUTreoreHHoe.

lIl. leHepamueHbIii nepuod.

6. Monoodoe (paHHee eeHepamusHoe) cocmosHue (gl). B aTo cocTosHuMe oco-
6u1 nepexoaAT B 3—4 rog, *KM3HU, U 4ANTCA oHo 2—3 roga. HoBsble Bblowmeca nobe-
r'M pa3sBMBAtOTCA U3 NOYEK BO3OOHOB/EHUS, PACMNONIOKEHHbIX HA 3MUreoreHHbIX
KopHeBuLLax. leHepaTuBHble nobern Ao 1.2 m As1., MOHOKapnuyeckmMe, MOHOLM-
KAMYECKMe, OpTOTPONHbIe. LiBeTeHne HeobuibHoe, NnogoHoLWeHWe 1Mbo oTcyT-
CTBYET, NM60 eanHUYHoe. OTMEYEHO YyCbiXxaHWe 3aBA3el. [MnoreoreHHan 4acTb
KOPHEBMULLLA NPOA0XKAET yBeNIM4MBaTbCA M gocturaet ananHol 30—40 cm.

7. CpedHeso3pacmHoe (3penoe eeHepamugHoe) cocmosHue (g2). Mpoaon-
KUTENBHOCTb COCTOAHMA 5 neT n 6onee. Ha anureoreHHbIX KOPHEBMULLAX pas-
BuBatoTca 4-5 1 bosiee noyek, AaolmMx HOBble noberu Tekylwero roga. /lnaHa
HapacTaeT B AJIMHY M NOAHMMAETCA Ha BbicoTy 2.5-10 M npu Hann4um onopsbl.
ONvHa mexaoy3nuii B cpegHen 4yacTn inaHbl — 7—15 cm. Paamepbl IMCTbEB Ma-
Hbl B 3TOM BO3PAaCTHOM COCTOSIHWUM, A TaK¥Ke NoApobHOoe onucaHue LBETKOB Npu-
BeZeHbl B noapasaene «2.2. Mopdonorusa, *)nusHeHHaa popma.

Yucno useTkoB Ha BbicoTe 2—4 meTpoB gocturaet 190 wWTyK, 04HAKO NA040B
3aBA3bIBaeTcA He MHoro — 5—10. MNnog — cyxana Kopobouka. [leTanbHoe onucaHue
nnaoga npueeaeHo B noapasgene «buonorua LBeTeHUA, onblieHWe U NA0L00-
bpasoBaHue Aristolochia contorta». OHM YaCTUYHO WM NOJIHOCTbIO BbICbIMAOTCA
13 KOPOOOYUKM B OKTABPE, K KOHLY AeKabps B HelM 06bIYHO OCTAOTCS eAMHUYHbIE
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cemeHa. Ha oaHol 13 nanaH, gocturwei 10 meTpos BbiC., 6bi10 0TMeYeHo 50 Ko-
pobouyek. Moa3emHasn YacTb PAcTEHUS XapaKTepPU3yeTcs MOLLHbIM BETBALWMMCSA
rMNOreoreHHbIM KOPHEBULLEM C HONbLIMM KOAMYECTBOM NPUAATOYHBIX KOPHEN
nepBoro, BTOPOro, TpeTbero n Apyrux NopaaKos, U CMMMNOAMANbHO HapacTato-
LLIMM 3NUreoreHHbIM KOpHEBULLEM, AocTUralowem 2.5-6 cm BbIC., C AMaMeTPOM
1.0-1.5 cm. Ha Hem TaK)Ke pa3BMBAOTCA NPUOATOYHbIE KOPHU. KopHeBulie ¢
noyYkamMm BO30OHOB/IEHUA aKTMBHO paspacTaeTcs, baarogapsa Yemy ogHa ocobb
MOKET 3aHMMaTb TeppuTopuio Ao 30 m? 1 6bITb NpeacTaBaeHa 24 pameTamu. Ha-
6ntopaeTca GopmMMpPOBaAHME KIOHOB NPU HapyLLIEHUW LLeNOCTHOCTU KOPHEBULLA.

8. Cmapoe nnun no3oHee 2eHepPaMuUBHOE 803PACMHOE COCMOAHUE PacTeHUM
(g3). NMpomonkntTenbHOCTb cocToAHUsA 4 roga v 6onee. 3a 3TOT NEPUOL NPOUCXO-
OWT YMeHbLUEHWE YMCNA HaA3EMHbIX NOHeroBs, pa3BMBAKOLLMXCA M3 NOYEK BO306-
HOB/IEHUA. Ha HEKOTOPbIX IMUIreoreHHbIX Y4aCTKaxX KOPHEBULLLA, AMAMETP KOTO-
pbix gocturaeT 1.0—1.2 cm, MoryT 3aK/1aabiBatbea A0 20 noyeKk BO30OHOBNAEHUA,
OZLHAKO PA3BMBAKOTCA TO/ILKO 4—7, HEKOTOPblE NEPexXoaAT B CrsAlLee COCTOAHME
WKW 3aCbIXatoT; YaCTb IMUIEOreHHbIX Y4aCTKOB MepecTaroT GyHKLUMOHMPOBATD.
HabntopaeTtcs CHUXKEHWE MacChbl NPUAATOUYHbIX KOPHEN.

IV. MocmeeHepamueHbiii nepuod.

9. CybceHunbHoe cocmosHue (ss). NMpoucxoauT oTMUpaHMe YacTel rmnoreo-
reEHHOTO KOPHEBMLLA MPU COXPAaHEHUU HEBONbLINX PYHKLMOHUPYIOLWMX yyacT-
KOB. Ha anureoreHHbIX YacTsAX KOpHeBMULLA 2—3 NOYKM BO30OHOBNEHMA, pa3BU-
BaeTCA OAMH, pesKo ABa nobera.

MpoAoAKUTENBHOCTb }KU3HEHHOIO LIMKAA 0COb6ei CEMEHHOIo NPOMCXOXK-
AeHns moxkeT gocturaTb 50 neT (HakoHeuHana u ap., 2012a).

2.8. CE3OHHbIV PUTM PA3BUTUA

Mo HabnoaeHunam J1.H. Chnsuk (1978a, 19786), B yCNoBUAX MHTPOAYKLUK
B BoTaHuueckom cagy—mHctuTyTe [IBO PAH A. manshuriensis Ha4yMHaeT CBOO
BEreTaumio B KOHLE anpens — Havyase mas: HabyxaHue noyek Habnoaaercs B
TeyeHue Il n lll gekaq anpenq; passepTbiBaHWE AUCTbeB oTMedanocb ¢ 20.04.
no 5-8.05. Pa3sutme nmctbes naet b6bicTpo, U K 15.05. oHn gocturatoT 15 cm B
ONNHY; 3aBeplueHne 06amncTeeHmn — He nosgHee 20.05. MNoberun Tekywero roaa
ABYX TUMOB: YKOPOUEHHbIE, HAa KOTOPbIX Pa3BMBAOTCA LBETKWU, U POCTOBbIE, 06-
BuBatoLme onopy (Cnusmk, 1978a, 19786).

Monogpie nobern pacTeHuin, NPoM3pacTatoLLMX B OTKPbITOM rpyHTe B UH-
TPOAYKLMU CTPAZAIOT OT 3MMHMX MOP030B, obmep3aHue coctasaseT 10-40 cm.
foAMYHbIM NPMPOCT NOHEroB Ha COMHLE — A0 A4BYX, B MONYTEHN — A0 TPEX M. 3a-
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BeplIeHMe 0b6AUCTBEHMA COBNAgaeT ¢ Hayanom byToHusaumu. Hanbonee paH-
HUe cpoKu uBeTeHua — 20.05. Ha conHeYHOM OTKPbITOM MECTe B KONNEKLMM OT-
Me4yeHOo 3anasgbiBaHne 3ToM Pa3bl Ha 3—5 gHel. Mo aaHHbIM C.C. XapKkeBuya u
H.H. Kauypbl (1981), B npupoaHbIx ycnoBuax A. manshuriensis UBETET B UIOHE.

Ons A. manshuriensis H.W. JeHncos (2004) onpeaenseTt Hayano 1 KoHel,
BereTaunmn Kak cpegHui, ¢ NpoAONKUTENbHOCTbIO BereTauumn 165-176 gHel,
onageHne INCTbEB A0 NMOBTOPHbIX (CMAbHBLIX) 3amopo3KoB. Popma pocTa — co-
XpaHseTcs, noberoobpasoBaTtesibHasa CNOCOBHOCTb — CpeaHAA, NPUPOCT B BbICO-
Ty — €XXerogHblii, reHepaTMBHOE Pa3BUTUE — JAET BCXOXKME CEMEHA, YKOpeHse-
MOCTb YEpeHKOB — HM3Kas, 3MMOCTOMKOCTb — 0bMep3aeT YacTb OAHOJIETHEro
nobera, 4EKOPATUBHOCTb — BbICOKas. KUPKA30OH MaHbYMKYPCKUIA OTHOCUTCA K Ka-
TErOPUN PacTEHWUI, COXPAHSIOLWMX AEKOPATUBHOCTb, CMOCOBHOCTb K CEMEHHOMY
N BereTaTMBHOMY Pa3sMHOMEHWIO, pacTeHMe 3umocTolikoe (Hegony:ko, Hecte-
poBa, 1989; [leHncos, 2004).

Mo Hawmm JaHHbIM A. contorta B NPUPOAHbIX YCIOBUAX HAaUMHAET Bere-
TUPOBATb B Hayase Masd — MPOCbINAOTCA NOYKK. B KOHLE MIOHA — Havase utons
pacKpbiBaloTCA NepBble LLBETKM, MAacCcoBOe LBETeHUEe NPOXoAMT BO BTOPOW No-
JIOBMHE WI0/IA, UBETEHWE NPOAO/KAETCA A0 KOHLUa aBrycTa. liogbl co3pesatoT
B OKTAbpe. BereTauusa 3akaHYMBAETCA C HACTyMnJieHWEM MepPBbIX 3aMOPO3KOB.
B Tensvue pacTeHus mMoryT 3MMOBaTb C 3e1EHbIMU NCTbAMU. MpU HegocTaTKe
BNaru, HagsemHble Nobern oTMMPaLOT, PacTeHUA YXOA4AT B MOKOW. B ycnosusx
Tennuubl BO306HOBNEHME BEreTaLum oTMedYeHo B cepeanHe peBpans, yto no-
3BO/IAIET 3aK/IHOUYNTb, YTO BbIXOA, PACTEHMUI U3 COCTOSIHMA MOKOA He CBA3aH C ce-
30HHOCTbIO, ONpeaenéH ToNbKO TeEMMNEPaTyPOoi 1 BNAXKHOCTbIO.

Ona A. contorta H.W. OeHncos (2004) onpeaenseT: «Hayano Beretauuu
— cpeaHee, KOHel, BeretauuMu — paHHUMA, C NPOAO/IKUTENBHOCTbIO Beretaumm
165-167 aHein». Popma pocTa — BOCCTaHaBAMBaeTcA, noberoobpasoBaTtesibHas
CNOCOBHOCTb — CpeaHAs, MPUPOCT B BbICOTY — EXKErOAHbIM, reHepaTUBHOE pPa3Bu-
THe — JaeT BCXOXKME CEMEHA, YKOPEHAEMOCTb YEPEHKOB — CpeaHss, 3MMOCTOM-
KOCTb — O4HONETHWE nobern obmep3atoT Le/IMKOM, AeKOPaATUBHOCTb — BbICOKaA.
Bug, oTHOCUTCA K KaTeropum pacTeHui, COXPaHAILLMX 4EKOPATUBHOCTb, CNOCO6-
HOCTb K CEME@HHOMY 1 BEreTaTUBHOMY Pa3MHOXEHWIO, CNOCOBOHbIX BOCCTaHAB/N-
BaTbCA nocse obmepsanHus (deHucos, 2004).

2.9. KATEroPUS YIrPOXXAEMOIO COCTOAHUA.
MEPOMPUATUA MO OXPAHE

Aristolochia manshuriensis BHecéH B «KpacHyto KHury P®» (2008) KaK uc-
YyesalWwmnin n3—3a HeYyMepPeHHOro aHTPOMOreHHOro BO34ENCTBUA; NOMELLEH B
KpacHyto KHUTy MpUMOPCKOro Kpas co CTaTyCoM «yrpoxKaemblii» (Hecteposa,
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2008a). Mo mHeHuto J1.H. Caunsuk (1978a), yrHeTEHHOCTb HEKOTOPbLIX U3 U3BECT-
HbIX NONYAALMIA, OTCYTCTBME BUAMMOIO pPaclIMpeHns rpaHuL, Hanbonee bnaro-
NOJTYYHbIX U3 HUX — CNEACTBUE HE3HAUMTEIbHOro BO306HOBAEHUA 0cobelt, CBU-
[EeTeNbCTBYIOLLEE O COKPALLEHMN YNCNEHHOCTU pPacTeHUI BUAA Ha TeppuUTopumn
tOxkHoro MpumopbA. COKpaLLEHMIO NONYAALNIA KUPKAa30HA MaHbYKYPCKOro Cro-
COBCTBYET aHTPOMOreHHbI pakTop — cbop Noberos B KAYECTBE IEKAPCTBEHHOIO
CblpbA, HU30Bble NOXKapbl.

B poccuiickoli YacTu apeana 3anacbl KMPKa3oHa B NPUPOAE OYeHb Orpa-
HUYeHbl. PacTeHUI HeAOCTAaTOYHO Aaxe ANA GAaPMAKONOTMYECKUX U XUMUYe-
CKMX MccnefoBaHWi. 3anacbl BO34e/biBaeMblx 0cobeli NpPaKTUYeCcKU pasHbl
HY/It0, XOTA KMPKA30oH (OTaeNbHble pacTeHusA) npouspacTaeT B page 6oTaHuue-
CKMX cagoB P®. Moatomy HM UccnefoBaHUA, HU TeM Boslee NPaKTUYEeCcKoe UC-
No/Ib30BaHWE KMPKA30HA AN MEANLMHCKUX LLeiei A0 NOCNeAHEro BpeMEHU He
npeacTaBAsAUCL BO3MOXHbIMU (Bynrakos, ypasnes, 1989).

Ewe B8 1978 r. /1.H. Chunsuk (19786) npeanarana ob6bsABUTL pe3epBaTom
OKpecTHocTU c. fopHoe (HaaexaAMHCKMIA palioH); NpoBOAUTL MOCEB M NOCAAKY
YKOPEHEHHbIX YePEHKOB KMPKa30Ha MaHbUY}KYPCKOro B eCTECTBEHHbIE MecToobu-
TaHWA; CO34aTb KONNEKUNOHHbIe GOHAbI B AEHAPOKOANEKLUAX B MPUMOPCKOM
Kpae; BBECTU B MPAKTUKY 03e/IEHEHMA B IOXKHOM NON0BMHE Kpas. K coxaneHuto,
HUKaKUX Mep NPeAnpUHATO He BbI10, U B HacToALLLee Bpems COCTOSHME NPUposa-
HbIX MOMYNALMI CYyLWECTBEHHO YXYALWMNOCh. TaK, B MOMYAALMM U3 OKPeCTHOCTEN
c. lopHoe, koTopyto J1.H. CnrM3MK OTMETMAA KaK 61arononyyHyto, ye HeT penpo-
OYKTUBHbIX 0coben.

Aristolochia contorta BHecéH B KpacHyto KHury MNMpumopckoro Kpas (He-
cTepoBa, 20086) co cTaTycom «ya3BumMblii» U B KpacHyto KHuUry EBpeickoii AO
(PybuoBa, 2006) KaK «COKpaLLaoLWMACcA B YUCAEHHOCTUY. OCHOBHbIMU IMMU-
TUPYOWMMM daKTOpaMM ANA PacnNpPOCTPAHEHUA KMPKA3oHa ABAAKOTCA: NpU-
YPOYEHHOCTb K OnpeaenéHHbIM MeCTOOOUTAHUAM, HapyleHue LEeHO30B B
pe3ynbraTe XO3ANCTBEHHON AEATENbHOCTM — OCBOEHME TEPPUTOPUIA B MOMMax
pek; oTpuuaTeNbHOE BAMAHME HA COCTOAHME NONYAALMA OKA3blBAOT MAaBOAKM
1 HaBogHeHus (HectepoBsa, 20086). C6op aaske 1 u, 3aTpyaHeH (LWpetep, 1975).
A.E. KoxeBHMKOB ¢ coaBTopamu (KokeBHMKOB U Ap., 2005) oTmeyatoT, 4To BUA,
HAXOAMTCA NoA YrPO30M MNONHOIO YHUYTOXKEHMUA.

C KMPKA3OHOM CKPYYEHHbIM TECHO CBS3aH BUA, 6HaBOYKM — CEPULMUH KU-
TANCKWUI, KOTOPbIN BHECEH B HblHE aelicTBytowme KpacHble KHUMM Poccuinckom
depnepaumm (2001) n NMpumopckoro kpas (benses, Ynuctakos, 2005). Mo cratycy
CePULMH OTHECEH KO BTOPOW KaTeropmm Kak peaKkuii BUZ, ¢ COKpaLLatoLLeincs ymc-
JIEHHOCTbIO. B LeniAX oXpaHbl cepULMHA B NEPBYHO oYepesb HEOBXOANMMO B Me-
CTax JIOKaZIM3aLumMmM ero OCHOBHbIX NONYAALMIA CO34aBaTb NaMATHUKU NPUPOAbI C



76 O.B. HakoHeyHas, 10.H. Mypaenes, B.[1. byneakos, O.I. KopeHs, E.B. CyHOyKosa

3anpeTom 3aCTPOMKM, pacnallKku, CEHOKOLIEHWA M BbiNaca CKOTa Ha UX TeppPUTO-
pUK, a TaKKe CNoCcoHCTBOBATb CHUMKEHWUIO YacTOTbl MasoB HA BCEW TeppuUTOpUM
06UTaHUA BUAA. BBMAY OrpaHMYeHHON CNOCOBHOCTM KMPKA30HA K pacceneHunto
pekomeHayeTcA NPOBOAMUTL €ro MCKYCCTBEHHOE paccesieHne Ha OKpauHax 3ane-
Kel 1 no 6e3necTHbIM CKIoHaM npuaexalmnx rop (boscyHosckasa u ap., 2006).

2.10. IHTPOOYKUMA

KMpKa3oH MaHbYKypPCKMUIA MHTPOAYLMPOBaAH BO MHOIMMX BoTaHUyeckmx ca-
[ax MMpa, TaK OH nocaxkeH ¢ 1909 r. B boTaHMyeckom cagy B CaHkT-[eTepbypre,
OTKyAa 6bla1 pacnpocTpaHeH B HEKOTOpble Apyrie boTaHMYecKue cagbl Halek
cTpaHbl 1 3anagHyto EBpony (Pybuos, LUnnunHckuii, 1951; Ocunosa, 1989). B
1983 r. KMPKA30OH MaHb4Y}KYPCKMI MpouspacTan Takxe B bapHayne, lopbkom,
KpacHopape, Knese, Mewepckom, MuHcke, TannmHe, Tapty (Peakue..., 1983).
TaKxKe ero MOXHO BCTpeTwTb B Mowwkap-One (c 1984 r.), Mockse (MY, T'6C,
MMA, MCXA BC un geHapapuii ¢ 1954 r.), HuxkHem Hosropoge (c 1957 r.), NaTtu-
ropcke (c 2000 r.), Camape (c 1971 r.), CennsaHoBo (c 1975 r.), CbiKTbiBKape (c
1985 r.) (Hecteposa, 2005). T.B. Camoitnosa (1980) n H.B. Ocunosa (1989) yka-
3bIBAOT, YTO /IMAHA NEPCMNEKTUBHA A5 KY/JIbTUBMPOBAHUA B paloHax JanbHero
BocToka B npegenax MpuMmMOpPCKOro Kpas m 0XHOM YacTn Amypckoi obnactu, a
TaKxe Ha 3anage 6biBlwero CCCP, B NpeakaBKasbe M 3akaBKasbe. B aeHaponapke
fopHoTaexHol ctaHuum (I'TC), Kak ykasbiBaeT T.B. Camoinosa (1980), KupKasoH
xopowo pactét ¢ 1940 r. KynbTuBUpPYIOTCA AMaHbl ANYKAMKU, NepeHeceHHbIMU
N3 ecTeCTBEHHbIX MECT NPOU3PacTaHMA B pasHble rogbl. JMUYKM C KOMOM 3eMN
XOPOLLO NPUKMBAOTCA NOZ, pa3perkeHHbIM nosorom neca (Camoiinosa, 1980).

OaHaKo, HECMOTPA Ha peKoMeHZauuMu ANA Ky/lbTUBMPOBAHMA, MHOTO-
NeTHWe HabnaeHNs 33 KONEKLUMOHHbIM MaTepuanom (Cansuk, 1978a, 19786)
NMOKa3a/in, YTO KMPKA30H MaHbUYXKYPCKUI B ycnoBusax tOxHoro MNMpumopba pas-
BMBAJIC MeAJIeHHO, roanyHble nobern ot 40 no 240 cm ANMHOM, NAOAOHOLIEe-
HMe HacTynaao He paHee 10—neTHero Bo3pacTta. B ycnoBmaAx Konnekuum nnaHa
3HaUUTENbHO Ny4lle cebs YyyBCTBOBAsa B TEHM, 3TO OTPaAXKaIOCb HA MPUPOCTE,
nosABAAANCL bosiee KpynHble INCTbA M bosiee 0OMJIbHbIE LBETKM WU MA0AbI.
H.B. Ocunosa (1989) oTmeuaeT, 4To ANA AMaHbl NPOTUBONOKA3aHO BblpaLluBa-
HUWe B 3aCyLUNMBbIX PaiOHaXx.

PaHee 6bln1 NpoBeAEH IKCNEPUMEHT MO PENHTPOAYKLMU HA TEPPUTOPUM
HapexanHckoro necHoro xo3sanctea (8 50 Km oT r. BnagmeocTtok), B 10 Km 3anaa-
Hee noc. Tuxuii, y peku MNepsas peyka (Hecteposa, 20088). B atom mecTe BUA,
npouspacTtan paHee, HO bbln yTpayeH. Ha BbiIbpaHHOM y4acTKke B utone 1992 r.
6b1710 NocaxeHo 50 3K3eMNAAPOB ABYNETHUX CEAHLLEB KMPKA30HA MAHbYKYP-
CKOro, KOTOpble N0 BO3MOXHOCTM pa3meLlann B LIAaXMaTHOM nopsaake. Boicota
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BbICa)KeHHbIX pacTeHuit 15-20 cm. Maowaab nocaaku okono 70 m% PacTeHus
BbICAYXMBA/IM Ha HUMKHEN YacCTW CKAOHA CeBepOo-3anafHoM 3KCNO3ULUKN, HA YB-
NaXKHEHHbIX U HOPMa/IbHO APEHNPOBAHHbIX MOYBAX; PALOM C AEPEBbAMMU, CTBO-
Jibl KOTOPbIX B AaNbHENLLEM A0MKHbI ObIM CNYKUTb ONOPOM MnaHe. Mo AaHHbIM
2007 r., peMHTPOAYKLMOHHAA NonynAumMA HacunTbiBaeT 15 BUPrMHUAbHbBIX OCO-
6el KnpKasoHa MaHb4YXXypCcKoro, nobern KoTopbix, 06BMBasA onopy, NOAHAIUCH
Ha BblcOoTy 1.5—2 M. Ha cocToAHMe pacTeHn oTpULLATENbHO BAMAET HEAOCTAaTOK
CBeTa, NPOHUKAIOLWENO Yepes KPOHbI AePEBLEB, YTO 3a4EPKUBAET Nepexos, pac-
TEHWUI B reHepaTMBHOe cocToAHne (Hecteposa, 20088).

KMpKasoH ckpy4YeHHbIn MHTpoayumposaH B Mockse B BC ¢ 1956 r. (Pea-
Kue...,, 1983). YcnelwHoe Kyn1bTUBMPOBaHUE Ha tore NpMMOpPCKOro Kpas, Kak oT-
meyvaeT H.U. OeHucos (2004), BOSMOXKHO NULIb NPU WUCKYCCTBEHHOM 3aliuTe
(YKpbITUM cnoem yTennsawLLero matepmana), Tak Kak noyTu eerogHo Hagsem-
HaA 4YacTb AMaH obmep3aeT NOYTU A0 MOBEPXHOCTM MOYBbLI (B MasIOCHEXKHbIE
3umbl). B ycnosusax 6CU IBO PAH pacTeHua peryaspHoO NaogoHOCAT.



3. TEHETUYECKAA NSMEHYUMBOCTb U
ONOOEPEHLUMALMA NMPUPOAHBLIX MONYNALUMA
KNWPKA3OHOB B NPMMOPCKOM KPAE

MpouBeTaHMe BUAA 3aBUCUT OT ero noTeHLmMana, — cnocobHocTn npucno-
cabmMBaTLCA K MEHAOLWMMCA YCAOBUAM BHELLHEN cpefbl, BbIXXMBATL B Hebnaro-
NPUATHBIX YC0BUAX, CTaBUbHO BO30OHOBAATLCA, paclUMpATL cBOW apean (Mn-
nuH, 1989; Ledig, 1986; Hamrick, Godt, 1989). 3Tn KayecTBa TeCHO CBsi3aHbl C
YPOBHEM reHeTuyeckoro pasHoobpasusa (dybuHuH 1 ap., 1976; AnTtyxos, Kypba-
ToBa, 1990; AntyxoB, 1989; AnTyxoB 1 ap., 1996; Bush et al., 1987). Mopdono-
rmyeckoe pasHoobpasue ABAAETCA /IMLb BHELWHUM MposABAeHneM GyHAAMEH-
Ta/NbHOrO CBOWMCTBA NHOObLIX OPraHM3MoB ObITb FEHETUYECKM HEeoAMHAKOBbIMM
M 06n1apatb BUAOBLIMU, MONYAALNOHHBIMU U UHAMBUAYANbHBIMU OTANYUAMM
(Antyxos, 1995). HekoTopble OTINYMA MOTYT ONPEeAENATbCA BHELUHUMM YC0BU-
AMM CYLLECTBOBAHMA, HANPUMEP, TaKME XapaKTEPUCTUKM, KaK BbICOTa pacTeHus,
pa3smep /INCTbEB U APYrMX OpPraHoB, 1 Ap. Ho YacTb MHAMBMAYANbHBIX OTANYMUIA
onpenenseTcA reHOTUNOM U HacnedyeTcs B pAAy NOKOMeHUN. Takaa U3MeHYu-
BOCTb Ha3blBaeTCA reHETUYECKOW, a ee NepBONPUYNHON ABNAETCA pasHoobpasue
FeHOB WM FreHeTUYECKUA NONMMOPOU3M, 0OYCNOBAEHHDBIN CyLLECTBOBAHUEM B
NonynsaLMm pasinyHbiXx GOPM OL4HOTO U TOTO ¥Ke reHa, OnpeaenatoLLero AaHHbIN
npusHak, — annenei (Tumodees-PecoBckuin u ap., 1973; Atana, 1984). Hosble
aNnnenn BO3HMKAOT B MONYAALMM NOCTOAHHO BCAEACTBME MyTaL M — USMEHEHNI
B NepBMYHON nocneposatenbHocTn [HK, KoTopble Bbi3blBAalOT COOTBETCTBYHO-
LMe 3aMeHbl aMMHOKMUCAOT B noannentuaax. B xoae ssontoLmm HoBble annenu
MOTYT HaKanMBaTbCA U PACNPOCTPAHATLCA UM YTPAUMBaATLCA B MONYAALUU NOA,
OEeNCTBMEM HamnpaBieHHbIX FeHeTUYeCKMUX MPOLEccoB (ecTecTBEHHbIM oTbOop)
WK CyYanHbix (reHeTnyeckunin gpeid) (Tumodees-PecoBckuii u ap., 1973; UH-
re-Beutomos, 1989). Takum obpasom, reHeTUYECKMIA NoAMMOPPU3IM BUAA ABASA-
€TCA YCTOMYMBLIM 3BOJIIOLMOHHO CNOXKMBLLUMMMUCA COCTOSIHUEM, MOAAEPKUBaAE-
MbIM CTabUAN3UPYIOLLMM OTOOPOM M MMEIOLLMM NPUCNOCOBUTENBbHOE 3HaYEeHNE
(Antyxos, 1985, 1989). MU3meHeHWe YPOBHA reHETUYECKOM U3MEHUYMBOCTU NpPU-
BOAMT K AecTabunmsaumm nonyasaumii U MOXeT Nnosseyb 3a C060i BbIMUpPaHue
BMAa. DKCNEePUMEHTANIbHO YCTAaHOB/IEHO, YTO COKpaLleHWe reHHOro pasHoobpa-
318, KaK U UCKYCCTBEHHO BbI3blBAE@MOE ero Bo3pacTaHMe No OTHOLUEHUIO K UCTO-
puyYeckomy onTMMyMy, BeCbMa Heb1aronpuATHO CKa3blBaeTCA Ha COCTOAHUM No-
nynaumii (Antyxos u ap., 1996). UMeHHO NO3TOMYy COXpaHeHMue reHeTUYecKo
N3MEHUYMBOCTU ABASETCA NPUHUUNMANBHOM U GYyHOAAMEHTaNbHOW Lenbio Ntoboi
NPOrpammMbl COXpaHEHUA PeKUX BUAOB, 3 ee U3yYeHMe — MePBbIM U KNHOYEBbIM
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LLIAroM K MOHMMaHMIO 3BO/IIOLMOHHbIX NPOLECCOB, MPOUCXOAALLMX B MONYAALM-
AX, U pa3paboTKe cTpaTernm coxpaHeHus, BOCCTAHOBAEHMA U PaLMOHANbHOIO
ucnonb3osBaHua Bnga (Schemske et al., 1994).

M3yyeHno NonNynsaLMOHHO-TeHETUYECKOW CTPYKTYPbl PeaKuX U SHAEeMUY-
HbIX BUAOB pacTeHu yaennetcs bonbwoe BHMMaHWe (Hanpumep, Soltis, Soltis,
1991; Soltis et al., 1992; Evans et al., 2000; Hannan, Orick, 2000 n gp.). Hakon-
NIeHHbIV 33 OEeCATUNETUA SKCMEePUMEHTANbHbIM MaTepuan Mno3BoAseT Teope-
TUYECKM NpeacKasaTb HEKOoTopble MOCNeACTBMA NOTEPU BUAOM reHeTUYeCKoM
N3MEHYMBOCTU. HNU3KUI ypOBEHb reHeTUYECKON M3MEHYMBOCTU BUAA YaCTO CUK-
TaeTCA KPUTUYECKUM ANA ero BbIXKMBAHUA U AaXKe NPU3HAKOM ero BbIMUPaHUA
(Franklin, 1980; Soule, 1980). OagHaKo, HECMOTpPA Ha pAL MNOMbITOK ONpeaennTb
CpeAHU ypoBEHb reHETUYECKON M3MEHUYMBOCTU AN1A Pa3HbIX KaTeropuii pacTe-
HUI (Hanpumep, Gitzendanner, Soltis, 2000; Nybom, 2004), g0 cux nop HesicHo,
KaKol ypoBeHb nonMmopdusma cneayer cuntaTb KPUTUYECKUM ANA CYLWecTBO-
BaHMA KOHKPETHOro B1Aa.

3.1. ARISTOLOCHIA MANSHURIENSIS

YPOBEHb rEHETUMECKOW UBMEHUYMBOCTM B MPUMOPCKMX NOMYNALMNAX
KNPKASOHA MAHBY>XYPCKOIO

Yacto cnydyaetca, 4TO K MOMEHTY, KOraa BuAy rpo3uT BbiMMpaHue, 0b
YPOBHE ero reHeTUYeCcKo 3MEHYMBOCTM Mao YTO U3BECTHO. TaK MPOU30LLO U
C KUPKA30OHOM MaHbY}KYPCKMM, OCHOBHOM apean (6onbluas ero 4acTb) KOTOPOro
pacnonoXeH Ha Tex TeppuTopuax Kutas, KoTopble NOABEPTINCL CUIbHOM aHTPO-
noreHHom TpaHchopmaLumm, BCAeACTBUE YEro pacTeHme yTpaTu/io 601bWLMHCTBO
CBOMX MecToobUTaHWUIM 3a401T0 A0 TOro, KaKk OblIn HayaTbl €ro NonyAAUMOHHO-
reHeTU4YecKme nccnegosaHua. B MpMmopcKom Kpae BUA, fOCTUFAET CEBEPO-BOC-
TOYHOW rPaHuLbl CBOEFO apeana, COXPaHUBLUMECA 34eCb NPUPOLHbIE nonyna-
UMM CYLLEeCTBYHOT, O4EBUAHO, HA Npeaene CBOEro 3KOJIOrMYECKOro ONTMMyMa U
HAxXoAATCA B YTHETEHHOM COCTOAHMW. B HacToALLee BpeMa MOXKHO HalTn 4 cunb-
HO dparmeHTUPOBAHHbIX HEOO/bLLIMX NOKANbHbIX Nonyaaunn A. manshuriensis,
npuypoYeHHble K baccermHam pek Manaa bopucoBka, HexkMHKa, AHaHbeBKa U
Manasa AHaHbeBKa, (nonynsaumn MB, Hex, AH 1 MAH, cooTBeTCTBEHHO). KnpkKa-
30H MAHbY}KYPCKUI pacTeT C HEPaBHOMEPHOW MNAIOTHOCTbIO B BUAE MOHOLOMM-
HaHTHbIX rpynn («nATeH»). MHOrAa BCTpeyatoTca eAnHUYHbIe 0cobu Ha paccTon-
HuM apyr ot apyra 0.5 Km 1 6osiee, 0COBEHHO 3TO XapPaKTepPHO A/ PACTEHUN U3
nonynauum MB, rae mo3anyHan CTPYKTypa BbipaxkeHa cnabo. Monynsaunm Hex
1 AH npeacTaB/eHbl OBEHUIbHBIMW PACTEHUAMM, PENPOAYKTUBHBIX 0COben He
obHapyxeHo. MpeanonoXnTeNbHO, eCHbIE NOXKAPbI U HEKOHTPOIMPYEMAA Bbl-
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pybKa NMaHbl, CBA3aHHAA C BbICOKOW JIEKAPCTBEHHOM LIEHHOCTbIO €€ KCTPAKTa
(Bynrakos, Mypasnes, 1989), onpenenaiT HblHEWHee NaaYeBHOE COCTOAHMUE
3TUX nonynsauuii. Hebonblime MecTOOOUTaHUA KMPKa3oHa, rae BCTpeyatoTcA
B3pOC/Ible /INaHbl, COXPAHWIUCb B BEPXOBbAX MPUTOKa p. AHaHbeBKa (Manas
AHaHbeBKa, nonynsauma MAH), U, BO3MOXKHO, B BEPXOBbsX p. HeXKMHKa B TPYAHO-
[OCTYMHbIX mecTax. MNonynaumio MB cocTaBAAKOT pa3HOBO3PACTHbIE SK3eMNAA-
pbl. Bonee 6narononyyHoe coctosiHMe BUAA B STOM MECTHOCTU MOMKHO 0b6bAC-
HUTb TPYAHOAOCTYNHOCTbIO MOMYAALUMN.

Ewe B 1978 r. 1.H. Cansuk (Camnsuk, 1978a) otmeyana, 4To camoBO306HO-
B/IeHWE BMUAa B nNpupogde oveHb cnaboe. 3. KypeHuoBa B 1968 r. oxapaKktepu-
30Bana BMA Kak perpeccupytowwmin. NosgHee oHa ¢ COaBTOPOM B CBoei paboTe
TaK onucana NPUPOAHY MONYAALUID KMPKA30HA MAHbYXKYPCKOro: «NogiecoK
[0BOJIbHO FYCTOMN, HO pacnpefenserca no niaowaan HepasHomepHo. CpeaHss
BblcoTa pacTteHuit 1-1.5 m (cTp. 55). ... [ipeBecHble Nopoapbl AatoT 34echb Cnabbliit
NnoApoCT, Pa3BUTUIO NOCNEAHEro NPEnATCTBYIOT IyCTble 3apOCaM apUCTONOXUMU
n Tpasoctoi» (KypeHuoBa, Banosa, 1969). K HacToslemy BpeMeHU «rycTble
3aPOC/INY KMPKA3OHA MOMKHO BCTPETUTb, NOXKaNyM, TONbKO B CaMblX TPYAHOLO-
CTYMHbIX MECTOOOUTAHUAX, @ U TO B OTAE/NbHbIX pparmeHTax. Takoe nctoleHme
nonynauui A. manshuriensis K KOHLYy XX BeKa CBA3aHO He TO/IbKO C HEKOHTPO-
nmpyembiMm cOOpoOM iMaHbl Ha NEeKAapPCTBEHHOE Cbipbe, HO M YCUAMBAKOLLMMCA
pa3spyleHnem mectoobuTaHuin. Tak npobnema coxpaHeHMA U BOCCTaHOBEHUA
3TOro LEHHOro PacTeHMA CTana HacyLwHO HeobxoaMmoii, Ho 06 YypoBHe ero reHe-
TMYECKOM U3MEHUYMBOCTU He DObl/IO U3BECTHO.

Ons uccnefoBaHWA reHETUYECKON M3MEHUYMBOCTM COXPAHUBLUMXCA MO-
nynsaunii A. manshuriensis 6bln UCNOb30BaH 3/1EKTPOPOPETUYECKUI aHANN3
NINCTOBOWM TKaHW 244 pacTeHuit U3 4-x NPUPOAHbIX NONynAunin B NMprumopckom
Kpae, 10Ka/IM30BaHHbIX B A0AMHAX bacceiMHOB pek HexkmHKa (monynaums Hex,
5 BbI6OpOK), AHaHbeBKa (nonynsaumns AH, 3 BbibopkKu), Manas Bopucoska (no-
nynauma Mb, 5 BbibopoK) U Manas AHaHbeBKa (nonynauna MAH, 3 BbIGOpKK)
(HakoHeuHas 1 ap., 2007; KopeHb 1 ap., 2009).

ANNO3NMHbBIM aHa/IM3 OCHOBAH Ha BbIABAEHUM HACNeACTBEHHOM U3MEHYU-
BOCTM pePMEHTHbIX HEKOB C MOMOLLIO 31eKTPodopeTUUYecKkoro GpakuMoHNpPOo-
BaHWA U FTMCTOXMMMYECKOTO OKpaLLIMBaHMA. Benkn ncnonb3ytoTca NonyaaumMoH-
HbIMM FeHETMKaMM B KQYeCcTBE MOJIEKYNAPHbBIX MAapPKePOB yKe 6onee yeTbipéx
OECATUNETUI N TEOPETUYECKME NOAXOAbI HA MX OCHOBE Y»Ke OCHOBATE/IbHO pas-
pabotaHbl (AnTyxos, 1989; AnTyxos, 1995; Soltis et al., 1992). Benku asnstoTca
NPOAYKTOM 3KCMPECCUM TEHOB M NMOTOMY MOTYT AaBaTb MHOPMALLMIO, OTpaKa-
IOLLYIO CTPYKTYPY U COCTOAHME cooTBeTcTBytowmx yyactkos [AHK. lNepsble pe-
3y/1bTaTbl UCMO/Ib30BAHMA aINO3UMHbIX MAPKEPOB ANA U3YYEHUA reHETUYECKOM
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reTepo3MroTHOCTM B MONyAAUMAX AP030dUAbl Bblan onybanKkoBaHbl B 1966 .
P. NeBoHTUHOM M K. Xabbu (Lewontin, Hubby, 1966). Mcnonb3oBaHue anno-
3MMOB B Moc/ieaytoLLme rofabl MO3BOANAO BbISBUTb LUMPOKUA CNEKTP U3MEHYUN-
BOCTW B NPUPOAHbIX MOMNYAALMNAX *KUBOTHbIX U pacTeHui (Antyxos, 1983; Aliana,
1984; AntyxoB, 1995; Hamrick, 1979; Hamrick, Godt, 1989). C nomoLpbto 3TOro
meToda 6biivM paspaboTaHbl PyHAAMEHTA/IbHbIE MPUHLUMMbI NONYASLLMOHHOM
Teopun (Nei, 1987; Kimura, 1991; Lewontin, 1991; Antyxos u ap., 1997). UmeHn-
HO MO3TOMY MPUMEHEeHMe AAHHOIo MeToda B C/lyYae KMpKasoHa Oblio onpas-
[aHO He TO/IbKO ero OTHOCUTENIbHOM NPOCTOTOM, HO M BO3MOXKHOCTbIO CPAaBHUTb
nosly4eHHble pe3ynbTaTbl C AHANOTMYHBIMW JAHHbIMM MO APYrMM BMAAM, Npe-
Ae BCEro, pegKnMmM 1 UcYe3aroWwmMm, U NonbITaTbCA NPOaHaAIM3MPOBATb FrEHETU-
YyecKue NpoLLecchbl, Npomcxoaaiume B NPUPOAHbIX Nonynaunsax A. manshuriensis
B NMPOLUIOM M HACTOALLEM.

UccnepgoBaHo 28 dpepmeHTHbIX cuctem. Tpu depmenTa (HK, MPI, SDH)
6bl/IM HE aKTUBHbI B INCTbSAX KMPKa30oHa MaHbYXKYPCKOro, a 25 depmeHToB (AAT,
ACO, ACP, ADH, ALD, AK, DIA, GDH, G-3P-DH, G-6P-DH, GPI, GPT, FE, FDH, FDP,
FUM, IDH, LAP, 6-PGD, EST, ME, MDH, PGM, SKDH, SOD) BbIABASAINCb Ha 3/1€K-
Tpodoperpammax ¢ passIM4YHOM cTeneHbto akTUBHOCTU. Cpeamn HUX 9 pepmeHTOB
BbIfABAAAUCL cTabunbHo (AAT, ACP, FE, GPI, GPT, ME, PGM, MDH, IDH) n 6bian
MCMNoNb30BaHbl B UccnegoBaHuu (Tabnuvua 7).

dnekTpodopeTnyeckne metoabl GpakUMOHUPOBAHUSA OENKOB MO3BONSA-
tOT BbIABUTb MHAMBUAYA/IbHbIE PA3INYMA BENKOBbIX MOJIEKYN B CYMMapHOM
3NEKTPOCTAaTUYECKOM 3apAfe U MonekynapHom Bece. CoyeTaHue anekTpodo-
pesa C MMCTOXMMMUYECKMM OKpallMBaHWEM NO3BONAET MOMYYMTb CNEKTpbl ben-
KOB — 3a71eKTpodoperpammbl — M3 KAETOUHbIX UAM TKAHEBbIX 3KCTPaKToB. Mpwm
conocTaBneHunmn anekTpodoperpamm GepmMeHTOB, BblAENEHHbIX N3 OAMHAKOBbIX
TKaHel y pa3/inyHbIx ocobelt ogHOro BUAa, 06HapyXMBaTCA MHANBUAYAbHbIE
BApMaLLMKN B NOABUMKHOCTU U YMC/e HEKOTOPbIX GppaKumnit. 3T Bapmaymm onpe-
OEenaATca Ha/IMYMEM WU OTCYTCTBMEM COOTBETCTBYIOLLENO CTPYKTYPHOFO reHa
(nokyca) nnm Hannumem pasNnYHbIX BApMaAHTOB (annenei) ogHoOro oKyca.

B pe3synbTraTe aHanM3a 9 GepMeHTHbIX CUCTEM B JINCTbAX KMPKA30HA MaHb-
YXKYPCKOro 6bl10 06HAPYKEHO 23 Pas/IMYHbIX 3N1EKTPOPOPETUUECKUX BapuaHTa,
NpPeanoNoKUTENBHO Koampyemblx 18 nokycamu (reHamu). a8 Kaxkgoro nonau-
MOpP®HOTO /IOKyca bbl/10 BbISBIEHO MO 2 aNe/bHbIX BapnaHTa. MocKonbKy 6eku
HacneayloTcA KOAOMMHAHTHO, Y TeTepo3nroT NposaBaAtoTca oba poanTeENbCKUX
npu3Haka — ase 6enkoBble Gpakumun. MNpu HaANMUYUK YETBEPTUYHOW CTPYKTYPbI
6enKkoB y retepo3nrotr Moryt GopmmpoBaTbCs elle U rmbpuaHblie Gpakumu,
OTCYTCTBYIOLLME Y poguTeneli. ITo NPOUCXOANUT BCaeacTBMe cBob6oaHOro 0bb-
eaVHEHNA B LMTO30/1e CYyObeanHUL, KOHTPONMPYEMbIX Pa3/IMYHBIMU FeHaMM
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Ta6bnuua 7
NccnepoBaHHble pepMeEHTHbIE CUCTEMbI M KOIMYECTBO MHTEPNPETUPY-

€MbIX NOKYCOB, MOAMMOPGHbIX TOKYCOB U1 annenei, BbisBNeHHbIX B INCTOBOM
TKaHwu Aristolochia manshuriensis

CokpalueH- | WHTepnpe- Nonu-
depmeHT Hoe 0603Ha- | Tupyemble | MopdHble | Annenu

YyeHue NOKyCbI NOKYCbI
AcnaptatTamnHoTpaHcdpepasa AAT 2 0 2
fnyTamatnmpysaTTpaHCaMKMHa3a GPT 1 1 2
IntokosodocdaTmszomepasa GPI 1 1 2
M3oumutpataerngporeHasa IDH 2 0 2
Kucnasa ¢ocoarasa ACP 2 1 3
ManatgermgporeHasa MDH 4 0 4
Manuk-aH3num ME 1 0 1
dnoopecLeHTHan acTepasa FE 4 1 5
docdorntokomyTasa PGM 1 1 2
18 5 23

nnun annenamu. leHeTnyecKkaa MHTEPNpPeTaLnsa Takoro poaa U3MEeHYMBOCTU NpPK
KOOOMWHAHTHOM TWUMe Hac/iegoBaHMA ObOblYHO TpygHOCTEN He Bbi3biBaeT. Ha
pucyHkKax 35 1 36 npeacTaBieHbl 3N1eKTPodoperpammbl U CXemaTuyeckne 1u3o-
bpaxkeHuna HeKOToPbIX GePMEHTHbIX cuctem A. manshuriensis, nogpobHoe onu-
caHue KoTopbix onybankosaHo (HakoHeyHas v ap., 2007).

Taknm obpasom, 6b110 0TobpaHO 18 NOKYCOB, KOTOpPbIE MOTYT ObITb UC-
NMo/Ib30BaHbl B KAYECTBE MAPKEPOB A5 NOMNYAALMOHHO-TEHETUYECKOrO aHaAMn3a
npupoaHbIX nonynaunii A. manshuriensis. BoiABNEHHbIE afN€AN UCMONb30BaHbI
B KQUECTBE MapKepHbIX FEHOB A1 ONUCAHMA NapaMeTPOB U3MEHUYMBOCTU, Anb-
depeHLMaLmm U TeHETUYECKOM CTPYKTYPbl MOMNYNALMNIA.

TEHETUYECKASA CTPYKTYPA N UBMEHUYMBOCTb NOMYNSALNA
ARISTOLOCHIA MANSHURIENSIS

OCHOBHbIMW NapameTPamm, KOTOPbIMMN XapPaKTEPU3YHOT FTEHETUYECKYIO U3-
MEHUYMBOCTb BUA0B 1 NONYAAUMMI, ABAAIOTCA A0NA NOAMMOPPHbIX NOKYCOB U re-
TEPO3UroTHOCTb. [lona NoAMMopPdHbIX T0KYCOB, Uan noammopdHocTs (P) onpe-
OENAeTC KaK OTHOWEHWE KOIMYECTBa BbIABAEHHbIX NOAMMOPOHbIX JIOKYCOB K
06LEeMy KONMYeCTBY NPOoaHaiM3MpPOBaHHbIX reHoB. [lpyroi X13HEeHHO BaXKHbIM
A7 opraHM3Ma reHeTMYecKMii NoKasaTesib — reTepo3nroTHoCTb (H), HaumMHan ¢
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Puc. 35. dnektpodoperpammbl noaMmopdHbix GepmeHToB U3 anctbeB Aristolochia
manshuriensis:

(a) — Gpi, reHoTUNbI pacTeHnid: 1, 2 — romo3nroTbl Gpi-2°%, 3, 4 — roMo3uUTroThl
Gpi-2V%, 5, 6 — reTepo3nroTbl Gpi-2°65/1%,

(6) — Fe-2, reHotunbl pacteHunii: 1, 3 — romosurotbl Fe-2+°, 4, 5 — romo3uroThl
Fe-2'1°, 2 — reTepo3sunroTta Fe-2100/1.10,

(B) — Acp-2, reHOTUNbI pacTeHuit: 2 — romo3surota Acp-21%°, 6 — romosurora Acp-2°¢°,
1, 3,4, 5 - reteposnroTbl Acp-2°6%/100,

(r) — Gpt, reHoTUNbI pacTeHuii: 1, 2, — romo3urotbl Gpt*®, 4, 5 — romosuroTbl Gpt®#>,
3 —reTepo3surorta Gpt®8/1%,

(&) — Pgm, reHOTWNbI pacTeHmit: 5 — romosnrota Pgm*2°, 7 — romosurota Pgm*,
1,2, 3,4, 6 —reteposurotbl Pgm®*°/1-20,

pabot [x. Xab6u, P.K. leeoHTnHa (Hubby, Lewontin, 1966; Lewontin, Hubby,
1966) n X. Xappuca (Harris, 1966), onpeaenaeTtca Kak A40NS reHOB, HaXOAALLUXCA
B reTepOo3UroTHOM COCTOAHUM Y HEKOW cpeaHei ocobu (MK, YTO YUCAEHHO TO
e camoe, cpeaHAs AONA reTepo3UroT Ha JIOKYC B C/1ly4aliHOW BbIBOPKe reHoB 13
nonynaumm). leTeposnroTHOCTb MOKET BbITb onpeaeneHa Ha OCHOBaHMM GaKTu-
YeCKU BbIIBIEHHOW YUCNEHHOCTM reTepo3unroT B Bbibopke (Habnoaaemas rete-
PO3UTOTHOCTb, H ) WK TeOpeTUHECcKH paccHmMTaHa Ha OCHOBaHWM YacToOT anene
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depMmeHT FE PGM GPT IDH GPI
nokyc Fe-2 Fe-3 Fed Feb Pgm Gpt ldh-1  ldh-2 Gpi-2
annenu 100 110 1.00 1.00 1.00 100 1.20 085 1.00 1.00 1.00 065 1.00
+ — — — —
(a) —_ - = =
depmMeHT AAT ACP ME MDH
nokyc Aat-1 Aat-2 Acp-1 Acp-2 Me Mdh-1 Mdh-2  Mdh-3 Mdh-4
annenu 1.00 1.00 1.00 060 1.00 1.00 1.00 1.00 1.00 1.00
+

(6)

Puc. 36. CxemaTuuyeckoe M3obpaskeHne aNeKTpopopeTnyecknux BapmnaHTos GepmeHToB
AAT, ACP, FE, GPI, GPT, IDH, MDH, ME n PGM B nucTtbax Aristolochia manshuriensis.

(okmAaaemas reTeposmroTHoCTb, H ). TeHodoHA NonynaumMmM, ee reHoTUNMYecKui
«MOPTPET» U CTPYKTYpPa, ONUCbIBAETCA YacTOTaMM BCTPEYAEMOCTU annenem nim
4YacTOTaMM reHOTUMNOB M PA3/IMYHbIMKU MapaMeTpPamm, B OCHOBHOM pacCymUTbiBae-
MbIMM Ha OCHOBAHMW YaCTOT afieNiei U reteposnroTHocTu (Mnsotosckuin, 1983).

YacToTbl annenelt B UCCNef0BaHHbIX NONYAALUAX NPeaCcTaBAeHbl B Tabau-
ue 8. MsyueHHble nonynaunun A. manshuriensis He pasnuyatoTca No Habopy an-
nenen, HO pasIMYatOTCA MO YacTOTAM MX BCTPEYAEMOCTH.

Cpean BbIIBNEHHbIX NOAMMOPPHbIX JIOKYCOB TONbKO oAuH, Acp-2, 6bin
BbICOKOM3MEHYMBbLIM (4acToTbl annenei 6,mskm K 0.5) B TPEX U3 4 U3yYeHHbIX
nonynauman. Ewe oanH nokyc, Pgm, 6bi71 BICOKOM3MEHUYMBLIM TO/IbKO B NOMYy-
naumm Mb. UHTepecHo, 4To B nonyaaumMm Hex no aTtomy IoKycy Habatogaetca
CMeHa npeobnagatolero annens, Toraa Kak no BCEM OCTa/lbHbIM JIOKycaM BO
BCEX NONYNALMAX O4HW U Te XKe annenn ABAatoTcA Hambonee 4acto BCTpeya-
owmmnca (Tabamua 8). M3 BbIABNEHHbLIX Y KMPKa30oHa annenei ToNbKO OAuH,
Gpi- 2°%%, apnsaetca pegkum ana nonynaumm MB, To ecTb BCTpeyaeTca ¢ 4acToTon
meHee 0.05. A BMAA B Le/IOM pedKue annenmn obHapy»KeHbl He bblan.

Mo Bcem noKycam Oblna BbisiB/IeHA reTepPOreHHOCTb asifie/ibHbIX YacToT

(tabnuua 8), 0bLMiA TECT Ha reTEPOreHHOCTb MO BCEM MapKepPHbIM reHam rnoka-
3a/1 3HaYMMble pasnnuma mexay nonynaumamum (p < 0.01; Tabauua 8).
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Tabnuua 8

YacToTbl annenei NoiMMopdHbIX TOKYCOB B MPUPOAHbLIX MONYASALMUAX
Aristolochia manshuriensis n TecT Ha reTeporeHHoOCTb BblI6OPOK
(N — KonnuecTBo ocobeit B nonynaumm)

Monynauumn Cpe,CI,HEB3BeLIJeHH'<.’:1F|
Jlokyc | Annenu Hex AH Mb MAH qaﬂ.—?;ﬁﬁ;:ﬁ;ﬂpem
N=57 | N=27 | N=107 | N=53 N =244
Gpi-2 1.00 0.6053 | 0.7407 | 0.9533 | 1.0000 0.8586
0.65 0.3947 | 0.2593 | 0.0467 | 0.0000 0.1414
TecT Ha reTeporeHHOCTb: X*>=99.71; df = 3; p < 0.01
1.20 0.2807 | 0.7037 | 0.5000 | 0.5472 0.4816
Pom 1.00 0.7193 | 0.2963 | 0.5000 | 0.4528 0.5184
TecT Ha reTeporeHHocTb: X*= 31.22; df =3; p < 0.01
1.10 0.2719 | 0.2963 | 0.3879 | 0.4623 0.3668
Fe-l 1.00 0.7281 | 0.7037 | 0.6121 | 0.5377 0.6331
TecT Ha reTeporeHHocTb: X>= 10.15; df = 3; p < 0.01
1.00 0.6404 | 0.8519 | 0.9346 | 0.8396 0.8361
opt 0.85 0.3596 | 0.1481 | 0.0654 | 0.1604 0.1639
TecT Ha reTeporeHHoOCTb: X>=47.12; df =3; p < 0.01
Acp-2 1.00 0.5175 | 0.5000 | 0.5047 | 0.5660 0.5205
0.60 0.4825 | 0.5000 | 0.4953 | 0.4340 0.4795
TecT Ha reTeporeHHocTb: X*>= 1.18; df = 3; p < 0.01
TecT Ha reTeporeHHOCTb NO BCem sIoKycam: x> = 189.38; df = 15; p < 0.01

B nonynaumax KMpKasoHa MaHbYXKYpPCKOro onpenenéH HeBbICOKUIA ypo-
BEHb NoAMMopdU3Ma MO CPAaBHEHUIO CO CPEAHUMM A/s PacTEHMI NOKasaTe-
namm (Tabnaunubl 9 1 10). TaKyKe HEBbICOKME MoKasaTenn 6binv noayvyeHbl nNpu
ncnonbzoBaHmn RAPD-mapkepoB (P95 =36.2, H =0.141, G, = 0.112; Artyukova
et al., 2012). Y pacteHuit Habnoaaetca bonee WUPOKKUIA pa3bpoc reHeTUYecKo
N3MEHUYMBOCTU, YEM Y KMBOTHbIX, YTO, O4EBUAHO, CBA3AHO C HOMbLIMM Pa3HO-
obpasmem Ku3HeHHbIX GOPM B LLAPCTBE PACTEHUM, a TaKKe C pa3Hoobpasuem
3KONIOTMYECKUX U reorpadmuyeckmx HULL, KOTopble OHWM 3aHMMatoT. MpoBeaéH-
HbIY OK. Xampukom (Hamrick, 1983; Hamrick, Godt, 1989) aHanu13 nokasas, 4to
Hamnbosiee U3MEHUYMBLIMM BUAAMWU PACTEHUIN ABAAIOTCA FOJIOCEMEHHbIE, A Y NO-
KPbITOCEMEHHbIX OAHOA0/IbHbIE OKa3anucb 6osee N3MEeHUYMBLIMK MO BCEM aHa-
NIM3MpyeMbIM MapameTpam, Yem AByAo/bHble. KOppensLuMOHHbIN aHanus, npo-
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Ta6bnuua 9

MNMoKkasatenn nonnmopodmsama Bnaos poga Aristolochia
B CPaBHEHWUW CO CPeaHUMM NOKA3ATENSMM 411 PA3HbIX IPYNN PacTeHWU

Buapl P, % A H, H, G (F.) Ccblikm
A. manshuriensis | 26.39 1.27 0.125 | 0.108 0.065 HalW gaHHble
A. contorta 20.7 1.28 0.129 | 0.101 0.168 HalWW OaHHble
34.6 1.52 0.113 (Hamrick et al.,
Pacterna (1.0) | (0.02) (0.004) 1992)
49.3 1.76 0.148 0.084 (Hamrick, Godt,
[peBecHble (1.8) | (0.04) (0.006) | (0.008) | 1989; Hamrick et
al., 1992)
PenKue 29.9 1.53 0.095 0.206 (Gitzendanner,
A (3.85) | (0.095) | (0.016) (0.040) Soltis, 2000)
26.3 1.48 0.163 | 0.056 0.248 (Hamrick, Godt,
SHAEMMUKN (3.9) (0.9) | (0.016) | (0.010) | (0.037) | 1989; Hamrick et
al., 1992)
MNepeKpécTHo-onblnAemMble BUAbI:
53.0 1.84 0.163 0.099 .
BETPOM 0.259 (Hamrick et al.,
(2.2) | (0.05) (0.011) | (0.012) 1992)
HaCEKOMbIMM 47.6 1.72 0.243 0.154 0.197
(2.7) | (0.05) : (0.008) | (0.017)
Camoonbinaemblie | 20.0 1.31 0.149 | 0.074 0.510 (Hamrick, Godt,
BUAbI (2.3) | (0.05) | (0.016) | (0.01) (0.035) 1989)

MpumeyaHue: P, % — NPOLEHT NOMMOPPHbIX JIOKYCOB Ha NOMy/NALMOHHOM YPOBHE;
A —u4ucno anneneii Ha nokyc; H, —Habnogaeman reTeposnroTHocTb; H — oxmnaae-
Mas reteposurotHoctb; G (F.;) — nokasaTtesb nogpasaen&HHoCTM nonynaumii.
3HaYeHMA CTaHAaPTHOM OLWMBKM NpuBeaeHbl B CKOBKaXx.

BeAEHHbIN aBTOpPamM, MOKasasa, YTo NpumepHo 24% BUAOBOIN U3MEHUYMBOCTMU
CBA3AHO C HEKOTOPbIMM acneKTaMu }KU3HEHHOW cTpaTernn Buaa. M3 HUX okono
32% obycnoBneHo pasmepamu apeana, 25% - }kusHeHHoW bopmoli BUAA U Npu-
MepHO 17% — cUCTeMOW CKpeLMBaHus.

B Tabnvue 9 npuBeneHbl cpegHMe NOKasaTenn aano3MMHONO NOJMMOp-
dM3Ma AnA HEKOTOPbIX KaTeropuii PacTeHW, K KOTOPbIM MOKET BbITb OTHECEH
KMPKA30H MaHbYXKYPCKUIA: ApEeBECHble, peAKue, SHAEMUKU, NepeKkpPECTHO-OMbI-
nAemble BuAabl. M3 Tabavubl MOXHO BUAETb, YTO TaKMe MOKasaTeNu, Kak 4o
nosMmop@dHbIX oKycoB (P) U uncno annenem Ha Nokyc (A) y KUPKa3oHa MaHb-
YIKYPCKOTO 3HAUUTENBHO HUMKE, YEM B CPEAHEM Y APEBECHbIX U NepeKpPECTHO-
ONblNAEMbIX PaCTEHWUI, U B LLe/IOM BAN3KM K CpeaHUM 3HAUYEHUAM, BbIABAEHHbBIM
B KaTeropusax peaKmx U sHAeMUYHbIX BUAo0B. O4HAKO, NPU AOCTAaTOYHO HU3KOM
ypoBHe NosMMopdHOCTH, ypoBeHb Habntogaemon (H,) n oxuaaemon (H,) re-
TEPO3UroTHOCTU Yy A. manshuriensis B cpeaHem gocturaet 12.5% (11), To ecTb
6/M30K K cpefHeMy ANA pacTeHUI 3HaYeHUIo. BaxkHO oTMeTUTb Cieaylouee,
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Tabnuua 10
MapameTpbl reHeTUYECKOro pasHoobpasma B cybnonynaumax
Aristolochia manshuriensis

Monynauum ’gi;:; H, H, n, A P % Pyor %
1 0.093 0.092 1.10 1.28 27.78 27.78

2 0.122 0.106 1.12 1.28 27.78 27.78

3 0.142 0.115 1.13 1.28 27.78 27.78

e 4 0.150 0.129 1.15 1.28 27.78 27.78
5 0.171 0.126 1.14 1.28 27.78 27.78

cpegHee | 0.136 0.114 1.13 1.28 27.78 27.78

6 0.133 0.114 1.13 1.28 27.78 27.78

A 7 0.136 0.102 1.11 1.22 22.22 22.22
8 0.055 0.078 1.09 1.17 16.67 16.67

cpeagHee | 0.108 0.098 1.11 1.22 22.22 22.22

9 0.133 0.109 1.12 1.28 27.78 27.78

10 0.109 0.084 1.09 1.17 16.67 16.67

11 0.093 0.091 1.10 1.22 22.22 22.22

Mb 12 0.124 0.098 1.11 1.22 22.22 22.22
13 0.105 0.094 1.10 1.28 22.22 27.78

cpegHee | 0.113 0.095 1.11 1.23 22.22 23.33

14 0.115 0.108 1.09 1.22 22.22 22.22

MAH 15 0.107 0.085 1.10 1.22 22.22 22.22
16 0.122 0.093 1.10 1.22 22.22 22.22

cpegHee | 0.115 0.095 1.09 1.22 22.22 22.22

lpumeyarue: A — KonuuyecTBo annenen Ha nokyc; H, — Habiopgaeman retepo-
3UrOTHOCTb; H_ — OXuAaemas reteposnroTHoCTb; N, — 3GdeKTUBHOE YnUCIOo an-

nenen Ha nokyc; P

P, %~

99/

nosiMmopdHoOCTb ¢ yuetom 95 1 99%-ro KpuTepus.

HECMOTPSA Ha TO, YTO KMPKA30H MOPGONOrMYecKM NpMUcnocobneH K nepekpéct-
HOMY OMbIIEHWUIO, YPOBEHb €ro reTepo3nroTHOCTU B MPUMOPCKUX MONYAALMAX
3HAUUTENbHO HUXKE, YeM 0BbIYHO HabtogaeTca y pacTeHUA C STUM TUNOM CKpe-
LWMBaHUA. ITO 3HAYUT, YTO B NONYAAUMAX AENCTBYIOT GAKTOPbI, CHUMKAtOLWME Te-
TEPO3UTOTHOCTb, — TaKMe Kak OTOOP B N0/b3y ONpesenéHHbIX FTeHOTUMNOB, UK
reHeTUYeCcKMn apend, CBA3AHHbIN C PE3KUM COKPaLLEHMEM YUCAEHHOCTH. [o-
cnegHee NPuMBOAMT K TOMY, YTO Yepes HECKOJIbKO MOKOJIEHWNI Bce 0cobu B no-
nynaumm 6yayt npeacrtaBieHbl POACTBEHHbIMW WUHAMBUAYYMAMU, U UCTUHHO
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nepeKkpécTHoe onblieHne (Mexay HepoacTBeHHbIMU ocobamu) 3amellaeTcs
611M3K0POACTBEHHbBIM (MHOPUAMHIOM).

MokasaTtenn nonnmopdrama KMPKa3oHa MaHbUYKYPCKOTO BHYTPU KaXKa0M
nonynauMu npeacrasneHsl B Tabanye 10. CpaBHeHME BEINYMH Habaogaemoin
(H,) n oxunpaemoii (H.) reTeposmroTHOCTM Nokasano, YTo MO BCEM JIOKYCam B
nonynaumax Habnogaerca HebONbLION M3OBLITOK reTepO3UroTHbIX FeHOTMMOB
Mo CpPaBHEHMIO C TEOPETUYECKM PaACCUUTAHHOW BeNMUMHOM. MHTepecHo, 4To
Hanbosiee BbICOKUIA YPOBEHb FEHETUYECKOro pa3Hoobpas3mna BbiABNEH B CaMOi
«ucToweHHon» nonynauum Hex (H, = 0.114, n_ = 1.13; tabanua 10), koTopas
npeacTaBseHa TONbKO PAacTEHUAMW B FOBEHWU/IbHOM CTagMuM M NOpPoOC/blo B6IU-
31 BbIpy6/I@HHbIX UKW CTOPEBLUMX IMaH. HanpoTue, camas HM3Kasa reTeposunroT-
HoCTb Y A. manshuriensis 6blna BbiABNE€Ha B Hanbonee KpynHon u bnarononyy-
HOM NONy/ALMK, PACNONOXKEHHOW BAONb p. Manas Bopucoska (MB, H, = 0.094,
n, = 1.14; Tabnmua 10). Bo3amoKHO, 3TOT deHoMeH cBA3aH ¢ Hamnbosnee cesep-
HbIM MOJIOXKEHWEM 3TOM ManoAoCTynHoi nonynsaummn. O6bIMHO bonee HU3KKUe
nokasaTenn reHeTUYyecKkoro pasHoobpasma HabaoaaloTca B Hanbonee Hebna-
rono/lyYHbIX MOMNYNAUMSAX, MOCKONbKY COKpaLLEHME YMUCNEHHOCTU MOMyNAuUn
HensberKHO BedeT K CHUMKEHMUIO YpOBHS MameHumBocTu (Barrett, Kohn, 1991;
Ellstrand, Elam, 1993).

B uenom, ypoBeHb M3MEHYMBOCTM B nonynauuax A. manshuriensis w3
MprMopCKOro Kpaa BapbMpyeT He3HaYUTEeIbHO. AHANN3 reHeTUYECKMX B3auMO-
OTHOLUEHWI MexXAay NONyAALUAMM, OLLEHEHHbI Ha OCHOBE MOKa3aTeNen reHeTu-
Yeckux auctadumii M. Hes (D, Nei, 1972), nokasan BbICOKWI ypOBEHb UX reHe-
TMyeckoro cxoactea (KopeHb u gp., 2009). CpegHee reHeTUYECKOe PaccToAHUe
MeXKAy BCEMU MPUMOPCKMMM NONYAALMAMU KMPKA3OHA MaHbYXKYPCKOro cocTa-
Buso 0.0096. Ha geHgporpamme (pucyHoK 37), NOCTPOEHHOM Ha OCHOBE reHe-
TUYECKUX paccToAaHui Hea, nonynaumm MbB u MAH o6beanHeHbl B OAUH Kiactep
C MUHUManNbHbIM pacctoaHnem 0.0015, K KoTopomy NpPMUMbIKaeT nonyaauma AH.
Hanbonee yganeHa ot ocTanbHbIX nonynauua Hex.

Hu3KMe 3HaYeHUs TreHeTUUYECKUX PaCCTOAHUI mexay Monyasaunsamm
A. manshuriensis (Tabnvua 11) moryT bbiTb Kak cneacteMem banaHCcUMpyoLLEro
oTbopa, Tak M 0bLWHOCTUN UX reHopOHAA B HegaBHeM npolw/iomM. [NocnegHee mo-
YKeT BbITb CBA3aHO C UCTOpMEl GOpMUPOBAHMA N pacceneHus Buaa, Henpepbis-

| 1 ]
I T 1
002 0 0.000

MB Pwuc. 37. UPGMA-geHaporpamma cxog-
_E ctBa  nonynauui  Aristolochia
MAH manshuriensis, NocTpoeHHas Ha

AH ocHoBe KO3QPULMEHTOB reHeTU-
yeckom guctaHumum M. Hes (D, ).

Hex
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Tabnuuya 11

MaTpuua reHeTudeckux koapduumeHTos ancraHumii (D) (Hei, 1972),
paccUMTaHHbIX MO 18 M3yYeHHbIM JI0KycaM Y YeTbIPEX NoNyAALNin
Aristolochia manshuriensis

Monynaumm Hex AH Mb MAH
Hex 0.0154 0.0168 0.0191
AH 0.0063 0.0077
Mb 0.0014
MAH --

HOCTbtO apeana n 6osee TECHbIMU CBA3AMMU MEXKAY MNONYNALUMAMMU B NPOLLIOM.
Bce coBpemeHHble nonynaunmn A. manshuriensis Ha POCCUICKOM YacTK apeana
XOTb M M30/IMPOBAHbI APYr OT Apyra cucTeMon XpebToB, PacnosioXKeHbl B [0-
JINHaxX peK, UCTOKM KOTopbix BepyT Havyano Ha bopucosckom naaTo. BeposTHO,
Ha BopmMcoBCKOM NaaTo HaxogMnacb eAnHan NpPeaKoBas MOMNyNAUMA KMPKA30-
Ha MaHbY}KYPCKOro, U3 KOTOPON ceMeHa Moru BbiTb NepeHeceHbl NOTOKaMM
BOAbl No oTpory Mnockoro xpebTa, OCHOBAB HOBblE MOMYAALWM, PACMONONKEH-
Hble B4ONb peK HexxunHKa, AHaHbeBKa M Manasa bopucoska. NpumeyaTenbHo,
yto nonynaunnm MB n MAH, pacrnofioXKeHHble B BEPXHEM TEYEHUU peK, Hanbo-
nee 6/1M3KM 1 06pasyIoT Ha AeHAPOorpamMmme eauHbIN KNacTep ¢ MMHMMA/bHbIM
pacctoaHmem (D, ) 0.0015 (pucyHok 37). MonoxkeHne BopncoBcKoro niaTo Ha
toro-3anage MNpUMopcKoro Kpas, OTCyTCTBUE ONIeAEHEHMA HA AAHHOM TeppuTo-
pun (KopoTkuit n gp., 1997) 1 Bo3BbILEHHOCTb NAATO (BbicoTa I. Mosoroi 741 m
HaZ, ypoBHEM Mops), BEPOATHO, CNOCcObCTBOBA/IM TOMY, YTO 34€Cb COXPAHUIMUCH
pedyrnymol MHOTMX Tena0a06UBbIX BUAOB B 3MNOXY NAEUCTOLEH—TONOLEHOBO-
ro NoxonogaHus, kotopoe B bosiee ceBepHON YacTm MpPUMOPCKOro Kpasa npu-
BE/10 K BbIMUpPaHUIO TepMOoPUAbHbIX 3nemeHToB (KopoTkuii n ap., 1997). B no-
CNefyoLnNin Nepruos MOPCKUX U 03ePHbIX TPAHCTPECCUI, paclUMPEHMIO apeana
A. manshuriensis NnpenaATCTBOBaJI0, BEPOATHO, 3aTOMN/IEHME OBOLIMPHOM TEPPUTO-
pumn B npegenax XaHKaMCKOM paBHUHbI U NPUBPENKHBIX MOPCKUX TEPPUTOPUIA.
CornacHo dpopmyne «monekynapHbix Yacos» M. Hea (Nei, 1971), TeopeTnye-
CKoe Bpems Pa3obLUeHMs M3YYEHHbIX NONYAALMA KMPKA3OHA MaHbYXKYpPCKOro
COCTaBAsA€T OKOMO 6—7 TbiC. neT. Takum obpasom, GopmupoBaHME MOMYNALNIA
A. manshuriensis B HUXXHEM TeyeHun pek HerKnHKa, AHaHbeBKa U BopucoBKa,
MOKeT OblTb NPUYPOYEHO K Nepuoay OOLLEro CHUMKEHUA YypoBHA ANOHCKOro
Mops B TedeHune nocneaHunx 7 Toic. net (KopoTkuii n ap., 1996). ChegosatenbHo,
apean BMAa paclMpaAcA BO BTOPOI NONOBMHE FON0LEH], a ero ¢parmeHTaLma
npoun3oLwna, No-BUAMMOMY, YKe HEAABHO, BO BPEMSA YCUAEHMA XO3ANCTBEHHOM
[EeATeNIbHOCTU YeNOBEKA U HapyLLUEHMA LLeIOCTHOCTU lecoB B XX BeKe.
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Puc. 38. Habntogaemas (H ) n oxxmaaemas (H,) rereposnrotHocTb B 16 BbiGopkax
Aristolochia manshuriensis, nocTpoeHHaa Ha OCHOBE YacToT annenen 5 no-
NIMMOPdHBIX TOKYCOB.

AHanus pacnpegeneHuns pasandyHbIx afnenen u reHoTUNOB BHYTPU U MEK-
Ay nonynaumMamMmn nossBosseT onpeaenntb NonynsuMoOHHO-TEHETUYECKYIO CTPYK-
TYpYy BUAA, CTEMEHb ero BHYTPEeHHen noapasaenéHHOCTM, BbiSBUTb NMPOLECCHI,
npouncxoasiine B sTUX NONyAALMAX U OLEHUTb UX UHTEHCMBHOCTb M BO3MOMHbIE
nocneactema (Antyxos u ap., 1991, 1996; Antyxos, 1995). AHanus pacnpege-
JIEHMA YacTOT annenei BHyTPU oTAeNbHbIX BbIOOPOK, COBPaHHbIX C pasHbIX «ns-
TEH» B KaXKA0M Nonynaumnm 1 obLLmMin TECT Ha reTeporeHHOCTb BHYTPW NONYASLUA
BbISIBUA BHYTPUNONYASALMOHHYIO AnddepeHumaumto Bcex NpMMOPCKMX NONyns-
LM KMPKA3oHa MaHbYKYpPCKoro, Kpome nonynauum MAH. CpegHue 3HayeHus
HabnogaemMon reTepo3mroTHOCTU NMOYTUM BO BCEX MCCNEAOBaHHbIX BblOOpPKax
6b1K Bblle CPEeAHUX 3HAYEHUN OXMAAEMOWN reTepo3nroTHOCTU, NPU 3TOM A0-
CTOBEPHOE pas/inume 3TuxX 3HauyeHui Habatoganock B BbibopKax 5, 6, 7,9, 10 u
13 (pucyHok 38). TonbKo B BbibopKe 8 (nonynauma AH) cpeaHee 3HavyeHue Ha-
611003EMOM TeTEPO3UTOTHOCTM ObINO HUMKE CpefHero 3HavyeHUA OXKWUOAEMOM
reTepo3nroTHOCTM, OAHAKO 3Ta pasHMLUA HegocToBepHa (pucyHoK 38). daHHble
aHanM3a MOoKasbIBaloT, YTO MOMNYAALMM KMPKA3OHA MaHbYMKypcKoro B Mpumop-
CKOM Kpae reteporeHHbl, COCTOAT M3 HeGobLIMX rpynn, 061a4atoWwmx oANHAKo-
BbIM Habopom annenei, HO OTIMYAIOLWMMCA APYr OT Apyra No YacToTam asnje-
Nel, YToO MoXKeT BbiTb 0COBEHHO BaXKHO MPU BbIXKMBAHUWN KaK40M KOHKPETHOM
nonynaumu.

AHanM3 NonyaALMOHHO-TEHETUYECKOM CTPYKTYpPbl A. manshuriensis ¢ no-
MoLLblo NokasaTtenei F-ctatuctuk Paiita (Wright, 1951) nokasan, 4to U3yyeH-
Hble MONyAALMM Pa3NUYaloTCA MO CTEeNeHW BHYTPEeHHel noApasfaenéHHoOCTU.
MHTepecHo, YTo Hanbonee reTeporeHHbl OKas3ancb BbIBOPKM AOCTAaTOYHO KOM-

NaKTHbIX nonynaumini Hexx n AH (nokasaTenb Forr Tabnuua 12), Toraa Kak BHy-
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Ta6bnuua 12

3HayeHus F-cTaTUCTMK PaitTa no 5 noanmopdHbIM IoKycam B 4 NpUpPoaHbIX
nonynauusax Aristolochia manshuriensis

Monynauun Fo Fir Fe

Hex (5 Bbi6opoOK) -0.1284 -0.0277 0.1209
AH (3 BbIbOpPKM) -0.1424 -0.0842 0.0576
ME (5 BbI6OpPOK) -0.0972 -0.0620 0.0393
MAH (3 BbI6OpKM) -0.1862 -0.1627 0.0224
[na Bceit COBOKYNHOCTU BbIBOPOK -0.1285 0.0049 0.1465
(16 BbIBOpPOK)

Ons 4 nonynauui (CE)BOKyI'IHbIe Bbl- -0.0725 -0.0168 0.0650
60pKM M3 NonNynALMit)

Mpumeyarue: F. — koapduumeHT uHOpUAMHTa 0CO6M OTHOCUTENbHO BbIGOPKM;
F, — Ko3dduLmeHT MHBpUAMHIa 0COBU OTHOCUTE/IbHO NONY/ALMIA; F . — NoKasa-
TeNb NoApa3aenéHHOCTM BbIBOPOK BHYTPU NONYAALNUNA.

TPEHHAA NoApasAeNEéHHOCTb OTCYTCTBOBaA B nonynaunun MAH 1 6bina HU3KOM
B Hambonee NpoTAxKEHHOW nonynaumm MB. CteneHb noapasaenéHHoCcTU no-
nynauui onpeaenseTca TakKMMM NpoLeccamu, Kak gpeid reHos, MHOPUAMHE U
oTtbop (Conbpur, Conbpur, 1982; Antonovics, 1968; Hamrick, Godt, 1989; Jain,
Bradshaw, 1966; Loveless, Hamrick, 1984). B nogpasgenéHHbix nonynsaumax
0bMeH reHoB mexay BblbOpKamMu crnocobeH NPOTUBOCTOATb «reHeTUYecKou
3p03MN», eCIN ero MHTEHCMBHOCTb 0CTAaTOMHO BbicoKa (Hamrick, Godt, 1989;
Loveless, Hamrick, 1984; Oostermeijer, 2000). MHTEHCMBHOCTb MUIrpaLUK, UK
NOTOKa reHOB, 3aBUCUT OT HA/INUUA U30MALMOHHbLIX BapbepoB M cnocobHoCTU
BMAA K pacrnpocTpaHeHUIO reHeTMYeckoro matepumana (Loveless, Hamrick, 1984;
Hamrick, Godt, 1989), KoTopan y pacTeHuli cBA3aHa B NEPBYIO oYepenb C cucTe-
MO pa3sMHOeHUs (BeretaTMBHOE UM CEMEHHOE Pa3MHOXeHUe, CaMoorblie-
HUe, NepeKkpECTHOE OnNblIEHME, aNOMMUKCUC) U CO cNOCObOM pacnpocTpaHeHUs
cemaH (Conbpur, Conbpur, 1982). KMpKa3oH MaHbYKYPCKUIM cneunduyeckm
NpPUCNocobeH K NepeKkpECTHOMY OMbIJIEHWNIO, KOTOPOE Ha AAaHHOW TeppUTOPUK
OCYLLIECTBASAIOT, KaK Obl0 NOKasaHo Bbille, LBETKOBbIE MyxM poda Pegoplata,
cnocobHble obecneynTb 3PPEKTUBHbIN NepeHOC MNbl/bLbl TONbKO Ha HebonbLne
paccToaHus. Mpu Mo3anMUYHOKN CTPYKTYpPE NONyAsaLUMA 3TO cnocobCeTByeT noapas-
OEeNEHHOCTU NONYNALMA Ha OTAE/IbHbIE CKPELLMBatOLWMEcs BHYTPKU cebs rpynnbi,
B KOTOPbIX HAUMHAOT NpeobaasaTh TaKME MUKPOIBOIOLIMOHHbIE MPOLLECChI, KaK
apeind reHoB U UHBPUANHT.

ypOBEHb reHeTUYecKo U3MEHUYMBOCTU U nop,pa3p,enéHHocm Buaa onpe-
AenaeTca MMUKPO3BOTOUNOHHBIMU npouecCamu, NpoTekarowmmm B nonynaun-
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Ax: oTbop, reHeTnYeckunin apeiid n murpauns reHos. B ctabunoHom nonynaumm
BCE 3TW MPOLLECCbl HAXOAATCSA B HEKOTOPOM PaBHOBECUU, HapyLLEHWE KOTOPOTO
NPUBOAUT K YBEANYEHUIO MHTEHCUBHOCTU NPEXKAE BCEro CyYaliHbIX NPOLECCOB
— reHeTmnyeckoro gperda. feHeTnyecknin apeid 3To cToxacTMYeckme U3MeHe-
HWA YacTOT reHOB B NOC/IeA0BaTe/IbHbIX MOKO/MIEHUAX B CUTY OFPAHNUYEHHOM Ync-
NIeHHOCTN ntobor nonynaumn. MocKoNbKy reHeTu4eckn adpPpeKTUBHaAnA YNCIEeH-
HocTb nonynaumm (Ne) npakTUYecKU Bceraa CyLLeCTBEHHO HUMKe ee 06Lieint u
penpoayKTUBHOM YNCIEHHOCTH, BANAHWE Apeida BblparkaeTca B HapacTatowem
M3 MOKOJIEHNA B MOKoneHne nHbpuauHre. Cneactenem gperida reHoB, TaKUM
obpasom, sBnaeTcsa ybblb reTepo3mMroTHOCTM, T.e. TOMO3MFOTU3aLMA NonyaaA-
uMn. MIHTeHcMBHOCTL Apelida obpaTHO nponopumoHanbHa BennumHe Ne, To
ecTb yObl/lb FeHHOTo pa3Hoobpasua 1 gerpagauma NONyAALMU NPOUCXOANT TEM
bbicTpee, yeM MeHbLe 3pPeKTUBHbIN pasmep nonynaumm (Antyxos, 1995).

Mpovueccbl MUrpauun, uam obmeHa reHoB, KOMNeHCUpPYLOT adpdeKTbl cy-
YaitHoro gperida reHos. MpupoaHble NOMNyAALMM, KaK NPaBWUIO, He ABNAIOTCA
OA4HOPOAHbBIMU MO CBOEW BHYTPEHHEM CTPYKType, a NpeacTaBaAtoT cobon cu-
cTembl cybnonynaumii, KoTopble O4HOBPEMEHHO MCMbITbIBAIOT BO3AENCTBUE U
cnyyariHoro gpeida, u MUrpaumMm reHos, B3aMMHO YPaBHOBELUMBAOLWMNX APYT
apyra (Antyxos, 1995).

Pe3koe nageHve 3pdEKTUBHOWM YMCAEHHOCTM M 0BMeHa reHamu npowmc-
XOAMT NPaKTUYECKM BCEraa, Koraa HaHOCAT Bped MecTam pasmMHOXKeHua Buaa. B
3TUX CIyYanX CedyeT OXKnAaTb YBEANUYEHNA MEKMONYAALMOHHOTO M COKPALLLEHNA
BHYTPMMNONYAALUMOHHOrO pasHoobpasma (Antyxos, 1995). HanpoTtus, Ypesmep-
HOe nepemeLlMBaHue NPexae U30MPOBaHHbIX FeHODOHA0B MOXKET NPUBECTU K
HeXKenaTeNbHbIM MOCNEACTBMAM ayTOPUAMHTA, — K CHUMKEHMUIO KU3HECNOoCobHO-
CTU TMBPUAHBIX KOMBUHALMIA («CerperauMoHHbIN» reHeTUYECKNA rpy3).

OnA BblIABNEHMA CMELLLEHNA MONYAALMOHHOIO PaBHOBECUA B MONYAALMAX
KMPKa30Ha MaHbY}KYpPCKoro Bcaeacteume gpelida reHoBs, CBA3aHHOIO C HEAABHUM
COKpalleHMeM 4YmcieHHocTn, bbina Mcnonb3oBaHa nporpamma «Bottleneck»
(Maruyama, Fuerst, 1985; Cornuet, Luikart, 1996; Luikart et al., 1998). 3Ta
nporpamma Mno3BOAAET NPOaHaAM3MPOBaTb BEPOATHOCTb PAaBHOBECUA MEXAY
Apendom reHoB U MyTaLMOHHbIM MPOLECCOM B KayKA0oM NONyAsLMn, UCXOAA U3
MOZAENM MHOXKeCTBEHHbIX annenei |IAM (Maruyama, Fuerst, 1985). Pe3ynbTaThbl
aHanu3a npueeaeHsbl B Tabanue 13. U3 Tpéx NCnonb3yembiX TECTOB B MOMYASALMU-
AX Hex 1 AH n36bITOK reHHOro pasHoobpasuns 4OCTOBEPHO NOKasanum 4Ba TecTa,
B nonynaumm Mb — TonbKo oguH TecT. Kpome Toro, KauyecTBeHHbI MHANKATOP
(«mode-shift» indicator), KoTopblit NO3BOASET OTAMYATL MOMNYAALUM, NpOLIe-
Wwue yepes «byTblIOYHOE FOP/IbILLKO», OT CTabU/IbHbIX MNONYASALMI, TaK¥Ke Bbl-
ABUN cMmeLleHne paBHoBecuAa B nonynaumax Hex, AH u1 MAH. CornacHo mogenu
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Ta6bnuua 13

JocTtoBepHOCTb U36bITKA (+) MM HegocTaTKa (-) reHHOro pasHoobpasus
B nonynaumax Aristolochia manshuriensis no Tpém TecTam Ha OCHOBE
MHOXeCTBeHHOM annenbHoit mogenun IAM (Maruyama, Fuerst, 1985)

. Standardized . .

Monynsa- Sign test differences test Wilcoxon sign- "mode-shift"

ums (_Cornuet, (Cornuet, Luikart rank test (Luikart, indicator

Luikart, 1996) 19é6) ’ Cornuet, 1997)

Hex +0.010% +0.005* +0.016 Hannmne
OTK/IOHEHUA

AH +0.010% +0.004* +0.016 Hannine
OTK/IOHEHMUA
MB +0.284 +0.008* +0.078 paBHOBecue

MAH +0.031 +0.003* +0.031 Hannine
OTK/IOHEHUA

MpumeyaHue: * — poctoBepHocTb p > 0.010.

IAM, B NONyNAUMAX, KOTOPbIE MPOLLIY Yepes HeJaBHee CHUMKEHUE UX IPPEeKTUB-
HOro pasmepa, Y4CNo annenel ymeHoluaeTca bbicTpee, Yem reTepo3nroTHOCTb.
Tak, B NoNynAuMKn, HeLaBHO NpolueaLen Yepes «byTblIOYHOE FOP/bILKOY, Ha-
61t0paemoe reHHoe pasHoobpasue 6osiee BbICOKOE, YEM OXKUAAEMAsA BEIUYNHA,
BblYMCAEHHAA U3 HabalogaeMoro Yncna annenel npu AonyLLeHnn paBHOBECUS
npoueccos B nonynaunu (Luikart et al., 1998). Takum o06pasom, 06HapPYKEHHbIM
B XO4e aHa/n3a U3bbITOK HablogaeMol reTepo3nroTHOCTU B Nonynsaumax Hex,
AH 1 MAH yKasblBaeT Ha HeJaBHee COKpaLLeHMe NX YUCAEHHOCTU. Pe3ynbTaTl,
Mosly4eHHbIe C MOMOLLbIO Nporpammbl «Bottleneck», aeMoHCTPUPYIOT reHeTu-
YyecKkune NocNesCcTBUA COKPALLEHUA YUCEHHOCTU 3TUX TPEX NONyAAuUMiA, B KOTO-
pbIX AeNcTBUE aHTPONOreHHOro pakTopa Hanbonee CUbHO.

Takum o6pa30M, Pe3ynbTaTbl aHa/IM3a NO3BONIAKOT rOBOPUTb O paBHOBEC-
HOM COCTOAHUN TONIbKO nonynaynnm MB, AEMOHCTPUPYA B OCTa/ZIbHbIX nonynAaLun-
AX cmeleHne nonynaLMoHHOro paBHOBeECHUA B CTOPOHY p,peﬁd)a reHoB, CBA3aH-
HO€E C HeAaBHUM COKpaleHnem YnMCneHHoCTHn.

CnepyeTt 0TMeTUTb, GparMeHTaLLMA NeCOB U3MEHSET NOTOK reHOB BHYTPM
nonynauMin ¢ MO3anuYHOM CTPYKTYPOM, YTO OblI0 XOPOLLO MOKa3aHO Ha KaHad-
CKMX KNeHax Mpu CpaBHEHWM NONYAALMIA C MO3AaUYHON M HEMPEPbLIBHOW CTPYK-
Typoit (Young, Merriam, 1994). MN3y4eHHble NONyNsSLMM KMPKA3OHA MaHbYXKYyp-
CKOro Pas/INyatoTCA NO MPOTAMKEHH OCTM, MJAOTHOCTU U BO3PACTHOMY COCTaBY
pacTeHW, CTENEeHM aHTPONOreHHOoM Harpy3kn. Camasa 60/bLIan U NPOTAXKEHHAA
nonynauua — Mb, pacteHus B Helt pacnpeaeneHbl 6osee paBHOMEPHO, MO3any-
HaA CTPYKTypa BblpaxKeHa cnabo. ITo eAUHCTBEHHAA NONYAALMA, KOTOPAA NOYTK
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HE UCMbITbIBAET aHTPOMOreHHOro BAUAHUA, MOCKO/bKY HaxoAUTCA B TPYAHOAO-
CTYNHbIX MecTax. Monynauua npeacTaBieHa pacTeEHMAMM Pa3HOro Bo3pacTa, oT
CesHUEB A0 CTapbiX /IMaH, MHOTO PEnpPOAYKTUBHbIX ocobei. HU3KMin ypoBeHb
noapasfenéHHOCTM 3TOM NONyasLuMn, BEPOATHO, CBA3AH C TEM, YTO JIeC B 3TUX
MecTax He PpparmeHTMPOBaAH, NpeacTaBaseT coboM CNOLWHYI0, HENPepPbIBHYHO
nosocy. B Takux HeHapylleHHbIX MeCTOOOUTAHUAX MOTOK FeHOB OrpaHU4YeH
TO/IbKO CMOCOBHOCTbIO CAMOr0 BMAA K PAa3MHOMKEHMIO N PacCeneHuto.

Monynauna MAH TakXe A0CTaTOYHO yAasieHHas, HO TO/IbKO oAHa Bblbop-
Ka pacTeHuit (15) HaxoaAUTCA B HEHapyLLUEeHHbIX MecToobuTaHusax, rae He bbiio
pyboK. 3Ta BbIbOpKa 04eHb KOMMAKTHaA, NPeACTaB/eHa B3POC/IbIMU, penpoayK-
TUBHbIMM JIMAHAMMW, MONOAbLIM NMOAPOCTOM U ceAaHUuaMu. [1Be apyrve BblIOOpPKM
(14 v 16) B3ATbI B MecTax, rae paHee 6bl/iv 3HaUUTE/IbHbIE BbIPYOKM, B HAcTOSA-
Liee BPeMsA N1IECHON NOKPOB B OCHOBHOM 3aMeELLLEH BTOPUYHBIMU CYKLLECCUSAMM.
B 3Tnx BbIOOpPKax Obl 0O6HAPYKEHDBI TOJIbKO MOJIOAblE PAacTEHUA B CTaANM Be-
reTaTMBHOro passutua. OTcyTCTBME NOAPA3AENEHHOCTM B 3TOM NOMNYAALUN MO-
YKeT 06bACHATLCA ABYMS NpuUYMHamu: Mbo Ao BbipybOK 3Ta nonyaauma 6bina
TaKXe HenpepbiBHA, Kak u nonyaaums Mb, nmbo nocne Bbipybok monynsums
BOCCTAHAB/IMBANACh M3 COXPAHUBLUMXCA PENPOAYKTUBHbLIX 0cobei BbIGOpKK 15,
TO ecTb B BblbopKax 14 n 16 mbl Habnogaem «adpdeKT ocHoBaTens». Obe npu-
YMHbI PaBHOBEPOSATHbI, NOCKO/IbKY BEMYMHA F Yy AONTOXKMBYLLMX BUAOB 4ACTO
OTpa)KaeT Ty MHTEHCUMBHOCTb 0B6MeHa reHamMu, KoTopas bbl1a B MOMEHT YCTaHOB-
NIeHnA HblHeWwHnx nonynauuii (Oostermeijer, 2000). B To e Bpems, B NONb3y
«apdeKTa ocHoBaTeNA» roBOPAT pe3yabTaThl aHanmsa «Bottleneck» (tabnuua
13), KOTopble AEMOHCTPUPYIOT CMelLleHMe paBHoBecua B nonynauum MAH. Ha
3pPeKT «OYyTbIIOYHOrO rop/blliKa» B nonynaunum MAH yKasbiBaeT U KauecTBeH-
HbI MHAKMKaATOP («mode-shift» indicator), KoTopbilt B aApyroii cnabo noapasae-
NéHHoM nonynaummn, Mb, He NOKa3an OTK/IOHEHUA OT PaBHOBECHOIO COCTOAHMUS.

Hanbonee cunbHoOe aHTPOMOreHHoe BO34ENCTBME UCMbITLIBAIOT MONys-
unn Hexk n AH. O6e nonynaummn HaxodaTCs B HUMKHEM TedeHUU pek HexuHKa
M AHaHbeBKa, 6/1M3KO K palloOHaM MHTEHCUBHOM XO3AMCTBEHHOM AeATENbHOCTY,
rae, TOMUMO PyboK 1ECOB M BbIPYHKM CaMOW IMaHbI, YaCTO NPOUCXOASAT HA30Bble
MOKapbl, yHUUTOXKAlOLLME 3penible, O4PEBECHEBLLME INaHbI. Obe nonyaaumm He-
60/blUNE, KOMMAKTHbIE, BbIOOPKM PACMONOKEHbI HEAANEKO APYr OT A4pyra, co-
CTOSIT U3 MOJIOAbIX /INAH B IOBEHWU/IbBHOM COCTOSIHUM, PENPOAYKTMBHbIX 0Ccobei
N CEeAHLEB B 3TUX MECTOOOUTAHUAX He OBHapPY»KeHO. TN NONYAALUN XapaKTe-
pU3YOTCA BbICOKMM YPOBHEM reHeTnyeckon anddepeHuymaumm, ocobeHHo no-
nynauma Hex (tabaunua 12), HecMoTpA Ha OTCYTCTBME BUAMMbBIX M30INPYHOLLMX
6apbepoB Mexay BbibopKamu. OrpaHMYeHMEe TeHHOro NOTOKa BHYTPU Monyns-
unit Hexk n AH moXKeT bbITb CIeACTBMEM YaCTbIX NOXKAPOB UM BbIPpYOOK SINaHbI,
KOTOpble MPUBEAN K NOTepe PenpoayKTUBHbIX 0cobel B JaHHOW MECTHOCTU U
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YCUNEHUIO CTOXACTUYECKMX NPOLECCOB B KAXKA0M «MATHE» MPWU COKPALLEHUM UX
a¢pdexTMBHOrO pasmepa B nocnefHue rogbl. Mokasatens F . 3aBACUT OT UHTEH-
CMBHOCTM 0BMeHa reHOoB, M CBAI3aH C BEJIMYNHOM FrEHHOTO NOTOKA COOTHOLLIEHMEM
N.m = (1/ F - 1)/4 (Slatkin, 1985). PaccuntaHHble 13 nokasatens F . BeANYMHbI
renHoro notoka (N.m) mexay sbibopkamu A. manshuriensis coctasnaiot 1.82,
4.08, 6.10 n 10.91 murpaHTa Ha noKoaeHue B nonynaunax Hex, AH, Mb n MAH,
cooTBeTcTBeHHO. COrlacHO NpaBuay «OAMH MUFPaHT Ha nokoneHue» (Slatkin,
1985), ytouHeHHomy J1. Munncom u @.B. Anengopdom (Mills, Allendorf, 1996),
0N NpefoTBPaLLEHUA HeraTMBHbIX MOCAeACTBMI reHeTudeckoro apeiida He-
06xoaMm NoToK reHos Ao 10 murpaHToB Ha nokoneHue (Mills, Allendorf, 1996)
nnun bonbwe (Eppemos, 2006). O4eBUAHO, YTO B NONYAALUM HeX NOTOK reHoB
1.82 HegoCTaTOYHO BbICOK, YTOObI NPeAoTBPaTUTL NOC/eACTBUA FEHETUYECKOTO
aperida. Takum ob6pasom, orpaHUYEHHbIM OOMEH reHamu Mexay BblbopKamu
nonyaauMu Hex, Hapsay C OTCYTCTBMEM PENPOAYKTUBHbIX 0cobelt U HU3KOM
YMCNIEHHOCTbIO, CBUAETENbCTBYET O KPaMHEN YA3BMMOCTM 3TOM NOMNYAALMM, OCO-
6€HHO NPW MOCTOAHHOM aHTPOMOreHHOM BO3A4ENCTBUW.

Kpome BnuaHuA gpelida reHOB, HeMb3si UCKNOYATb BAUAHME BEreTaTus-
HOTO PAa3MHOMKEHMA Ha CTPYKTypy nonyaauuii Hexx n AH. Kak 6b110 oTMeyeHo
BbllLe, B 3TUX ABYX MOMNyNAUMAX He 6bino 0BbHapyKeHO He TONbKO Penpoayk-
TUBHbIX 0cobeli, HO U ceAHUEB, HECMOTPA Ha TO, YTO KUPKA30H MAHbYNKYP-
CKMA B OCHOBHOM pa3MHOXKaeTcsi cemeHamu. CnocobHOCTb K YKOPEHEHUIO Y
A. manshuriensis cnabaa (Cnusuk, 19786), HO cTentowasncs YacTb nMaHbl Cno-
cobHa gaBaTb noberun 1 4ONOIHUTENIbHbIE KOPHU U3 BOKOBbLIX NOYEK, YTO MHOTAA
OWNMBOYHO NPUHMMAIOT 33 BEFeTaTUBHOE Pa3sMHOXKeHMe. Takne AOMNOAHUTENb-
Hble nobern o4HOro M TOro e PacTeEHUs MOFYT, BEPOATHO, YBENMYMBATb NAOT-
HOCTb pacTeHU B «NATHE». [NOCTENEHHO HAKaN/IMBAOTCA Pa3NYMA MeXaY OT-
OEeNbHbIMU «NATHAMMU Y.

Taknum obpasom, pennkToBble nonynauun A. manshuriensis xapaktepu-
3yHOTCA HEBbLICOKMM YPOBHEM TeHeTMYeckon auddepeHumaunmn B npegenax
apeana BMAa Ha Tepputopun Poccumn. leHeTuYeckas 611M30CTb U3YyUYEHHbIX NOMY-
NAUNIA, BEPOATHO, CBA3AHA C UCTOPUEN pacceseHnsa BUAA U B3aMMOAENCTBUEM
pasfiMyHbIX GaKTOPOB, TAaKMX KaK MUIrpaLmm 1 oTbop. B TO e Bpems, pesysb-
TaTbl NOKA3bIBAIOT, YTO B HacToOsALLEE BPEMA DaNaHC MeXay CMCTEMATUYECKUMM
N CAyYanHbIMK GaKTopamm MUKPOIBOOLMKM B MONYAALUMAX KMPKA30HA MaHb-
YIKYPCKOTO CMelLLaeTca, 0COBEHHO B HapyLUEHHbIX MeCTOOOBUTaHWAX, Bcaes-
CTBUE TEHETMYECKOTO Apeida, CBA3aHHOIO C COKpaLLEeHMEM PenpPoayKTUBHOIO
N apdeKTMBHOro pasmepa NonyaaLni, B Tom uncine obycaosieHHbIM MHTEHCUB-
HbIM @HTPOMOreHHbIM BO34eNCTBMEM. ITO XOPOLLIO BUAHO Ha NPUMEPE U3YYEH-
HbIX MOMYAALMNA, ABE U3 KOTOPbIX, HEX 1 AH, NOABEPIKEHBI CUJIBHOMY aHTPOMO-
reHHOMY BAUSIHUIO, TPeTbs, MAH, — UCNbITbIBaeT 60s1ee c1abyto aHTPOMOreHHyo
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HarpysKy, HO HaXoAMUTCA B HapyLLUEHHbIX MecToobUTaHUAX, U YeTBepTaa nonyna-
ums, MB, — NpaKkTUYeCKM He 3aTPoHyTa u3MmeHeHuamu. Cuctema cybnonynsaumin,
CBA3aHHbIX MOTOKOM reHOB, MO3BOAAET BUAY OCTaBaTbCA reHeTuyecku bosnee
YCTOMUMBBLIM B MOCAEA0BaTE/IbHbIX MOKONIEHUAX, YEM He CTPYKTYpUpPOBaHHasA
nonynauma (Antyxos, 2003; Kimura, 1968; Wright, 1951), uTo 0CO6€HHO Ba*KHO
ONA BbIXXMBAHUA PeaKoro BuAa. Y KMpKa3oHa mMaHb4YKypckoro nonynauus MB,
BMAMMO, ABNAETCA €AUHCTBEHHOM Ha POCCUINCKOM YacTu apeana, rae A4ocTaTou-
HO MHTEHCMBHbIA NOTOK reHOB MPOTUBOCTOUT HEBNAroNPUATHLIM MNOCAeACTBU-
Am apeida reHoB U MHBpuAMHra. OQHAKO, NPU HaANYMKM NOAOBHON CTPYKTYpPbI
McYe3HOBEHME [aKe OAHOM CybnonynaumMmM MOXeT ApamMaTMYecKu CKa3aTbCa Ha
reHeTMYecKom pasHoobpPas3nmn U BbINKMBAEMOCTM BCEi MOMYAALMM, KaK 3TO Npo-
M30LW/10, BEPOATHO, C nonyaaunein MAH. B nogpasgenéHHbix nonyaaumax Hex
M AH B KaXKOOM «MATHE» yCUAUBAETCA BAnAHME apelida reHoB 1 MHBpuAKHra, a
MOTOK reHOB MeXKay «NAaTHaMu» Bce bonee ocnabesaer.

3.2. ARISTOLOCHIA CONTORTA

KaK 1 B cnydae ¢ KUPKa3OHOM MaHbYKYPCKUM, TeHEeTMKa KMPKA30Ha CKpy-
YeHHOro A0 Noc/NeHEero BpeMeHM 0CTaBaNacb HEM3YYEHHOM, B TO BPEMSA KaK ero
nonynsuMm UCNbiTblBaAn Bce Honbliee faBeHNe aHTPONOreHHbIX GpakTopos. B
MpuMmopcKkom Kpae mectoobutaHus A. contorta, Kak u A. manshuriensis, noka-
JIM3YIOTCA B OCHOBHOM B MECTaX MHTEHCUBHOM XO3ANCTBEHHOW AEATENbHOCTMH,
BC/IeACTBUE YEro NoABEPHKEHbl PA3IMYHbIM HEBNAronpUATHbIM BO3LENCTBUAM.
KnpKa3oH CKpy4YeHHbIN MMEET Y3KYH 3KOJIOTMYECKYO MPUYPOYEHHOCTb K onpe-
AeNEHHbIM MeCTOObUTaHUAM, PaspyLLUeHNe Ko-
TOPbIX NPeAcTaBaAAeT OCHOBHYIO yrposy cylie-
CTBOBaHMIO BUAA.

Y106blI OLLEHUTb COCTOSIHUE MPUPOLHbIX
nonyAAuMi KMPKA3OHa CKPYYEHHOrooro, ypo-
BEHb €ro reHeTMYyeckon WM3MeH4YMBOCTM U NO-
NyAALMOHHAA CTPYKTYpa TaKkKe bblna nsyyeHa
' MeTogOM anno3sMMHOro aHanusa. [ia 3Toro
6bln NpoBeAéH 3/1eKTpoPopeTUYeCcKnin aHaams
NINCTOBOM TKaHW 247 pacTeHuit 13 9 npupoa-
HbIX nonynauuin A. contorta (Tabnuua 14, pu-
. CYHOK 39). B xoae nccnegosaHua msydyeHo 15
depmeHTHbIX cuctem, 13 U3 KOTOPbIX CTabU/Ib-

Puc. 39. Mecta BblbopoK pacteHuin Aristolochia
contorta (pacliMppPOBKa COKpALLEHHbIX 060-
3Ha4YeHuin gaHa B Tabnuue 14).
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Tabnuua 14

M3yuyeHHble nonynaummn, ob6bem BbIBOPOK U XapaKTepUCTMKa MeCT 0bUTaHuA
Aristolochia contorta

Cokpa- pa':laﬁép N,, pas-
mep Bbl- | MecToobuTaHue
weHue | nony- 6o0KN
AN P

BacceliH

ek MyHKT cbopa

KyctapHukoBo-Tpa-
Cyxogon c. PomaHoBKa PM 35 14 BAHUCTblE 3apOCan
Y KenesHow goporu

Mol iMeHHbI 0NbXO-

n. bonbwon <
MNeTpoBKa KameHb BK 60 19 BO-WMBOBbIN N1€C pA-
[OM C aBTOTpaccomn
c. TepexoBKa,
Yccypunckuii p-H yP 150 36
MonMeHHbIN  Oonb-
PasgonbHas c. bapeeska, XOBO-MBOBbIA W Ye-
¢. Hoso-Teopru- oP 350 59 PEMYXOBO-UBOBbI
eBKa, OKTABPb- nec
CKUI p-H
bopucoska c. bopucoska BP 110 26
ApTéMOBKa c. lUtbikoBO wT 100 27 [JonnHa pyuba pa-
n. LWkoToBo WK 50 25 /AIOM C aBTOTPaCCoVi

CpegHee Teve-

lWkoToBKa Hue p. LLKoToBKa,

B 20 KM K BOCTOKY
ot n. LLkoTtoBO

MomeHHbIN  nec,
CT 150 22 y4yacTok cbpoca ot-
X008

[yboBoe  pepKo-
Nlecbe y NOAHOMXbA
CK/IOHa, pasHOoTpa-
Bbe

lMpumeyaHue: COKpalleHHble HA3BaHMA NPUBEAEHbl MO HA3BaHUIO OGaAM3NENKALMX
NyHKTOB WAM NO palioHy npouspacTtaHus. PM — pomaHoBckasa nonynauus, bK —
6onbluekameHckasn, YP — nonynsauma Yccypuinckoro parioHa, OP — nonynsuma Ok-
TABGpPbCKOro paiioHa, 6P — 6opucosckan, LUT — wTbikoBcKas, LUK — wKoToBcKas,
CT — nonynauna cpegHero TedeHna p. LUkoToska, MT — nonynauuna os. MNtnuse.

B 10 km K ceBe-
03. MNtnybe PO-BOCTOKY OT . nr 100 19
XacaH

HO BbIABNAAUCH. Bblno naeHTUdULMposaHo 30 annenbHbIX BAPUAHTOB, Npes-
NONIOXKUTENbHO KoaMpyemMbix 22 nokycamu (tabnuua 15). HarnsaHoe nsobpa-
KeHue anekTpodoperpaMm HEKOTOPbIX M3YYEHHbIX IOKYCOB NPeACTaBAeHO Ha
pucyHkax 40 n 41, noapobHoe onvcaHne KoTopbix onybankoBaHo (HakoHeuHas
n ap., 20126). BbisBaeHHble aniesbHble BapUaHTbl UHTEPNPETUPOBA/IU Ha OCHO-
BE LaHHbIX O YETBEPTMUUYHOM CTPYKTYpe pepmeHTa U NPUHLMNAE KOGOMUHAHTHOTO
HacnefoBaHMA.
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Ta6bnuua 15

NccnepoBaHHble GepMeHTHbIE CUCTEMbI U KOIMYECTBO NOJIMMOPOHbBIX TOKYCOB
M annenemn, BbiABNEHHbIX B NNCTbAX Aristolochia contorta

CoKpa- UHTepnpe- MNonu-
depmeHT P TUpyemble MmopdHble | Annenmn
weHue
NIOKyCbI NOKyCbl
AnkoronbaernaporeHasa ADH 1 0 1
AcnapTaTamnHoOTpaHchepasa AAT 1 1 3
fnyTamatnupysaTTpaHCaMKMHa3a GPT 1 0 1
Intokosodocdatmsomepasa GPI 4 0 4
M3oumTpaTtaerngporeHasa IDH 2 0 2
Kucnasa ¢ocoartasa ACP 1 0 1
Konopumetpunyekasa actepasa EST 1 0 1
NenymHammHonenTMaasa LAP 1 1 4
ManatgermgporeHasa MDH 3 0 3
Manuk-aH3um ME 1 0 1
dnroopecLeHTHaA acTepasa FE 2 2 4
dochorntokomyTasa PGM 2 0 2
6-docdorntokoHaTaermaporeHasa | 6-PGD 2 1 3
Bcero 22 5 30
depment ACP  EST FE PGM IDH GPI
nokyc Acp Est Fe-2 Fe-3 Pgm-1 Pgm-2  Idh-1  Idh-2  Gpi-T Gpi-2 Gpi-3 Gpi-d
annenu 1.00 1.00 110 100 1.00 080 1.00 1.00 1.00 1.00 100 100 100 100
+ - - =
depment GPT  ADH LAP AAT 6-PGD ME MDH
nokye  Gpt Adh Lap Aat-1 6-Pgd-1  6-Pdg-2 Me  Mdh-1 Mdh-2 Mdh-4
annenu 1.00 1.00 105 100 080 100 085 075 1.00 100 085 1.00 1.00 1.00 1.00
+ - - = - =

Puc. 40. CxemaTuyeckoe M306parkeHne HEKOTOPbIX 31eKTPODOPETUUECKMX BaPUAHTOB
depmeHTOB B nCTbAX Aristolochia contorta.
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p 12345678810
(a) 12 345 6789 10 {6}!23#55?&9101112

100
Adh 100 Aat-1
1.00
123456 78 010112 (“’0"2345“”'”"
e
e —

{B) 12 3456739101112

(u)12d-!50?8910

(3) 123458

.-A

(H) 12345670010 112

Fed Ty opoc-2 [l

(n) 12846678810

- \ . -
{H} 12345 67488610 2346 8 T7BBIDH

Puc. 41. 3nektpodoperpammbl pepmeHTOB Aristolochia contorta:
(a) = MDH: 1-10 — Mdh-1%°/ Mdh-2*%°/ Mdh-4*°°,
(6) — LAP: 1, 3-8, 10, 11 — Lap*®1%%; 2,9, 12 — Lap®2%+,
(8) = PGM: 1-12 — Pgm-1+%/ Pgm-21%°,
(r) —IDH: 1-10 — Idh-1*%°/ Idh-2*,
(@) — ACP: 1-10 — Acp-2+°,
(e) — ME: 1-11 — Me*®,
() — ADH: 1-11 — Adh**°,
(3) — AAT: 1-2 — Aqt-1°85/1%; 3—6 — Agt-1-°,
(M) —_ FE 1, 5' 6 — Fe_21.00/ Fe_30.80/1.00; 2 — Fe_21.00/1.10/Fe_31.00’. 3' 10 — Fe_21.10/ Fe_30.80’.
4' 8 — Fe_21400/1.10/ Fe-3°'8°/1'°°; 7’ 9-— Fe_21.00/1.10/ Fe-3°'8°.
(K) — GPI: 1-7 — Gpi-1*°°/ Gpi-21°/ Gpi-3'°/ Gpi-4**°.
(n)—6-PGD: 1-4, 7,9 - 6-Pgd-1+°/ 6-Pgd-2°%°; 5, 8, 10 — 6-Pgd-1-%/ 6-Pgd-2°85*%;
6 — 6-Pgd-1+%/ 6-Pgd-2*°,
(m) — EST: 1-11 — Est-3%,
(H) — GPT: 1-12 — Gpt*®°,
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B uenom, no 13 mccnegoBaHHbIM GEPMEHTHbIM CUCTEMAM M3 TKaHeM
JNINCTbEB KMPKA30Ha CKPYYEHHOrO MAEHTUOMLUMPOBAHO 17 MOHOMOPOHbLIX U
5 nonumopoHbix (Aat-1, Fe-2, Fe-3, 6-Pgd-2, Lap) reHos. MNpeanonaraetcs, 4to
10 pepmeHTOB HaxoAATCA NOL, MYbTUFEHHBIM KOHTPOIEM, TPM depMeHTa — NoA,
KOHTPOJIEM OZHOrO NoKyca. MonmmopdHble NOKYCbl CTabUAbHO BbIABAAIOTCA U
Ha4EeXHO NHTEPNPETUPYIOTCA, NOSTOMY BblIM MCMONb30BaHbI B KAYECTBE MapKe-
poB ANA UCCNeAOBAHUA reHEeTUYECKOro pa3sHoobpasua A. contorta.

TEHETUYECKASA CTPYKTYPA U U3MEHYMBOCTb
nonynauum ARISTOLOCHIA CONTORTA

YacToTbl annenen B MCCAeAO0BaHHbIX MNOMNYAAUNSAX NpeacTaBieHbl B Tab-
nvue 16. Bce nonmmopdHbie NIOKYCbl BblIN BbICOKO M3MeHYMBbIMK (Habntoaa-
emMasi reTepo3nroTHOCTb — He HUKe 35%). Mo Kaxaomy noiMmopdHOMY /TOKy-
Tabnuuya 16

YacToTbl anneneit nommopdHbIX T0KYycoB B nonynsuunsax Aristolochia contorta
W TECT Ha reTeporeHHoCTb

Al Monynauma

Nenb | pv BK YP oP bP T LUK CT nrt

0.75 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 {0.080 [0.614 |0.053
Aat-1 0.85 |0.786 |0.868 |0.306 |0.458 | 0.462 |0.370 {0.540 |0.000 |0.158
1.00 |0.214 |0.132 |0.694 |0.542 | 0.538 | 0.630 |0.380 |0.386 |0.789
TecT Ha reTeporeHHocTb: x> = 63.08; df = 8; p < 0.01
1.00 |0.464 |1.000 |0.583 |0.551 |0.500 [0.648 |0.700 | 0.932 |0.211
1.10 |0.536 |0.000 |0.417 |0.449 |0.500 [0.352 |0.300 |0.068 |0.789
TecT Ha reTeporeHHocTb: X? = 78.29; df = 8; p < 0.01
0.80 |0.214 |0.026 |0.597 |0.322 | 0.308 |0.352 |0.280 |0.523 |0.632
1.00 |0.786 [0.974 |0.403 |0.678 |0.692 |0.648 |0.720 |0.477 |0.368
TecT Ha reTeporeHHocTb: x> = 54.35; df = 8; p < 0.01
0.00 |0.000 |0.000 |0.083 |0.051 |0.000 |0.037 {0.000 |0.000 |0.000
0.90 |0.357 |0.053 |0.000 |0.068 |0.154 |0.407 |0.180 |0.091 |0.105
1.00 |0.500 [0.500 |0.445 |0.449 |0.500 |0.500 |0.500 |0.500 |0.500
1.05 |0.143 |0.447 |10.472 10.432 |0.346 |0.056 |0.320 |0.409 |0.395
TecT Ha reTeporeHHocTb: X? = 1.30; df = 8; p > 0.05
0.85 |0.679 |0.500 |0.750 |0.424 |0.673 |0.000 {0.720 |0.318 |0.000
1.00 |0.321 | 0.500 |{0.250 |0.576 | 0.327 |[1.000 |0.280 |0.682 |1.000

TecT Ha reTeporeHHocTb: X? = 135.70; df = 8; p < 0.01

JloKkyc

Fe-2

Fe-3

Lap

6-Pgd-2

TecT Ha reTeporeHHOCTb No Bcem fioKkycam: 2= 332.72; df = 40; p < 0.01
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Ta6bnuua 17
MapameTpbl anno3MmMHoro noaMmopdusama B nonynaumax Aristolochia contorta
Monynauna P, % Py % H, H, A n

PM 22.73 22.73 0.091 0.104 1.27 1.116
BK 13.64 18.18 0.086 0.062 1.23 1.066
YP 22.73 22.73 0.119 0.105 1.27 1.113
oP 22.73 22.73 0.144 0.114 1.32 1.129
bP 22.73 22.73 0.177 0.115 1.27 1.130
T 18.18 18.18 0.135 0.089 1.27 1.110
LK 22.73 22.73 0.133 0.111 1.32 1.125
CT 22.73 22.73 0.118 0.098 1.32 1.109
nT 18.18 18.18 0.108 0.081 1.27 1.088
B cpegHem 20.71 21.21 0.129 0.101 1.28 1.111
Mo suay 22.73 22.73 0.128 0.119 1.36 1.135

lpumeuarue: P, P, % — nonumopoHocTb € ydyetom 95 u 99 %-ro kputepus,
H, — Habnopaeman reTeposurotHocTb, H, — OXWAaemas reTeposuroTHOCTb,
A — KonM4ecTBO annenei Ha NOKYC, N, — 3GHEKTUBHOE UMCNO asieNieit Ha JIOKYC.

cy obHapy»KeHo oT 2 Ao 4 annenei, Npyu 3TOM YMUC/IO0 ajnenen Ha Nonyaauuio
B cpeaHem coctaBmno 28. Okono 80% Bcex BbiABNEHHbIX annenen (24 annens
BK/o4an 17 anneneit MOHOMOP®HbIX IOKYcOB) BblaM OTMEeYeHbI BO Bcex 9 no-
nynaumax, 2 annens obHapy»KeHbl TONbKO B TPEX nonynaumax: Aat-1°7 — LUK, CT,
NT n Lap®® — YP, OP, LLUT. MaKkcMmanbHoe KonnyecTso annenei (29) sbiaBaeHo
8 nonynaumax OP u LK.

Ha ocHoBe annenbHbIX 4acToT 22 NOKYcoB OblM pacCYMTaHbl OCHOB-
Hble NOKa3aTe/In reHeTUYEeCKon M3MeHYMBOCTU (Tabanua 17): makcMmanbHble
Be/IMYMHbI YCTAaHOBAEHbI B nonyaauun bP (P99 =22.7%, A = 1.36, H, = 0.177,
H, = 0.115), mMHUManbHble — B nonynaumm BK (P, = 13.6%, A =1.23, H =0.086,
H, = 0.062). CpeaHue nokasatesn no 9 nonynaumam (P, = 21.2%, A = 1.28,
H,=0.129,H_= 0.101) 6b1M cONOCTaBUMbI C BEIMYMHAMM, MONYYEHHbIMU ANA
A. manshuriensis (P =24.1%, A=1.24, H = 0.12, H_= 0.10) 1 6au13Kku K cpeaH1m
3HaYeHUAM, YCTAaHOB/IEHHbIM B NONynsaumax peakux smaos (P =29.9%, A =1.53,
H. = 0.095) (Gitzendanner, Soltis, 2000), BuaoB ¢ HebonblwKMM pasmepom ape-
ana (P = 30.6%, A = 1.45, H_= 0.105) (Hamrick, Godt, 1989) v Bnaos, cnocob-
HbIX K Non0BOMY 1 Becnonomy pasmHoxeHuio (P =29.4%, A=1.47, H_=0.103)
(Hamrick, Godt, 1989). YposeHb pa3HOO6pa3ua, BbipaxkeHHbIN Kak H,, 630K K
TAKOBOMY A/1A BMO0B, KOTOPbIE XapaKTEPM3YIOTCA CMELaHHOM CUCTEMOM CKpe-
LWMBaHUA (HaMumMe NonoBoro U 6ecnonoro pasMHOXKEHUA) U YbM CEMEHA pac-
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npoctpaHstotca seTpom (H, = 0.118) (Hamrick, Godt, 1996). YcTaHOBNEHHbIV B
nonynaumax A. contorta B LeNOM HEBbICOKMIA ypOBEHb NoMMopdU3Ma onpeae-
NEHHO CBA3aH C Y3KOW 3KON0IMMYECKoM NpUypoYeHHOCTbIO BUAA, C1aboit KOHKY-
PEHTHOM CNOCOBHOCTbLIO U 3HAYUTENBHOM GPAarMeHTUPOBAHHOCTbLIO NONYAALUNA,
41O CcnocobcTBYET NPOABAEHUIO NOCAEACTBUI Apelida reHoB..

OfHaKo Mbl Nonaraem, YTo B 3HaYUTENIbHOM cTeneHn Habaoaaembli ypo-
BEHb reHeTU4YecKkoro pasHoobpasus GopmupyeTca Ha OCHOBE OCOBEHHOoCTeM
6uonorMm pasmHoKeHus Bmaa. MI3BeCTHO, YTO CUCTEMA PA3MHOXKEHUA ABAAET-
Cs OZIHOM M3 Hanbonee BarkHbIX BUONOrMYECKMX 0COBEHHOCTEN, OTBETCTBEHHbIX
33 YPOBEHb M XapaKTep pacnpeaeneHns anio3vMMHOro noiMmopdnsma Mexay
nonynaumamm (Hamrick, Godt, 1989, 1996). a5 nonynaumnii, CyLLeCcTBYOWMX B
CTPECCOBbIX YC/IOBUAX (B TOM Uncie U Ha nepudepun oCHOBHOrO apeasna), He-
OAHOKPATHO 6bl/I0 OTMEYEHO M3MEHEHWe NPenMyLLEecTBEHHOro cnocoba pas-
MHOXeHua (HakoHeyHan u ap., 2007; XonnHa u ap., 2009; Barcaccia et al., 2006;
Bruun et al., 2007). Tam, rae ncyesatoT NOAX0AALLME ONbINUTENM, CHUXKEHA dep-
TUABHOCTb Mbl/bLbl, HET YCAOBUN A5 HOPMAJIbHOTO BbI3pEeBaHMA CeMsH, pac-
TEHUS, UMEIoLME CMELIAHHYIO CUCTEMY CKpPeLLMBaHWA, HepPeaKo nepexoanAr K
HEeMno/IoBoM penpoayKkunu. MHTepecHo oTMEeTUTb, YTO HEBbICOKME MOKasaTenu
reHeTMYecKoro pasHoobpasus, NoayyYeHHble B XO4e UCCAeA0BaHUs ABYX BUAOB
NinaH (BMAOB C TaKOW e *KM3HeHHOM GOopMOW, Kak u y A. contorta) — Bryonia
alba L. (Novak, Mack, 1995) n Ancistrocladus korupensis D.W. Thomas et Gereau
(Foster, Sork, 1997), no MHEHWIO aBTOPOB, MOTYT ObITb OTY4ACTU CBA3AHbI C Ha-
inuMemM anomMuKcuca y AaHHbIX BUAOB. B HacToswee BpeMa yCTaHOBAEHO, YTO
anoOMMKCUC JOBOJIbHO LWMPOKO PacnpoCcTpaHeH B pactuTesibHom mupe (Haymo-
Ba, 2008; Horandl, 2010). C y4yeTom TOro, YTo NepBuUYHbIE AaHHbIE MO PEnpo-
OYKTUBHOM 61Monorum A. contorta KOCBEHHO YKa3blBatOT Ha BO3MOXKHOE Hainyune
anomumKcuca (BblcoKan cTeneHb AepeKTHOCTU NblbLbl, cC1abas 3aBA3bIBAEMOCTb
CEMAH, JONYCTUMO NPesnooK1Tb, YTO STOT MPOLLECC MOMKET OKasblBaTb CBOE
BAMAHWE Ha GOpMMpPOBaHME YPOBHSA noanmopdusma A. contorta. 1na anomuk-
TUYHbIX BMAOB CBOMCTBEHHO NPEBbILIEHNE 3HAYEHWNI HabaogaeMOl reTeposu-
rOoTHOCTU Hag oxuaaemol (Foster, Sork, 1997), uto oTmeyeHo 1 ana A. contorta.
Be3ycnoBHO, LOCTOBEPHO YTBEPKAATb O HA/IMYMM aNOMUKCMCA Y 4AHHOTO BUAA,
N OXapaKTepmM30BaTb KOHKPETHbIM TUM aNOMUKCMCA MOXKHO TO/IbKO B pe3yabraTte
LMTOIMOPMOOrMYECKUX NCCIef0BaHUN.

CoBpeMeHHble METOAbl FeHeTUYECKOW CTaTUCTUKKM, paspaboTaHHble Ha
6a3e TEOPeTUYECKMX OCHOB MOMNYNALMOHHON FrEHETUKM U PeasibHO BbISIBNEHHbIX
YyacToT annenen B NONynaUMAX, NO3BONAIOT OLEHUTb BKAAZ, Pa3/INYHbIX TUMOB
PenpPoayKLUMM B PA3MHOMEHWE MPUPOAHbIX nonynaumin. OAMH U3 TakUX Me-
TOAOB, — aHa/N3 KJ/IOHA/IbHOMO (reHOTMMUYECKOro) pasHoobpasuna MynbTUNO-
KYCHbIX FeHOTMNOB, — 6bIN NpoBeAéH ana A. contorta, NOCKONbKY UMetoLmnecs
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Tabnuua 18

leHoTUNKUYecKoe pasHoobpasue B nonynsumax Aristolochia contorta

Monynauma | N G G/N | N/G D Hneno V“:'c')‘:'”("s”;)')x resotn-
PM 14 9 | 064 | 16 | 091 3(33.3)
BK 19 6 | 032 | 32 | 060 3(50.0)
yp 36 15 | 042 | 24 | 0.92 9 (60.0)
oP 59 37 | 063 | 16 | 098 22 (59.5)
5P 26 14 | 054 | 1.9 | 0.94 3(21.4)
wT 27 9 | 033 | 30 | 082 7(77.8)
WK 25 15 | 060 | 1.7 | 0.93 7 (46.7)
cT 22 9 | 041 | 24 | 0.80 8 (88.9)
nT 19 11 | 058 | 1.7 | 0.94 7 (63.6)
B cpeaHem | 27.4 | 139 | 051 | 2.2 | 0.87 7.7 (55.7)

MpumeyaHue: N — pazmep BbIBOPKKU, G — YMCNO Pa3MYHbIX reHoTMnos, G/N — reHo-
TUNUYeckoe pasHoobpasune, N/G — uncio pacTeHuit Ha KnoH, D — nHaeke pas-
Hoobpasua CMMnCcoHa ANs KAOHaNAbHbIX pacTeHuit (Pleasant, Wendel, 1989;
Ellstrand, Roose, 1987).

OaHHble NpeanonaraloT BO3MOXHOCTb KNOHANbHOMO UM 6ecnosocemeHHoro
pasMHoOXeHus y 3Toro Buaa (Tabaunua 18).

B uenom ana 247 nccnenoBaHHbIX PacTeHMin bbiIo 06Hapy*KeHo 93 my/b-
TUNIOKYCHBIX FeHOTMMA, U3 HUX 69 reHoTUNOoB (74.2%) 6bIM YHUKaNbHbIMU (MK
«noKanbHbiMM», no: Ellstrand, Roose, 1987; Widen et al., 1994), To ecTb BCcTpe-
YanunCb TONbKO B OAHOW nonynaunn. Jpyrme HaiiaeHbl B HECKOIbKMX NONYAALM-
Ax: 20 reHOTUNOB BCTPEYaIUCh B 2 NONyAaAuUaX, U3 HMX 13 — B ABYX 6113KO pac-
NOJIOXKEHHbIX NoNynAunax; 4 reHoTMnNa oTmeyveHbl B 3—5 nonyaaumax (<LWMPoOKo
pacnpocTpaHeHHble» reHoTunbl, no: Ellstrand, Roose, 1987; Widen et al., 1994).
BHYTpM Kaxkgol nonynsumnm BCcTpedyanochb B cpeaHem 13.9 My/bTUNOKYCHbIX re-
HoTunos (Tabaunua 18). HaumeHblLee YnCNo TeHOTUMOB B NONyAAUUnU 6bi10 6
(BK), Hanbonbwee — 37 (OP). MokasaTenb KAOHanbHOro pasHoobpasua (G/N),
YKa3bIBaOLLMIN 00 MHANMBUAYAbHbIX F@EHOTUMNOB B AaHHOM BbIOOPKE, OKasan-
€A A0BOJIbHO BbICOKMM U Bapbuposan ot 0.32 B nonynaummn 6K go 0.64 B nonyna-
uun PM. CpepHee 3HaueHue G/N, nonyueHHoe B nonynaumax A. contorta (0.51),
6b1/10 BbILLE, YEM BENNYUHDI, NpUBEAEHHbIE AN 23 U3 26 BUAOB KNOHOO6pasy-
toLmx pacteHuit (Ellstrand, Roose, 1987) 1 cpeaHero 3HavyeHua, onpeaenéHHoro
ana 45 Buaos kaoHoobpasyowmx pacteHuin (G/N = 0.27 (Widen et al., 1994)).
Ha ypoBHe Buaa nokasartenb G/N coctasun 0.377. Mapametp G/N paseH eau-
HULE NPY MaKCMMaIbHOM FeHOTUNMMYECKOM Pa3HO0bpa3mu, T.e. Korga Kaxgoe
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pacTeHue npeactaBnseT coboit otaenbHyto reHety (Pleasant, Wendel, 1989).
CoOTBETCTBEHHO, YPOBEHb NOA0BOIrO0 BO30OHOBAEHUA ANA A. contorta cocTaBun
37.7%, KnoHanbHOro Bo306HoBNAEHMA — 62.3% (1 — G/N).

NHaekce pasHoobpasma CumncoHa (D) 6bin BeECbMa BbICOKMM BO BCEX MO-
nNynaumax 3a uckntoveHnem bK (Tabnvua 18), no cpaBHEHUIO CO CpeaHUM no-
KasaTesniem AN KnoHoobpasytowmx pacteHuit (D = 0.62 (Ellstrand, Roose, 1987);
D =0.75 (Widen et al., 1994)). BbiCOKMi1 ypOBEHb reHOTUMMYECKOro pasHoobpa-
3MA M NPUCYTCTBME PA3/IUYHbBIX KIOHOB MOXKET ObITb 06YC/I0BNEHO KaK MUCXOA-
HbIM 33ace/leHMeM AaHHOro MecTo0bUTaHUA rPYNMol pPacTeEHUN C PA3AINYHbIMU
reHOTMMNAaMM, TaK U HaMYMEM CEMEHHOro BO30OHOB/IEHUS BHYTPWU JIOKa/IbHO-
CTeW B HacToALWee BpeMs. Ha 3TO yKasbIBaeT TaKKe NPUCYTCTBME B KaXKAOM nony-
NAUMK onpeaenéHHOro KOIMYeCcTBa YHUKabHbIX F@HOTUMNOB, 4017 KOTOPbIX Ba-
pbupyet oT 21.4% B nonynaumnun 6P no 88.9% 8 nonynauunm CT. BbICOKUI NPOLEHT
YHUKa/IbHbIX FEHOTUMOB HA HEBObLLOE KONNYECTBO KNOHOB B nonyasaumax LT,
CT, NT cBuAeTeNbCTBYET O Hanbosee BbICOKOM YPOBHE MO/I0BOM penpoayKumnm
B 3TWUX NIOKANbHOCTAX. MpumeyaTesbHO, YTO B nonyaauum BP, ¢ cambim BbiCO-
KMM ypOBHEM Pa3HO06pa3ma, OTMEYEHO HaMMEHbLLEE KOMYECTBO YHUKA/bHbIX
FeHOTMMOB W LOBOJIbHO BbICOKMI YPOBEHb KNOHANbHOW PEnpoAyKLMM, YTO No-
3BO/IAET NPEANONOKNTb 3aKPENIeHNE reTePO3UrOTHbIX FEHOTUMOB 33 CYET Bere-
TaTUBHOIO PA3MHOMXKEHUA U/uan anomuKkeuca. O4MHAKOBbIE TEHOTUMbI BHYTPU
O4HOW NOoNyNALMM, BEPOATHO, MOTYT ObITb KNOHAMM OAHOMO PACTEHUSA, U YUCIO
pacTteHunit Ha KnoH (N/G) namensietcs ot 1.6 8 nonynauuax PM u OP go 3.2 8
nonynauum BK. CpegHuit paamep KA0OHa cocTaBun 2.2 pacTeHus. B To ke Bpemsa
HaAn4yMe OAMHAKOBbIX FTEHOTMMNOB B ABYX B/IM3KO PACMONOKEHHbIX, HO U30/K-
POBAHHbIX PACCTOAHMEM M Nperpagamm NonynaLUaX NO3BOAAET NPEANONOKNUTD
BO30OHOB/IEHME PACTEHUI M3 aNMOMMUKTUYHBIX CEMAH B pe3y/bTaTe MX pacnpo-
CTPaHEHMA BETPOM M BOAOM, KaK OblJI0 MOKA3aHO Ha ApYyrux BUAAX PacTeHWU
(Bruun et al., 2007). Tak:Ke 6bl710 NOKa3aHO, YTO B bonee cypoBbIX (3aCyLUIMBbLIX)
YCNOBUAX YBENMYMBAETCA 408 NONOBOro Bo3obHoBAeHUsA (Bruun et al., 2007).
CywiecTBoBaHMe B 6o/1ee CypoBbIX YCI0BUAX HA FPaHMLLE apeasia MOXKET OKasbl-
BaTb B/IMAHWME U Ha COOTHOLWEHME cNocobOoB PasmHOXKeHUA A. contorta. Pasnu-
YMA B YPOBHAX FEHOTUMNYECKOrO pa3Ho0bpasna, 06HapPYKEHHbIe B NONYAALUAX
KMPKA30HA CKPYYEHHOrO, MOTyT ObITb CBSI3aHbl C Pa3iyMem BKAAAa NOJIOBOrO
M KNOHANbHOro BO30OHOBNEHUA B pa3HbIX Nnonynsumax. KnoHanbHoe B0O306HOB-
JIeHWe B AAaHHOM C/lydae MOMKET Npeanonaratb Kak cO6CTBEHHO BereTaTUBHOE,
TaK 1 6ecnonocemeHHoe, TO ecTb KaKyto-1nmbo Gopmy anoMMKTUYHON penpo-
OYKUMU. AHaNormyHoe BANAHME BKIaAa NO0BOTO PasMHOMKEHMA M aNOMMKCKUCa
B reHOTUMNMNYECKOoe pasHoobpasune nonynaumin 6u110 onucaHo ans Bryonia alba
(Novak, Mack, 2000). BbipakeHHasa NAacTUYHOCTb PEMPOAYKTUBHOM CTpaTernu
BMa MO3BOJIAET €My B OFPaHUYEHHbIX SKOMOMMYECKMX Npeaenax 3akpennsaTb-
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CA Ha NOAXOAALMX TEPPUTOPUAX, BbINKMBATL B HEONTUMA/IbHbIX YCAOBUAX U UC-
N0/b30BaTb Pa3/iMyHble MEXaHW3Mbl PAa3MHOMKEHMA ANA NOAAEPMKAHMA reHeTU-
yeckoro pasHoobpasus.

B To e Bpems, BbiiBNeHHasa y A. contorta BapuabenbHOCTb YPOBHSA re-
HeTMYecKoro pasHoobpasusa B Nonynsumax, BEPOATHO, OTYACTU CBA3aHa C pas-
JINYHOM UHTEHCMBHOCTbIO aHTPOMOrEHHOrO AaB/eHusa Ha obcnenoBaHHOM Tep-
puTtopun. B nonynaumm BK Takoe gaBneHne Hanbonee MHTEHCMBHO, YTO, B CBOIO
oyepeab, NPUBOAMUT K COKPALLEHMIO YNCIEHHOCTN 0COBEeN 1, cneaoBaTeNbHO, K
YCU/IEHUIO reHeTMnYecKoro apelida. YTobbl OLEeHUTb CMELLEHWE NONYASALLMOHHO-
ro paBHOBecus BC/eACTBUE Apeinda reHoB, CBA3AHHOIO C HeZaBHUM COKpalle-
HWEeM YncneHHocTH, Bblna ncnonb3oBaHa nporpamma «Bottleneck» (Maruyama,
Fuerst, 1985; Cornuet, Luikart, 1996; Luikart et al., 1998). [laHHble 3TOro aHanAu-
3a (Tabnnua 19) nokasanu, 4To U3 TPEX UCMO/Ib3YEMbIX TECTOB B Nonynsaumnsx YP,
OP, BP, LUT v LUK n36bITOK reHHOro pasHoobpasma AOCTOBEPHO NOKa3an TONbKO
oauH TecT. KauecTBeHHbI nHAMKaTop («mode-shift» indicator), Takxe BbigBUA
CMeLLEHNE paBHOBECKA BO BCex nonynaumax Kpome CT. Tak, 06HapyKeHHbIN 13-
6bITOK HabNoAaeMoMn reTepo3mMroTHOCTM NOYTU BO BCex nonynaumnsax, kpome CT,
YKa3blBaeT Ha HeJaBHee COKpalleHWe UX YncneHHocTu. Tonbko CT HaxoguTca
B PAaBHOBECHOM COCTOSIHUU. BaXKHO, Y4TO B 3TOM NONYAALMKU YUCNO annenen Ha

Tabnuua 19

JocToBepHOCTb M36bITKa (+) MM HegocTaTKa (-) reHHoro pasHoobpasus
8 nonynauuax Aristolochia contorta no Tpém Tectam Ha OCHOBe
MHOXeCcTBeHHOM annenbHoit mogenun |IAM (Maruyama, Fuerst, 1985)

Sign test Stz;ndardized Wilcoxon
Nomyrauna | ((orpuet | dferences | sk, covode-sits ncicatr
1996) Luikart, 1996) | Cornuet, 1997)

Mo Buay +0.018 +0.0003* +0.016 ”Op""aggﬁgfmpeac”pe'
PM +0.025 +0.025 +0.016 Ha/n4me OTKAOHEHUA
BK +0.623 +0.372 +0.438 Hann4mMe OTKAOHEeHUA
YP +0.018 +0.001* +0.016 Ha/sn4yme OTKAOHEHUA
oP +0.017 +0.0002* +0.016 Hann4mMe OTKAOHEeHMUA
BP +0.033 +0.003* +0.016 Hannyume OTKIOHeHMA
wT +0.061 +0.006* +0.031 Hann4yme OTKAOHEHMUA
LUK +0.030 +0.007* +0.016 Hann4Yne OTKAOHEHUSA
cT +0.136 +0.023 +0.031 ”°p”"a£gj':'§fmzac”pe'
nrt +0.363 +0.122 +0.094 Hann4mMe OTKAOHEHMUA

MpumeyaHue: * — poctoBepHocTb p > 0.010.
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JIOKYC U NMOAMMOPGHOCTb MaKCUMasibHble NPWU CPEAHUX 3HAYEHUAX reTeposu-
roTHoCTM. Kpome TOro, B 3TOM MONYAAUUW PeAKUIA ANs BUAA B LEIOM annenb
Aat-1°75 agnaetca npeobnagatowmm u coctasnset 0.614 (tabnuua 16), a umcno
pacTteHunin Ha KnoH N/G — 2.4. BepoaTHO, chOPMUPOBAHHOE ONTUMA/IbHOE FeH-
Hoe pa3Hoobpasune NoadepsKMBaeTCs 3a CYET BEreTaTUBHONO PasMHOMKeHUs. B
TO e Bpems, 0CObeHHOCTU npounspacTaHua nonynaumm (1/2 yumcneHHocTH oco-
6elt NonynsaLmMM HaxoaATCA Ha CKAOHe B 50 M OT aBTOMarmMcTpann) 4o HacTosLie-
ro BpemeHu eule ybeperanm nonyiaumio oT YHUUTOKeHUA. OOHaKo ycuaeHune
[,aB/IeHNA aHTPOMOreHHOro npecca Ha TeppuTopum (6am3ocTb pekn CTeKNAHYXM,
NPUBAEKAIOLLEN OTAbIXAIOLINX) MOMKET B BAMMKaMLLee BPEMA HEraTUBHO CKa3aTb-
CA Ha COCTOAAHMM MOKa elle 61aronoy4YHon NonynaLmm.

NHTepecHbl pe3ynbtatbl N0 BUAY B Lenom. OguH U3 TPEX TECTOB TaKKe
YKa3blBaeT Ha COObITMA «BYTbIIOYHOTO rop/ibilKa», HO ABa APYrMX TECTA U Kade-
CTBEHHbIV MHANKATOP XapaKTePU3YHOT COBOKYNHOCTb BCEX NMOMYAALMIA KaK Haxo-
OALLYIOCA B PAaBHOBECHOM COCTOAHUMN. B Lues1oM MOXHO 3aKNH0UYNTb, UTO Ha YPOB-
He BMAa CMEeLLEeHMA NONyAALMOHHOIO paBHOBECUA BcaeacTBMe gpeida reHoB
NMoKa He HabntogaeTca, OAHAKO NOYTU KarKAaA MONyNsaUMA B OTAENbHOCTM YiKe
HeceT HeraTMBHbIe NOCNeACTBUA COKPALLLEHNA YNCAEHHOCTU. B 3TOM He nocnea-
HIOI0 POJib UTPAET aHTPOMOrEHHbIM haKTop, AENCTBME KOTOPOro BO3pacTaeT.

MoaPA3OENEHHOCTb M ONGSGEPEHLMALIMA NOMYNALMN
ARISTOLOCHIA CONTORTA

OueHKa cTeneHuW noApasgenéHHoCTU NOonyaauuii Ha OcHOBe Koaddu-
LUMEHTOB MHOEpMAMHTa PaiTa CBUAETENbCTBYET, YTO HA MENKMNOMYAALUMOHHYIO
M3MeH4YMBOCTb A. contorta npuxoantca 16.8% OT BblBAEHHON FreHeTUYecKom
nsmeHuMBocTM (Tabaunua 20). [loBOAbHO BbICOKMI ypoBeHb AnddepeHmalmm
nonynsuuin 6AM30K K TakosBomy y Pueraria lobata (G, = 0.199) (KoseBHuKoB

Ta6bnuua 20
AHanuns nonynsuMoHHOM CTPYKTYpbl Aristolochia contorta
Jlokycbl F. F. Fe.

Aat-1 0.011 0.216 0.207

Fe-2 -0.292 -0.075 0.168

Fe-3 -0.099 0.030 0.117

Lap -0.719 -0.611 0.063

6-Pgd -0.162 0.179 0.293

Mo Bcem fIokycam -0.282 -0.067 0.168

Mpumeyarue: F . — KoapduumeHT nMH6pUanHra ocobyu OTHOCWTENLHO NONYAALUMK;
F.— Ko3dduumeHT nH6pnamnHra ocobm oTHocMTeNbHO BCero Buaa; F. — nokasa-
TeNb NoApPasAeEHHOCTM NONYAALMIA.
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n ap., 2005), K cpeaHUM NoKasaTensm A1 NepeKpPECTHO-OMNbIAAEeMbIX BUAOB
(GST=0.197) M BMAOB, CNOCOOHbIX K MoO/sIoBOMY U Becrnosiomy pasmMHOMKEHUIO
(G, = 0.213) (Hamrick, Godt, 1989). Mokasatenb notoka reHos (N.m), onpese-
NEHHbI Ha ocHoBe F_, cocTasu 1.24. O6Hapy»KeHHbIN yPOBEHb MEKMONYNALM-
OHHOW guddepeHLmaL MM CBA3AH KaK C COBPeMeHHON dparmeHTaLmel apeana B
pesynbTaTe aHTPOMNOreHHbIX BO34EeNCTBUIA, TaK U C 0OCOOEHHOCTAMM ero pasmHo-
YKeHUsA. BblparkeHHan gedpeKTHOCTb Nbl/blbl, HEFATUBHO BAMAIOWAA HA NpoLecc
OMNJIOA0TBOPEHMUA, HU3KAA NPOAYKTUBHOCTb, N10XAA BbI)KMBAEMOCTb MPOPOCTKOB
M3-332 KOHKYPEHTHbIX B3aMMOAENCTBUIN, — BCE 3TO OFrpaHMYMBaeT obMeH reHamu
N NPUBOAMT K FEHETUYECKOWN AMBEPreHunmn nonyaaunin. Mpu atom yrnybaeHumto
OMBepreHuMn npenatcTeyeT GopMMpPOBaHME CEMAH B pesyabTaTe MoJI0BOro
npoL,ecca U pacnpoCTPaHeHME NX NyTEM aHEMO- U rngpoxopun. OTpuLaTenbHoe
3HaveHwue F (FIS =—0.282) yKasblBaeT Ha NOJIHOE OTCYTCTBUE UHBPUAMHIA U U3-
ObITOK reTepo3nroT, MaJIoBEPOATHbIN B C/lydae CBOBOAHOMO CKpeLlmBaHua. ITo
MOKET YKa3blBaTb Ha AencTBne oTbopa B Nonb3y reteposunroT. B ntobom cayuae,
pasMHoXeHne Hanbosee NPUCNOCOBNEHHbIX reTEPO3UTOTHbIX FTEHOTMUMOB, OYe-
BUAHO, MPOUCXOAMUT NyTEM HENMONOBOTO BOCMPOU3BOACTBA.

Taknm 06pa3om, C/IOKUBLLASCA B CEBEPHOM YacTn apeana A. contorta re-
HeTUYecKas CTPYKTypa MOoNyasuni, a TaKKe YpOBEHb M XapaKTep pacnpegene-
HWA reHeTUYecKoro pasHoobpasma BUAA OTPaXKaoT B3aMMOAENCTBME HECKO/b-
KMX NPOLLECCOB. B OCHOBE NEXUT A0/ITOBPEMEHHAN UCTOPUS BMAA, BKIOYAIOLLLAA
pacnpocTpaHeHue BMAa Ha ceBep, pparmeHTaLMIO apeana U U30AALMIO Nony-
NAunin. Bce 3T npouecchl yCUAMBAKOT MHTEHCUMBHOCTb FeHeTMYeckoro apenda.
C Apyroi CTOpPOHbI, He/Ib3si UCKAYATb BAMAHME O0TOOpa, 0COOEHHO y4YnTbiBanA
CYLLEeCTBOBaHME NMPMMOPCKMX NONYALMA KMPKA3oHa CKPyYeHHOro Ha nepude-
puX apeasia BUAa B MKECTKMUX KAMMATUUYECKUX YC/TOBUAX.

OueHKa cTeneHn 6aM30CTU MeXay NoNyNALMAMM NPoBeLEHA Ha OCHOBE
K03bdUUMEHTOB reHeTMYecKnx pacctoaHuii M. Hea (Nei, 1972), yuntbiBas Kak
nonnmop@dHble, Tak U MOHOMOpP®dHbIe reHbl. Monynaumm A. contorta B Mpumop-
CKOM Kpae XapaKTepu3yloTcA BbICOKMM YPOBHEM FEHETUYECKOro CXOACTBaA (Ta-
6nunua 21, pucyHok 42).

BbluMCNEHHbIE 3HAYEHWA FeHeTUYeCKMX paccTosHuin (D) mexay nony-
naumamm coctasnatoT ot 0.0032 go 0.0873 (tabnumua 21), coctaBuB B CPeAHEM
0.029. 370 B ABa pa3a Bbille, YeM NpUBeAEHHbIe AaHHble Ana A. manshuriensis.
leHeTMYecKan 61M30CTb MOMYASLMA YacTUYHO COOTBETCTBYET reorpadpuyeckon,
YTO MOXKET BbITb CBA3AHO C Pa3HbIM BAUSHUEM C/TyYaliHbIX MPOLLECCOB B KaXao0M
KOHKpeTHOM nonynaumm. To ecTb a4anTUBHbIE COYETAHWUA FTEHOTUMNOB U MUX YacTo-
Tbl, CPOPMUPOBAHHbIE B KOHKPETHbIX MECTOOBUTAHUAX, MOTYT ObITb NO-pPa3HOMY
M3MEHEHbl CAy4alHbIM 06pasom MNpu CaydyalHOM NaZeHUM YmcneHHoctu. U
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Tabnuua 21

MaTpuua reHeTudeckmx koadduumentos auctaHumii (D, ) (Nei, 1972), paccum-
TaHHbIX NO 22 U3y4YeHHbIM IOKycaM Yy AeBATM nonynsaumn Aristolochia contorta

;:Inoﬂ;u PM BK yP opP BP WT | WK cT nT
PM - 0.0224 | 0.0272 | 0.0144 | 0.0080 | 0.0353 | 0.0071 | 0.0531 | 0.0578
BK - 0.0444 | 0.0230 | 0.0266 | 0.0437 | 0.0150 | 0.0443 | 0.0873
yP — 00108 | 0.0075 | 0.0423 | 0.0118 | 0.0310 | 0.0372
OoP - 0.0038 | 0.0172 | 0.0075 | 0.0258 | 0.0238
BP — | 0.0288 | 0.0032 | 0.0345 | 0.0368
T - 0.0327 | 0.0312 | 0.0207
LLIK — | 0.0293 | 0.0537
CT - 0.0450
nr

TONIbKO Ha/MuMe BereTaTMBHOIO Pa3MHOXKeHUA y ocobei cnocobHO B HEKOTOPOI
CTeNneHn NPOTUBOCTOATb BAUAHMIO Apeida reHoB Ha U3MEHYMBOCTb B MONYALM-
fIX, 33 CYET BOCMPOM3BOACTBA HAbOpPa yrKe CYLLECTBYHOLLMX COYETaHNIM reHOTUMOB.
B ToXe Bpems HEKOTOPOe BAMAHWE Ha FreHEeTUYECKYH Pa3obLEHHOCTb MOXKET
OKasblBaTb OTOOp, AelCTBME KOTOPOro, BEPOSATHO, He OAMHAKOBO B 6/IM3KO pac-
NOIOXKEHHBIX APYT K APYry Nonynaumsax. bonee BbICOKME 3HAYEHUA TeHETUYECKNX
paccTosiHui y A. contorta no cpaBHeHUto ¢ A. manshuriensis moryt 6biTb 06b-
ACHEHbl 60bLWIMMM reorpadpUYecKMMM PACCTOSHUAMM MEXKAY NONyAALUUAMM, TO
€CTb NOMy/NALMM KMPKA30HA MaHbYKYPCKOrO MPOMU3PACTatOT TO/IbKO Ha TeppuUTOo-
pvn BopUCOBCKOro NaaTo, B TO BPEMSA KaK MONyAALMM KMPKA30HA CKPYYEHHOro
BCTPEYAlOTCA Ha CaMOM tore XacaHCKoro parioHa (03. MTuybe), NpocTMpatoTcs Ha
BOCTOK, AocTuras MapTU3aHCKOro paioHa, a TakKe cnocobHbl npouspactaTb U
B bonee ceBepHbIX palioHax, Hanpumep, B OKTA6PbCKOM palioHe MpPUMopCKoro
Kpan, 1 gaxke B EBpelickoit AO.

TeopeTnyeckoe Bpema pPasob-

BP LWEeHUs NMONyAAUUiA, NOoayYeHHoe Mnpu
LIOJE npumeHeHUn GopPMy/bl KMONEKYASP-
PM
yp Puc. 42. UPGMA-geHaporpamma cxoj-
— BK cTBa nonynaumin  Aristolochia
CT contorta, MOCTPOEHHas Ha OCHoBe
wT K03 OULMEHTOB rEHETUYECKON AMUC-
nT TaHumn Hesa (D).
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HbIX 4acoB», MOKa3bIBAET, YTO cpefHee D mexay nonynaunamu (0.029) coort-
geTcTByeT nepuoay 14500 net. 3TO0 BpemA MHTEHCMBHOrO NoTenneHusa nocne
nnencToueH—ronoueHoBoro noxonoaaHua 18—20 Tbic. neT Has3ag. ITo 0Oco-
6EHHO MHTEPECHO, MOCKO/IbKY A5 KMPKA3oHa MaHbYXKYPCKOro cpeaHee Bpems
pasaeneHusa nonynaumin — 5000 neT, a cornacHo HanbonbLuemy NoKasaTento Auc-
TaHUMK mexay nonynaunamm Hexx 1 MAH — 10000 net. 1na KMPKA30OHA CKpPYyYeH-
HOro HaMbonbLNN NoKasaTeNb ANCTAHLMK COOTBETCTBYET NpumepHo 44000 net
Mmexay nonynsumamu BK n MNT. Tak, cornacHo noayYyeHHbIM AaHHbIM, 063 BMAA
O/NTENbHBIA Nepuos BPeMeHM MpoM3pactatoT Ha Tepputopumn [prmopcKoro
Kpas. 9To 0C0H6eHHO MHTEPECHO ANA A. contortd, MOCKONbKY B HacTosLLee Bpems
CBUAETENbCTB ero AJIMTeNbHOr0 HaXOXAeHMA Ha 3TOM TeppPUTOPUMN He nNpusese-
HO. MOCKO/IbKY Hanbosbluee reHeTUYECKoe pa3Hoobpasme oTMeYeHo B Nonyns-
unn OP, Hanbonee 61M3KON K OCHOBHOMY apeasny Ha Tepputopum Kutas, a Mak-
CMMa/bHbIN NOKa3saTesib HabitoaaeMoi reteposurotHocTm (H ) 8 nonynsumm BK,
MOXHO NPeanoNoKNUTb, YTO paHee NonynaLmaA bblaa eAnNHON, U NOTOK reHOB ABK-
ranca HanpasaeHHo ot nonynauum OP K BP n YP. Monynauua MNT, BepoAaTHO, Tak-
e ABNAEeTCA OCTaBLIelcsa YacTbto 0b6wei nonynaunmn Kutas. MocKoibKy ypoBeHb
nonMmopdmama NnLb YyTb HUXKE, YeM AAA TPyNnbl Nonynaumi p. PasgonbHas,
MOKHO MpPeanooKuTb, 4To nonynaumn LLIkoToBckoro u MapTmsaHcKoro pano-
HOB TOXKe YaCTW KOr4a-To eauHOoM Nonynauum, NPon3pacTasLLel Ha TeppPUTOpPUn
coBpemeHHoro lNMprnmopcKoro Kpas.

Takum 06pasom, coBpemeHHble Nonyaaummn A, contorta, BeposaTHee BCEro,
ABNAIOTCA OCKO/IKAMM KOrAa-To 06WMpHOM nonynaumu. Mpu sTom nogaepsaHme
YMCNIEHHOCTM 0COBEN NPOUCXOANNO KaK CEMEHHbIM CNOCOBOM, TaK U BeretTaTmBs-
HbIM. PerynspHble cobbITUA NepeKkpECTHOro onblieHWsa CnocobCcTBOBaM NoAAep-
¥KaHWUIO M3MEHYMBOCTM HA OMpeAenéHHOM ypoBHe. BepoATHO, Ha TeppuTopun
MPUMOPCKOTo Kpas HaxoamTcs pedyrmym anas 3Toro Buaa. Npu MsmeHeHun ycio-
BUWI CyLLECTBOBAHUA Npomn3oLwia GpparmeHTaLms apeana v B KaXK4om nonynaumm
M3-3a Pa3/IMYHOIO AENCTBUA CTOXAaCTUYECKMX MPOLLeCCOB CTa/M HaKamn/MBaTbCs
pas3/InymsA, YTO OTPAXKEHO B NOKA3aTeNAX NOAPA3AeNEHHOCTU. B HacTosALLee Bpema
cobbITA BYTLINOYHOTO rop/bILKa elle He GaTasbHO CKa3bIBAKOTCA Ha CyLLECTBO-
BaHUM NONYNALMIA, OLHAKO YCUNEHWE aHTPOMNOreHHOro GpakTopa, KoTopoe Habto-
Jaetca B nocnesHue 50 NeT B CBA3M C pacLLMpAIOLLENCA XO3AMCTBEHHOM AeATeNb-
HOCTbO, MOTYT NMPUBECTM K MOJIHOM NOoTepe yKe MaSIoUNCAEHHbIX NONYAALUNA.



4. XUMNYECKNIN COCTAB U
®APMAKONOIMMYECKOE OENCTBUE

4.1. XUMUYECKNN COCTAB N ®APMAKONOIMMYECKOE
OEVNCTBUE ARISTOLOCHIA MANSHURIENSIS
N ErO KNETOYHbIX KYJSIETYP

A. manshuriensis cooepXuT peaKo BCTpevalolmecs BeLLecTBa C OTKPbI-
TOW HUTPOTPYNMOWN — apPUCTONIOXMEBBIE KUCNOTbI U UX NPON3BOAHbIE (apUCTONaK-
Tambl, Unn peHaTpeHoBble ankanounabl) (Bynrakos, Mypasnes, 1989; CepHoB u
ap., 1989; Bulgakov et al., 1996). B cocTaB 3KCTPAKTOB M3 KOPbl IMaHbl BXOAAT
NVrHKH (35.8 %), uenntonosa (23.5 %), remmuenntonosa (8.7 %), a¢upHoe macno
(0.7 %). OCHOBHbIMWM KOMMOHEHTaMM 3GUPHOTO Macaa ABAATCA MOHOLMKAN-
yeckue TepneHbl U UX HOp-NpousBoaHble (88.6 %), rMaBHbIM 06pa3oM a-NMUHEH
(19.2 %), (-)-kamodeH (23.6 %) n bopHunauetat (31.3 %), npugatowme macny
cBOe0bpa3sHbI apOMaT U XapaKTePHbIN rOpbKMIA BKYC M 0bnagatowme npoTmMBo-
BOCNanuTeNbHbIM, 06e3bonunBatowm m 6akTepuumaHoim aerictenem (Kpotosa,
Edpemos, 2002). BeTBM KMPKA30HA MaHbUYKYPCKOIO COAEPKAT CECKBUTEPNEHO-
MAbl: MaHLWMPOAWH, (+)-M30bUUMKNOrepMaKpeHasa, apucTonosun; crepounapl:
B-cuTOCTEPUH; anKkanonapbl: MarHopJOpPUH; MHOTosiIePHbIE apoMaTUYecKue co-
eMHEeHMUA: apUCTON0X0Bble KMCoTbl A 1 D, apuctonoxosble KucnoTbl | u IV (Pac-
TUTEeNbHble pecypcbl..., 1996), 11, llla, IVa (Makcumos u gp., 2002).

N3 pasHbix Yacten A. manshuriensis BblaeneHbl TakKe cnepytowme selle-
CTBa: apucKaHuH A, apuctonaktamel |, Il n All, 9-meTokcnapucrtonakram |, apu-
ctonupg, B, apuctonoxmesas KMCNOTa, apucTtonoxmesaa Kucnota ll, metnnosbie
3dupbl apuctonoxmnesbix kKucaotT |, Il u IVa, Kaynosug A, p-KymapoBas KMUC/I0Ta,
N—(TpaHc-p-Kymapoun) TUPaMUH, AEerMapoOKCONepesvHOH, AeMeTUIapucTo-
donnH E, depynosas Kucnota, N-TpaHc-PepynoyIMeTOKCUTUPaMMH, N-TpaHc-
depynoynTMpammH, xeaepareHnH, p-rmapoCKMOEH30MHAA KMCAO0TA, MaHKYpo-
nnpa, oneaHonesas KUCAoTa, B-umTtoctepon u ero B-D-rankosuna, cturmactepon,
BaHW/IbHaA KMCA0Ta U meTunsaHmnart (Zhou et al., 2011).

CucTemaTUyecKoe M3yyeHMe 3TUX BELLECTB U UX JIEKAaPCTBEHHbIX CBOMCTB
6b1710 HayaTo B ABCTpuK B 50-X roaax v NpoaoKaeTcs 40 HACTOALLEro BPpemMeH!
(Wu et al., 2003; Kumar et al., 2003; Zhao et al., 2006). Kaxaoe 13 3Tux BelLecTs
obnagaet ocobbim AencTBMEM, TaK, HaNPUMeEpP, apUCKaHUH A LIMTOTOKCUYEH,
MHIMBMpyeT arperaumio TPOMOOLMTOB; apUCTO/IOXMEBAs KMUCAOTa Bbi3blBaeT
MHOXECTBEHHblE HEKpO3bl, ABNAETCA KaHUEPOreHbIM M MyTareHHbiM ¢aKTo-
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pom, 06/1a3eT UMMYHHOCTUMY/IMPYIOLWMM CBOMCTBOM; p-KYMapoBas KMUCA0TA
06nagaeT NpPoTUMBOOAKTEPMANbHBIM, MPOTUBOrPMOKOBLIM, aHTUrenaTOTOKCK-
YeCKMM, NPOTMBOrMMEPXONECTEPUHOBbLIM, HEMPO3ALLUTHLIM U FKENYETOHHbIM
aerictenem. depynoBas KMCA0Ta NOKasbiBaeT NPOTUBOMMUTOTUYECKOE, MPOTU-
BOTYOepKy/ne3Hoe, LMTOTOKCUYECKOE, MPOTUBOrPMOKOBOE, MPOTMBOICTPOreH-
HOe, NPOTMBOrenaToKCUYECKOe CBOMCTBO, TaKXKe MHIMBbMpPyeT arperauuio Tpom-
60ouMTOB, ABAAETCA aAHTUOKCMAAHTOM. N-TpaHc-bepynoyIMeTOKCUTUPAMMH
N N-TpaHc-GepynoyIMETOKCUTUPAMMUH  BAUAIOT HA NpopacTaHMe U  pocT.
p-TMapOCKMOEH30MHAA KUCNOTA aKTUBMPYET CUHTE3 MNPOCTOMIaHAMHOB, 3a-
MeanseT AeNcTBME 3PUTPOLMTOB, ABAAETCA NMPOTUBOALMEM, aHTUMyTareHom.
MarHo®n0pUH — FraHIIMOHAPHbIW BAOKAaTOP, NPENATCTBYET NOBbILEHWUIO apTe-
puanoHoro fasnexHua. OneaHoneBas KMcaoTa obnasfaeT NPOTUBOOMYXO/EBbLIM,
KapAMOTOHUYECKMM, MOYErOHHbIM, TUMOMIMKEMUYECKUM, MPOTUBOTYOEPKY-
NIe3HbIM, MPOTUBOMNIA3MOAMEBLIM U MPOTUBOMANAPUIAHBIM AEUCTBUEM, CHU-
YKaeT NMPOHMLAEMOCTb KanuaNapoB KPOBWM, CNocobCcTBYeT BOCCTAHOBNEHWUIO M
NoABAEHUIO renaTouMTOB, MHIMOWPYeET arperauuio TPOMOOLMTOB, 3anycKaeT
anonTos, ABASETCA MasIoTOKCUYHbIM. B-LMTOCTEPON MMEET NPOTMBOOMYXO/e-
BbllA, NPOTUBOBOCMNA/INTE/bHbINA, NPOTUBOKALL/IEBLIN 3PPEKT, NPEenATCTBYET NO-
BbILUEHWIO XO/IeCTEPUHA, MHIMOMPYET CKIenBaHUe TPOMOBOLUTOB U TUPO3UHA3Y.
CTurmactepon npoasaseT NpPoTUBOONYyX0/eBOEe, NPOTUBONENLIMAHNBOE, MPO-
TUBOMaNAPUIHOE, MPOTUBOBUPYCHOE AeicTeme. BaHWAbHAA KMcnoTa obnagaer
NpPoTUBOGAKTEPMAbHBIMM, MPOTUBOrPUOKOBLIMM, MPOTUBOBOCMAINTENbHBIMY,
NPOTUBOITUCTHBIMM CBOMCTBAMM, ABIAETCA aHTMOKCUAAHTOM (Zhou et al., 2011).

B TMbeTCcKOM MeanUMHE NPUMEHAIOT NOA3EeMHbIe YacTu, APEBECUHY UC-
NONb3YHOT B KOPENCKOMN N KUTAWCKOM MeAULMHE KaK MOYEroHHOE; HaCTOM MNbloT
npu peemaTtname u pagukyaute (PactutenbHble pecypcsl...,, 1984; Yxse Txacon,
1987; Teng et al., 2006). U3 ctebneit A. manshuriensis 6bin1 co3gaH npenapar,
B/IMAIOLLMIN B Pa3HbIX A03aX Ha YacTOTy cepaeyHbix cokpaleHuii (Chiang et al.,
1956). MprmeHAeTcA NpU cepAeYHbIX U NMOYeYHbIX OTEKAX, BOCMANEHUAX MoYe-
BbIBOAALLMX NyTel. HasHauatoT TaKKe 1A CHUXKEHUs TemnepaTypbl U yBenunye-
HUA nakTaumm (Yxee Txecon, 1987). KWpKAa3OH MaHbYKYPCKUIA M34aBHA Npume-
HAIOT HapPYXXHO Kak boneyTonsatoLLee CPeACTBO, a TaKKe UCMONb3YHOT NPU YKyCcax
3Mel, NP TEPUOTOKCMKO3aX, TaKKe Npu CTOMaTUTE, ANYPETUYECKUX ABNEHUAX,
rematypuu (PactutenbHbie pecypcsl..., 1984; Zhou et al., 2011).

3anacbl KMpPKa30oHa B NPUPOAE OYEHb OrpaHnYeHbl. ECan rosopuTh TO/IbKO
O MPUPOAHbLIX 3anacax, T0 UX HeAOCTAaTOUYHO Aaxke A/ GpapMaKoIOrMyecKkmx u
XMMUYECKNX NCCaegoBaHMI. KoNMYecTBo BO3Ae/1biBaeMbIX PaCTEHWNI HEBEIMKO,
XOTA KMPKa30H — OTAe/IbHble pacTeHUA — npouspacTtaeT B page 60TaHMYeCcKMX
cagos P®. Mostomy HM UccnenoBaHuA, HU Tem 6o/lee NpakTUYECKoe NUCMOo/b30-
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BaHWE KMPKa3OHa Ana megunumnHCKnxX u,eneﬁ A0 nocnegHero BpemeHun He npea-
CTaB/1ANNCb BO3MOXHbIMMW.

Bbixoa, u3 TaKoM CUTyauun npegnaraer buoTtexHonorus PaCTUTENTbHbIX
K/IETOK, KOTOPaA peLwaeT BOnNpoc 0 co3gaHunm HEO6XO,CI,VIMbIX pecypcos peaKo-
ro paCTUTENbHOrIO CbipbA 3a CYéT npon3soacTBa KneToyHou 6uomacchl. Knetkum
penkunx paCTEHMf/‘I BblpalWMBaAKOT B CTEPUJIbHbIX YCIOBUAX U UCMOJIb3YHOT 3aTEM
AanAa Bblpa6OTKI/I NEKapPCTBEHHDbIX NpenapaTos.

CO30AHME KYNbLTYPbI KIETOK KMPKA3OHA MAHBYXYPCKOIO

[ns ctaHoBneHUs BUOTEXHONOTMYECKOTO NPOM3BOACTBA OCHOBHAA 334a-
Yya 3aK/104aeTCA B CO34aHUM NPOAYKTUBHOIO LITAMMA KY1bTUBUPYEMbIX KNETOK,
61oXMmMMYeCcKne N papmMaKoiorMyeckme cBOMCTBA KOTOPOro 6bian bbl ageKkBaT-
Hbl CBOMCTBAM MCXOAHOrO pacteHnA. OueHb peKo Takas 3ajayva pellaeTca aB-
TOMaTUYECKM B XOAE NONYYEHUA CTEPUIBHOM KNETOUYHOMN KyNbTypbl. CNOMKHOCTb
3aK/II0YAETCA B TOM, YTO KY/IbTUBMPYEMbIE KNETKM PAcTyT B BUAE HeanddepeH-
LMPOBaHHOM Ka/INYCHOM MaccCbl, U NpOrpaMmbl 6MOCMHTE3A BTOPUYHBIX COEAM-
HEHWI1 B HWUX YaCTO HE aKTMBMPOBaAHbI. [03TOMY CO34aHMeE LUTAMMOB, MUMEOLLUX
NPOMbILLIIEHHYIO LEHHOCTb, KaK NpaBuao, TpebyeT MHOrofIeTHe KPONoTANMBOW
paboTbl M NpUBNEYEHUA METOANYECKOTO apCeHANA MONEKYNAPHON Buonorum m
reHeTUKM PacTeHUN.

MepBble paboTbl C KNETOUYHbIMM KY/JbTYPAaMM KUPKA30HA MaHbUYKYPCKOTO
6b11 HavaTbl B brosoro-noysBeHHOM MHCTUTYTe B 1986 r. ¢ Lenbio nonyyeHmn
WTaMMa-NpoayLEHTA apUCTONIOXMEBOI KMCNOTbI. [prmepHO B 3TO Bpems 3a py-
6exom B AnoHun mn CLUA 6b1an nonyyeHbl npenapaTUBHbIE KOJIMYECTBA 3TOMO
BeLLeCcTBa, YTO MO3BOMIUIO UCCAEA0BATENAM ITUX CTPAH BbIABUTb UX BbICOKYHO
NPOTMBOOMYXONEBYH aKTUBHOCTb M CMOCOOHOCTb HEMTPanM30BaTb Pas3INYHbIE
TOKCUHBbI.

[Nna nonyyeHmsa Kanaycos v NEPBUYHBIX KNETOYHbIX KYNbTYp MCNO/b30Ba-
/M AMKOPACTyLLME NnaHbl, cobpaHHble B HaaexxanHckom paioHe NprumopcKoro
Kpas. PparmeHTbl O4HONETHUX U MHOTOIETHUX NO6BEroB, KOPHEN, LLBETKOB U IN-
CTbEB CTEPU/IM30BaNN CNeLManbHbIMU PACTBOPAMM, M3 KOTOPbIX JYULLIMM OKa-
3a/cA pacTBop Amvoumnaa. CrepunbHble GparMeHTbl pacTeHUI (3KCNAaHTaTbl) No-
MeLLANN Ha arapnsoBaHHble Cpeabl C PA3INYHbIM COAEPHKAHMEM NUTATENbHbIX
BELLECTB M GUTOropMOHOB. Kanycbl 06pa3oBbIBaIMCb HAa MHOTUX SKCM1aHTaTaXx,
HO POCT MX OCTaBAAN XKenaTb Nyywero. MNoabupas 6onee yaauHyo cpeay Bbipa-
WMBaHMA, BbINO YCTAHOBEHO, YTO A4/1A CTabUIbHOIO POCTa KyAbTyp Heobxoan-
MO NpucyTcTBUE 6-6eH3UNAMUHONYPUHA, ApyrMe GUTOrOPMOHbI LLUTOKUHMHO-
BOWM rpynmnbl — KUHETWH, 3€aTUH M 3eaTUH pMbo3na OKasaMCb MaNONPUroaHbI
A8 NoAAep:KaHMA POoCTa KaalycoB B A/IMTENbHOM nepecagoyHoi Kynbtype. B
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COOR,
R1 R2 R3
Apuctonoxmesas Kucnota 1 H OMe H
Apuctonoxmesas Kucnorta 4 H OMe OMe
ApucTtonoxueas kucnota [ H OMe OH
ApucTonosug, Me | OMe | B-D-Glc

Puc. 43. CTpyKTypHble GOpPMy/bl apUCTONIOXMEBBIX KUC/IOT, COAEPMKALLUXCA B
pacTeHuAx KnpkasoHa Aristolochia manshuriensis.

OOMNONHEHWE K 6-6eH3MNaMUHONYPUHY B NTUTATE/IbHYIO cpeay HeobxoanMMo BHO-
CUTb APYroi ropMoH ayKCUHOBOW MPUPOAbLI — UHAONUAYKCYCHYIO KUCNOTY.

B ganbHenwem Kannycbl BblpallMBaiM Ha NUTATE/IbHOW cpede C MUHe-
pasbHOW ocHosoW Mypacure n Ckyra, cogepskaiweit no 1 mr/n 6-6eH3nnamm-
HOMYPWHA U MHAOANIYKCYCHON KUC/IOTbl. POCTOBbIE XapaKTePUCTUKM KaslycoB
cTabunmsmposanuch nocse 10 nepecagok Ha aTol cpeae. Tenepb 370 Oblna Kne-
TOYHaA Ky/1bTypa NJIOTHOM KOHCUCTEHUMM, 6eno-KENToro UBeTa, ¢ 3anaxom adpup-
HbIX Maces, CBOMCTBEHHbIX LLe/IOMY pacTeHUto. POCTOBOM MHAEKC 418 Ka/lycoB
HavanbHOM Mmaccoli 100 mr coctasnsan 20 £ 2. ITOT NoKasaTesib 0603HaYaeT cpea-
HIOKO CKOPOCTb POCTa Ky/bTypbl, NPM KOTOPOM Macca KIETOK 33 BPeMS KynbTu-
BMPOBaHMA Bo3pacTaeT npubansmutensHo B 20 pas (byarakos, ¥ypasnes, 1989).

Kannycbl HaKananMBaau Te e caMble apUCTONIOXMEBbIE KMCNOTbI, KOTOPbIE
COAeprKaTca B pacTeHUMN — apUCTOOXMEBBIE KUCAOTbI 1, 4, [ M apucTonosng, (pu-
CYHOK 43). Bo Bcex Kannycax, He3aBMCUMMO OT OpraHa, U3 KOTOporo oHu 6bliv no-
Nly4yeHbl, HaKanaMBaACA NOCTOAHHbIA HABOP apUCTONOXMEBBIX KMUCIOT, NpUYem
apucronoxuesble KUcaoTbl 1 v 4 coctasnanm Ao 90% ot nx obLLero cogepsaHums.

B 370 »Ke Bpems, pas/inyHble YacTU AMKOPACTYLLEro pacTeHMA XapaKTepu-
3yIOTCA Pa3HbIM COOTHOLLIEHMEM 3TUX BelllecTs. Ecam nnctba n monogple noberu
cofepKaT NPemMmMyLLEeCTBEHHO KUCNOTbl 1 1 4, TO B MHOro/ieTHMX noberax n Kop-
HAX npeobnagatoT Kucnota [ u apuctonosua. Obliee coaepkaHue apucTono-
XMEBbIX KUCNOT B Kaslycax M pasfinuHblX OpraHax KMpKa3oHa npeacTaB/ieHo B
Tabnuue 22.

Kannycbl KopHeBOro, cTe671eBOro 1 IMCTOBOrO MPOUCXOXKAEHUA HaKann-
BalOT OAMHAKOBOE KOJIMYECTBO apucTtonoxmesoit Kucnotol (0.42-0.46%), Toraa
KaK copeprkaHue 3TUX BELLEeCTB B OpraHax MHTAKTHOIO pacTeHWs Konebnetcs,
pa3nunyascb bonee yem B ABa pasa (Tabaunua 22). Ha 6ase KyabTypbl KNETOK, MO-
Jly4eHHoM 13 ctebnem, 6bin Co34aH LWTAMM-MPOAYLEHT apPUCTONOXMEBOM KMUCNO-
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Tabnuya 22

CopeprkaHne apuUCTO/IOXMEBBIX KUC/IOT B K/IETOUYHbIX KY/IbTypax 1 ctebnsx
Aristolochia manshuriensis

Marepuar e ncnor 9 or cyxoro seca)
KynbTypa KNeTok, nonyvyeHHas us ctebnei 0.42 £0.04
KynbTypa KNeTok, Noay4yeHHas nus KopHen 0.43 £0.08
KynbTypa Knetok, nonyyeHHas u3 1NCTbes 0.46 +£0.12
KynbTypa KNneTok, nony4yeHHasa U3 LBETKOB 0.05 +£0.02
MHoronetHue nobern naHbl AMameTpPom 2 cm 0.31+0.06
OpaHonetHue noberu nnaHbl guametpom 0.5 cm 0.59 £0.07
OgaHoneTHue nobern nnaHbl guametpom 0.3 cm 0.84 £ 0.09

Tbl. 3TOT WTamMM nog, nHaekcom A-1 nenoHMpoBaH BO Bcecoto3HoM Konekumm
KNEeTOUYHbIX KyNbTyp pacTeHnin B MHCTUTYTe dm3nonorum pacteHmin PAH um. Tu-
mupsazesa. Ltamm Hakanamsan cebiwe 0.4% apuCTONOXMEBOM KUCNOTbI OT CY-
X0l maccbl Knetok (MaTteHT PO Ne 1551736).

Takum 0bpa3om, co3aaHHbI B MHCTUTYTE LITAaMM-NPOAYLEHT MOF CTaTb
OCHOBOV A/1A NPOMbILW/IEHHOrO NMPOU3BOACTBA /IEKAPCTBEHHbIX NpenapaTtos. B
3TO BpPEems BbIACHWNOCH, YTO deaepanbHasa cny*kba 3goposba OGPl 3anpetuna
JIMLEH3NOHHOEe MCMNONb30BaHWE MPEenapaToB, COAEPMKALLMX apPUCTO/IOXMEBYHO
KMCNOTY, BCNEACTBME MONYYEHUS CBEAEHWIA, YTO B CUCTEME YE/I0BEYECKUX TNM-
doUNTOB in Vitro apuUCTONOXMEBAA KUCNOTa Bbi3blIBaET XPOMOCOMHble abeppa-
UMK 1 YBENNYMBAET YacTOTy OBMeHa y CeCTPMHCKMX XpomaTtug, MNocne nonyye-
HMA 3TUX OAHHbIX UCCNeA0BaHUA NO aPUCTONOXMEBONM KUCIOTE U POACTBEHHbLIM
¢deHaHTPeHOBbIM coeMHeHNAM 6binn CBEPHYTbI BO Bcem mupe. OgHako pabo-
Tbl C Ky/IbTYPOW KNETOK KMPKa30Ha NPOA0KANANCh, HO YKe C APYroi Lenbio.

Hanbonee n3BecTHoe NeKapCTBEHHOE CBOMCTBO KMPKA30oHa — ero Kapauo-
TPOMHAA aKTMBHOCTb. ApCeHan PacTUTE/IbHbIX CPEACTB C TAaKOW aKTUBHOCTHHO
CPaBHUTENbHO HEBE/IMK U NPeACcTaB/eH B OCHOBHOM [JIMKO3UAAMMU CEPAEYHOTO
aencteua. O KMPKA3oHe e 6bl10 M3BECTHO, YTO ero AencTBue B NpUHLMNe oT-
JIMYAeTCA OT AEeMCTBUA IMNKO3MA0B HAaNepPCTAHKK, U CyLLLEeCTBOBa/Ia BEPOATHOCTb
CO34aHMA MPUHLMNNANABHO HOBOFO KapAMOJ/orMYeckoro npenapara. Mepsble
OMbITbl CO CTEBNAMM INAHBI YKPEMUAN YBEPEHHOCTb B BO3MOXKHOCTU MOYYEHMUSA
HoBoOro npenapaTta. OAHaKo NapannenbHo NpoBeAEHHbIe UCCe0BaHMUSA C Kan-
JIYCHbIM WTaMmom A-1 MOKasanu, 4To 3Ta KyabTypa No KapAMOTPONHOWM aKTUB-
HOCTM CYLL,ECTBEHHO YCTyrnaeT npenapatam 13 pacteHus. Kpome Toro, Hakanau-
BAIOLLLAACA B K/JETKax WwWTamma A-1 apMCcTo/IoXMeBan KMUC/I0Ta, KOTopas npexae
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CYMTanach LeneBbiM NPOAYKTOM, CTafa HexenatenbHol npumechbio. Heobxoau-
MO 6b110 CO3AaTb HOBbIM KNETOUYHbIW LWTaMM, He 061a4atoWwmnii 3STUM OTpULa-
Te/bHbIM CBOMCTBOM U B TO e BPemMs CMOCOBHbIA K aKTUBHOMY HaKOM/IeHUIo
BeLLEeCcTB KapAMOTPOMNHOro AencTBumA.

I'IepBble NOMNbITKMN B 3TOM HanpaB/1€HNM NOKa3a/in BCHO CZTOHOCTb NOCTAaB-
JNIeHHOM 3a4a4u4n: KapaAnMoTponHaA aKTUBHOCTb NPenapaToB N3 Ka/IZTyCHbIX KNETOK
Mano 3asucensa ot YCHOBMﬁ BblpalWlMBaHNA KJIETOK N HE NOogAaBasiaCb peryna-
(717 d)MTOI'OpN\OHaMM M KOMMNMOHEHTAaMU NUTATEJIbHbIX Cpea. H606XOAI/IMO 6b110
U3MEHUTb CaMy NreHETUYECKYIO NPpUpoay KNeTOYHOro wramma, a 3To TpeﬁoBano
MCNo/1b30BaHNA apCeHasla MeTo40B COBCEM eLLe MOﬂOAOﬁ TOr4a HAayKuU — reHe-
TUYECKOM UHXEHEPUn.

COB3OAHME KYNLTYPbI KIETOK KUPKA3OHA MAHBY>KYPCKOTO,
OBJNALAIOLIEN KAPAUOTPOMHON AKTUBHOCTbIO (LUITAMM A2)

N3meHeHMe reHeTUYeCcKo NPUpoabl KNETOK KMPKA3oHAa B XO4e nosyye-
HMA HOBOrO WTaMMa 6blJI0 AOCTUTHYTO NyTEM FEeHEeTUYEeCcKoM TpaHcpopmaumm
KNeTOK pacTeHuma Cc nomoLbto arpobaKktepuin Agrobacterium tumefaciens. B npo-
uecce TpaHchOpPMaLMM NPOUCXOANT NEPEHOC YACTU reHoB nNaasmugHon AHK ar-
pobaktepuii 8 JHK KNeTok pacteHunit. BCTpoeHHas B pacTUTE/IbHYIO XPOMOCOMY
YyKepoaHasa reHeTUYecKana MHopmaLma cTabuabHO HacneayeTca pacTeEHUEM U
onpepenaeT HOBble CBOMCTBA PaCTUTENbHbIX KAETOK, B TOM YMCe CNOCOBHOCTb
K CMHTE3y ueneBbix BMoNorMyeckn akTMBHbIX BelwecTs. MNpeaBaputencHo aaa
MCNONb30BAHUA B OMbITax NO TpaHchopmaLMM OblAN NONYYEHbl CTEPUbHbIE
MWKPOpPACcTeHUA U pa3paboTaH MeTon MX YepeHKOBAHWA B YCAOBMUAX in vitro.
YpoBneTBoputesibHble pesynbTaTbl 418 MUKPOKAOHANbHOMO PAa3MHOMKEHWUA NO-
6eroB KMpKasoHa bbln 4OCTUTHYTbI Ha cpege Mypacure u CKyra, cogepxalien
0.5 mr/n 6-6eH3nnamuHonypuHa u 5 mr/a depynosoit Kucnotsl (byarakos u ap.,
1988). [ina ykopeHeHUs cTepuibHble nobern obpabaTbiBasn PacTBOPOM UHAOO-
NINNIMACAIAHOM KUCNOTbI U BbICAaXKMBAIN Ha NUTaTeNbHYHO cpeay 6e3 ropMoHOB.

[ns reHeTMyecKol TpaHchOpMaLmMmM CTEPUIIbHBIE PACTEHWMA PA3HOTO BO3-
pacTa KyNIbTUBMPOBAJIM COBMECTHO CO CNEeLMasbHO NOArOTOBAEHHbIMU BaKkTepu-
Aamn Agrobacterium tumefaciens (wtamm C58). B npouecce KOKyAbTMBaLMK Bak-
TEPUI C PACTUTENbHOM TKaHbO MPOUCXOAMA NEPEHOC YacTK naasmugHon AHK
arpobakrtepuit (T-AHK) B reHOM pacTUTeNbHbIX KNETOK NOCPeACTBOM MHAYKLNK
VIR-06nacTu 6akTepuanbHbiX Naasmma,.

[na nonyyeHuns TpaHcHOPMUPOBAHHbIX KyAbTYp CTeBAN CTEPUBbHBIX NPO-
BGUPOYHBIX PAaCTEHUI KMPKa3oHa paspesany Ha ANCKU. Kaxabli AUCK MHOKYAK-
poBanu arpobaktepuamu C58 n nomelLanm Ha NnuTaTeNbHYtO cpeay. Yepes 2 cyT.
OWNCKM NepecarkMBanu Ha cpeay, cofepralyto 500 mr/n KapbeHuunnnmHa. B
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TeyeHue nocneayowmx 3—4 Hegenb Habaogann NoABAEHME B MECTAX MHOKY-
NAUMK PLIXION TKaHW BeNo-KPeMoBOro LiBeETa, MeCTaMmM CNabo-KENToro LBeTa.
®PeHOTMNNYECKM pa3Hble arperatbl U30/IMPOBAJIN U KYJIbTUBUPOBAAN OTAE/NBHO.
Yepes Tpu MecsaLa Noayunam 6bICTPOPaCcTYLLYHO IMHUIO KPEMOBOTO LiBETA, KOTO-
pyto 0603HauMnM Kak A2. CycneH3noHHan KyabTypa A2s noaydyeHa us amHum A2
npwv BbIpaLWMBAHUKN KJETOK B KUAKOW cpeae B Konbax dpneHmerepa Ha opobut-
Hom BCTpAxuBaTene npu 100 06/MuH.

LLtamm A2 fenoHMpoBaH B POCCUMNCKYHO KONTEKLLMIO KNETOK BbICLIMX pac-
TEHWI Nog KoNNeKUMOHHbIM Homepom BCKK (BP) 36 (MateHT PP Ne 1708836).
Mony4yeHHbI WTamMM MMeeT M3MEHEHHYO MOPOIOTrMI0 NO CPAaBHEHUIO C He-
TPaHCHOPMMPOBAHHBIMM KallyCamMm, PacTeT Ha cpefax, He coaeprKamnx GuTo-
FOPMOHbI, Y A@eT NOMIOKUTENIbHYIO PeaKLMIO HA ONMHBI, BELLEeCTBa Cneuuanmnsu-
poBaHHOro obmeHa arpobakTepuii.

BUOTEXHONOMMYECKUE XAPAKTEPUCTUKN WTAMMA A2S
(A2 CYCMEH3MOHHbIN BAPUAHT)

B TeyeHue NpoaOMIKUTENBHOIO BpeMeHU IMHUA A2s pocna B BUAE KOM-
NaKTHbIX IMOBYNAPHbIX CTPYKTYpP (arperatbl wapoobpasHoit dopmbl 40 10 Mm B
ANameTpe), Ho NoCTeNeHHO NPeBpPaTUIACh B Me/IKoarpermpoBaHHyo Cycrnesuto,
obn1agatollyo BbICOKOM CKOPOCTbIO POCTa U AOCTUTAIOLLYHO BbICOKMX 3HAYEHUM
HaKonaeHusa buomaccsl (Tabnumua 23).

MonyyeHue 6uomaccel wmamma A2s 6 npomMbiuiaeHHbIX 6uopeakmo-
pax. 9Tn uccnefosaHma nposeféHbl Ha OMYTHUMHCKOM BMOXMMMYECKOM 3a-
BOAE COTPYAHWKAMM Tpynnbl 3KCNepMMEHTaNbHbIX BMOPEeaKTOpPOB Nog pPykK.
H.B. LamkoBsa. B annapaTt V75, cogepkawmit 50 n nutatenbHom cpeapl, 3arpy-
31N 6 N1 cycneH3nm 13 Konb. KynbTnBnpoBsaam 14 cyToK Npu CKOPOCTU MeLLasIKK
100-110 06/MuH 1 ckopocTu Nnoaaym sosayxa 15—18 n/n yac. 50 n cycneHsum us
3Toro pepmeHTEpPaA NnepeHecan B annapat 5Y, cogepawmii 20 1 nUTaTeNbHOM
cpeabl U Kynbtuemnposanu 20 CyTOK Npu cKOpPocTu mewwankn 95—105 06/muH 1
CKopocTu nogaun sosayxa 14—17 n/n yac. 3atem cycrneHsunio nepeHecau s dpep-
MmeHTEp 1T, coaepxawmin 300 n cpegbl. CKOPOCTb MeLLaNKM B 3TOM annapare
cocrtasnsana 50 06/muH, ckopocTb nogaun Bosayxa 10—12 n/n yac. O6beMHbIN

Tabnuuya 23
PocToBble XapaKTepPUCTUKU KyNbTypbl A2s B 1abopaTopHbIX YCI0BUAX
Mepuog cybkynbtu- | KoHueHTpauma | Cbipas 6uo- | Cyxas 6uo- NHpeke
BMpOBaHuA (cyT) WNHOKYJ/IIOMa, /N macca, r macca, r pocTa
7-10 20-40 (murn- | 494 cgq 17-19 12-22
MmanbHas 12)
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Ko3addMLUMEHT Macconepesayn KMCIopoaa Ha BCex cTaamax coctasnsan 8—10 vy,
BblpawmBaHune bMomacchl NpogonKkanocs 7—10 cyTok.

XapakmepucmuKu nony4yeHHoli 6uomaccel. LInkn pocta KynbTypbl cOCTa-
BMA 7—10 CyTOK, MUHMMaNbHaA NocesHan Ao3a 12 r/n, makcMmasbHbli pasmep
KNEeTOYHbIX arperatoB He 6onee 4.0 MM, coaepKaHMe B CYCMEH3UN KNETOUHbIX
arperaToB pasmepom cBbille 2 MM — He Bonee 5%, LBET KAETOYHbIX arperaTos
B CYCMeH3uu cBeT/10-6exeBbl UAK nenenbHbln. Bcero ¢ depmenTépa 1T 6bin10
nosiydyeHo 4.6 Kr cyxolt Gomacchbl OCTaTOYHOM BRaxKHOCTbIO 6.2% (Bulgakov et
al., 1996).

MccnegoBaHme XMMUYECKOro coctaBa Bruomacchl 66110 nposeaéHo B Tu-
XOOKEaHCKOM MHCTUTYTE BUMOOPraHNYecKkom Xummmn. TakKe 13 Hee MosyyeH npe-
napart 411 GbapMaKoa0rMYecKoro UccieaoBaHus.

BTOPUYHBLIE METABOSUTLI LULTAMMA A2S

KoMnoHeHTbl 3KCTpakTa HGMomacchbl wTamma A2s pasgeneHbl nocpea-
CTBOM MpenapaTMBHOM KOJIOHOYHOM XpomaTtorpadmm n aHaANM3NPoOBaUCL C UC-
nosnbsoBaHuem YO-, K-, AMP- n macc-cnektpockonuu (Bulgakov et al., 1996).

Cyxyto KNneTouHyto buomaccy wramma A2s (43.3 r) aKCTparMpoBanm B sKc-
TpaKTope 3aliueBa meTaHosoM (250 mn) B TeyeHne 7 Yacos. Mocne yganeHus
pacTBopuTena nog, Bakyymom nonyymnu 12.3 r TEMHO-KOPUYHEBOro cupona,
KOTOpPbIN B AasibHellwem xpomaTorpadupoBanv Ha KOJMIOHKeE C CUMKaresnem
(150 ) B cucteme pactsoputenent CHCl,—-MeOH c rpagneHTHbIM yBemyeHvem
cogepkaHua MeOH. KonoHouHble ¢pakumum (250 mn) aHanuMsMpoBanm MeTo-
aom TCX, 06begmHANM U AONONHUTENBHO XPOMaTorpadupoBanm Ha cedagerce
LH-20 B cucteme pactsoputeneit CHCI.-MeOH B cooTHoweHum 6:1. CobpaHHble
dpakummn ynapmsanm n aHanmsmposann TCX n c nomolubto npubopa Uvicord npwm
ONNHe BONHbI 254 HM. B pesynbraTte 6bi1M nony4yeHsbl Bewectea l, 2,3,4,51 6
(pncyHok 44) c Bbixogamm 0.015%, 0.023 %, 0.068%, 0.020%, 0.030% 1 0.052%,
COOTBETCTBEHHO.

Jlakmam 10-amuHo-2-kapboKcu-4-memokcu geHaHmpeH-1-kapb6oHoeoli
Kucnomel (apucmononakmam D-11) (1).

Héntble Kpuctannsl us AMCO-MeOH, 1.na. 283-284° C, m/z 310 (M*+1),
309 M*, 291, 262, 248, 179, 137. UK-cnekTp (KBr): 3550-3050, 1714, 1672,
1606, 1540, 1468, 1426 cm™; abcopbumoHHbiit cnektp (MeOH): A (Ige) 241
(4.58), 280 (4.62), 289 (4.75), 297 (4.70), 417 (3.96) Hm; *H 1 13C AMP-cneKTpbI
(AMCO-d,): *H AMP — d 4.11 (3H, ¢, OCH,), 7.33 (1H, ¢, H-9), 7.65 (2H, m, H-6,
H-7), 8.01 (1H, 4, J=7.7 Ty, H-8, ), 9.15 (1H 4, J=7.5 Ty, H-5), 10.99 (1H, w.c,);
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Puc. 44. MeTabonuTbl KNeTouHow KynbTypbl Aristolochia manshuriensis (wutamm A2s).

17.25 (2H, w.c, OH); *C AMP— d 59.4 (OCH,), 126.1 (C-5), 127.3 (C-6), 128.1
(C-7), 129.1 (C-8), 107.2 (C-9), 169.8 (COOH), 169.6 (CONH), 156.0 (C-4).

Jlakmam 10-amuHo-3,4-0umemoKcugpeHaHmpeH-1-kapb6oHoeoii Kuciomeol
(apucmononakmam B-ll) (2).

*éntble Kpuctanabl us IMCO, 1.na. 254-256° C., m/z 280 (M*+1), 279 M*, 264,
236, 181, 140. NK-cnekTp (KBr): 3030-3000, 1685, 1606, 1528, 1492, 1456 cm™?):
A, (lge) 216 (4.51), 233 (4.61), 263.2 (4.54) 277 (4.58), abcOp6LMOHHDIN CREKTP
(MeOH) 287 (4.58), 318 (4.01), 387 (3.97) Hm; *H AMP-cnektp (MCO-d,): d 4.05
(3H, ¢, OCH,), 4.06 (3H, ¢, OCH,), 7.16 (1H, ¢, H-9), 7.59 (2H, m, H-6, H-7), 7.87 (1H,
¢, H-2), 7.96 (1H m, H-8), 9.13 (1H, m, H-5); 10.87 (1H, w.c, NH).

MonyyeHne  aakmama  10-amuHo-3-kapbomemokKcu-2,4-0umemoKcu-
geHaHmpeH-1-kap6oHoeoii Kuciomel (3).

K pactBopy apucrtononaktama (1) (5 mr) B aTnosom cnupte (2 ma) no Kan-
nam pobasnnu apupHbIN pacteop anasometaHa (CH,N,) (3 mn). PeakumoHHyto
CMecb OCTaBMAM Ha 12 4yacoB Npy KOMHaTHOW TemnepaTtype. MonyyeHHbIl pac-
TBOP CKOHLEHTPMPOBA/IM B BaKyyMe M Pasaenvivm Ha KONoHKe ¢ cedasekcom
LH-20 B cucteme CHCl,/MeOH (5:1). Monyunnu 4.6 mr (84%) »EnTbix KpUcTan-
JI0B apucTononaktama (3).
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T.nn.175-176°C, m/z 338 (M*+1), 337 M*, 278, 262, 235,. K-cnekTp (KBr):
2847, 1715, 1672, 1601, 1502, 1459 cm?; abcopbumoHHbIi cnektp (MeOH):
A (lge) 233 (3.54), 287 (3.37), 385 (2.62) um; 'H AMP-cnekTtp (CDCL,): d 4.06
(3H, c, OCH,), 4.09 (3H, ¢, OCH,), 4.19 (3H, ¢, COOCH,) 7.15 (1H, c, H-9), 7.60 (2H,
M, H-6, H-7), 7.83 (1H, m, H-8, ), 9.22 (1H, m, H-5), 10.89 (1H, w.c, NH).

4-oKcu-3-memokcubeH3oliHasa Kucaoma (8aHunuHo8as Kucaoma) (4).

Benble kpuctannbl n3 MeOH, T.na. 204-206° C., m/z 310 (M*+1), 309
M*, 291, 262, 248, 179, 137. UK-cnekTp (KBr): 3460, 1692, 1558, 1516, 1462,
1444 cmY; abcopbumoHHbin cnektp (MeOH): A (Ige) 218, 260 (4.23), 290
(3.94). (4.70), Hm; *H un ©C AMP-cnekTpbl (CDCL): *H AMP — d 3.96 (3H, c,
OCH,), 6.12 (1H, ¢, OH), 6.97 (1H, 4, J=8,2 I, H-5), 7.59 (1H, A, J=1,8 I, H-2),
7.71 (1H g, J=1,8 My, H-2, J=8,2 My, H-6), 10.99 (1H, w.c,); 17.25 (2H, w.c, OH);
BCAMP (AMCO-d,): d 59.4 (OCH,), 126.1 (C-5), 127.3 (C-6), 128.1 (C-7), 129.1
(C-8), 107.2 (C-9), 169.8 (COOH), 169.6 (CONH), 156.0 (C-4), 3C AMP d 121.7
(C-1) 123.3 (C-2), 150.9 (C-3), 147.1 (C-4), 114.9 (C-5), 113.0 (C-6), 166.8 (C-7),
55.7 (C-8).

2-(3,4-0uzudpoKcugpeHun)-amunamuH (dogpamuH) (5).

Benble Kpuctanabl U3 rekcaHa, T.na. 180-182° C., m/z 153 M*,136, 124,
125,123, 106, 78, 51. UK-cnekTp (KBr): 3550-3000, 2848, 1606, 1498, 1462 cm™%;
abcopbumoHHbIn cnektp (MeOH): A (Ige) 220, (3.74), 283 (3.26) Hm; *H n ©°C
AMP-cnekTpbl: tH AMP — d 2.79 (2H, T, J=8,2 Iy, H-2’), 3.11 (1H, ¢, OH), 3.11 (2H,
1,1=7,6 Ty, H-1’), 6.57 (1H, m, J=1,8 Ty, J=2,1 My, H-6), 6.69 (1H g, J=2,1 Iy, H-2),
6.74 (1H, g, J=8,2 Ty, H-5); C AMP (AMCO-d): d 129.8 (C-1), 117.4 (C-2), 147.2
(C-3), 146.0 (C-4), 117.4 (C-5), 42.9 (C-1"), 34.5 (C-2’).

Tuopoxnopud 2-(3,4-0du2udpokcugpeHun)-amunamuHa (2udpoxnaopud 0o-
gamuHa) (6).

benbie nronbyaTble KPUCTaNNbI U3 TeKCaHa, T.na. 243-245° C., UK-cnekTtp
(KBr): 3028, 1606, 1588, 1492, 1462. cm?; abcopbuMOHHbIN cnekTp (MeOH):
A, (Ige) 283 (3.41) Hm. *H AMP-cnekTp: d 2.81 (2H, 7,J=7,0 Ty, H-2’), 3.11 (2H, T,
J=7,0 Ty, H-1'), 6.59 (1H, a4, J=8,0 'y, J=2,0 Iy, H-6),6.71 (1H, A, J=2,0 'y, H-2),
6.75 (1H, g, J=8,0 Iy, H-5). *C AMP-cneKTpbl BEWECTB 5 1 6 NAEHTUYHDI.

Taknum obpasom, Kynbtypa A2s, B OTIMYME OT MHTAKTHOWM JINaHbI, @ TaKXKe OT
00bIYHbIX HETPAHCHOPMMPOBAHHbBIX KainycoB A-1, He COAEPKUT apPUCTONOXMEBDIX
KMCNOT. B TO e Bpems, B Ky/abType 0b6HapyKeHbl apucTonaktam B Il u apuctonak-
Tam D |l, BewecTBa, KOTOpble paHee B MHTAKTHOM PACTEHWW KUPKA30Ha He Haxo-
annn (Nakanishi et al., 1982; Chung et al., 1975). Bnepsble apuctonakrambl B Il n
D Il HaltgeHbl B apreHTUHCKOM Buae Aristolochia argentina (Priestap et al., 1985a).
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B aKcTpaKTe TaKKe 06Hapy»KeHbl TPU MeTabonuta WuKMmaTt-beHunana-
HUHOBOIO NyTU: AO0PaAMUH, TMAPOXN0PUA AodaMMHA U BAHWUAMHOBAA KUCIOTa.

Taknum 0bpasom, B pesynbraTe TpaHCHOPMaLMKN KNETOK KMPKa3oHa nas-
Mmugamm arpobaktepuit Agrobacterium tumefaciens C58 npousowno nsmeHe-
HWE He TONIbKO MOPOIOTMYECKMX CBOWMCTB KasllyCHOW KYAbTypbl, HO M CyLle-
CTBEHHasn nepecTporika MeTabosM3ma BTOPUYHbIX COEANHEHWN.

ApucTonoxmeBble KUCAOTbI MPOUCXOAAT OT apMCTONIaKTamMoB, KOTOpbie
B CBOIO oyepenb 0bpasytoTcs M3 cybCcTpaToB MOANDULMPOBAHHOMO LWMKMMAT-
beHnNanaHMHOBOro BMOCUMHTETUYECKOTO NYTU — 3-KapboKCUbEeHUNaNaHUHa U
3-kapboKcu-4-ruapokcudeHmnanaHmHa (Priestap et al., 1985b). Mostomy 6mo-
reHes apucTolakTamoB, 0BHapYKeHHbIX B Ky/lbType A2, NpeAcTaBAAeTCs ACHbIM.

B uenom obpasoBaHMe PpeHAHTPEHOBbIX MPOU3BOAHbLIX B KynbType A2
YMEHbLUEHO MPUMEPHO Ha NOPAAOK B CPAaBHEHUM C KyAbTypol A-1; 3To HabAto-
[EeHWe COOTBETCTBYET NPeacTaBAeHU0 06 MHIIMBMpPOBaHUN BUMOCUHTE3a BTOPUY-
HbIX MeTabo/IMTOB B Ky/NbTypax PacTUTENIbHbIX KAETOK, TPAaHCHOPMMPOBAHHbIX
Ti-nnasmmaamum arpobaktepuin (bynrakos, *ypasnes, 1992).

OcobeHHOe BHMMAHWE NPUBIEKAET OOHapYKeHWe B IKCTPaKTe B1Momacchbl
wramma A2s godpamuHa u ero rugpoxnopuaa. lodpamumH moxHO paccmaTpueaTb
KaK MPOMEXYTOUYHbIN MeTabonnT NepBMYHOIO U BTOPUYHOrO obMeHa y pacTe-
HUIA. OH BbICTPO NpeBpalLLaeTca B pa3/IMYHbIe NPOAYKTbI LWUIMKMMATHORO NyTH U
He HaKan/aMBaeTCs B TKAHAX M3-3a2 BbICOKOM XMMMYECKON aKTUBHOCTM ([yaBWH,
Mepcep, 1986). XoTA MeXaHW3M 3aLUUTbl OT paspyweHns godammHa B Ky/bTy-
pe KNeTOK KMPKA30Ha He ACEH, MOXKHO MPeAnoN0XUTb, YTO 3TO BELLECTBO Urpa-
€T BakHyl0 posib B PU3MONOTMYECKOM AEeNCTBUM MPenapaToB KMpKasoHa. Mo-
BUOMMOMY, apUCTONIOXMEBBIE KUCNOTbI M apUCTOIaKTaMbl 06pa3ytoTca B KeTKax
KMPKa3oHa M3 gopammHa Uan ero Npom3BOLHbIX Yepes cTagmio obpasoBaHmA
peTukynmHa (Priestap, 1985b). B TpaHchOpmMUpOBaHHbIX KAETKax KMpPKa3oHa
npepbiBaeTca, BePOATHO, BUOXMMMYECKUI NyTb OT AodaMmnHa K BelecTBam de-
HaHTPEHOBOM NPUpPOAbl (PUCYHOK 45), UTO NPUBOAUT K HAKOMIEHMIO B KNETKAX
JodamMMHa 1 OTCYTCTBUIO apUCTONOXMEBBIX KUCAOT. HUXKE Mbl MOKaXKeM, YTO Kap-
OMOTPONHaA aKTUBHOCTb IKCTPAKTOB M3 BMOMacchl WTamMma A2 HAMHOTO Bbile
aKTMBHOCTM NpenapaTa n3 buomacchl wWramma A-1 1 He ycTynaeT, a B page cay-
YaeB M NPEBOCXOANT aKTUBHOCTb ANKOPACTYLLEN INAHBI.

M3BecTHO, 4YTo AodpaMMH, KOTOPbIN ABAAETCA CMHANTUYECKUM Helpome-
ANATOPOM, YYaCTBYIOWMM B MPOBEAEHUMN HEPBHbIX MMMNYbCOB, UTPAET BaXKHYHO
ponb Npu nedeHnn 6onesHel, CBA3aHHbIX C TMNOKCUeEN U nwemuen. Korga y
KPbIC MHAYLMPOBANW COCTOAHWNE ULLEMMM, YPOBEHDb J0PaMMHA B TKAHEBbIX ANa-
nnsartax yeenmumsanca B 150 pas (Akiyama et al., 1991). . Akuama u Konneru
(1991) nonaratoT, 4To BbIGPOC AOPaMMHA NPU ULLIEMUM 0BYCNOBAEH NOTEHLMAN-
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Puc. 45. BuocMHTE3 BTOPUYHbIX METAaBOIMTOB B KNIETOUYHOW KyNbType Aristolochia
manshuriensis (wtamm A2s).

He3aBUMCUMbIM BbICBODOXAEHNEM f0DAMUNHA, T.€. BbIOPOC odaMMUHa He CBA3AH
C NpoBeAéHNeM HeEPBHOIrO MMNynbca B cuHance. MNocne penepdysnn GyHKLMA
JobamMMHepPrMyecknx HeMPOHOB BOCCTaHABAMBAETCA, HO HEMPOHbI UCTOLLLALOTCA
M He cnocobHbl pearnpoBaTb Ha Noc/ieaytollee Bo3aelcTene. Bosgeicrame ru-
NoKcKm pasHoii ctenenn (15, 10 n 8 % O, 8 N,) TakxKe yBeNnUMBaAET yPOBEHb A0-
dammrHa B MO3roBbIX AnanmnsaTtax Kpbic, cooTBeTcTBEHHO Ha 200, 400, 1 1100 %
OTHOCUTENbHO KoHTpons (Akiyama et al., 1991). B pesynbTaTe HakonaeHue 1 o0b-
MeH godammnHa B HeMpOHax ymeHbluaeTca. HapyweHne obmeHa godamuHa B
HEeNpPOHaxX MOXHO UCMPaBUTb Aob6aBKoM aK3oreHHoro godpamuHa (Corrodi et al.,
1972). Mo3aTomy B KAMHMKaxX JOPaMMUH UCMONb3YETCA BHYTPMBEHHO KanesbHO B
npotecce nepecagku cepaua (de Begona et al., 1993) 1 ana neveHns naumeHToB
C OCTpoi TpaBMoOW cnuMHHOro mo3sra (Levi et al., 1993). NMpenapat B 060ux cny-
YaAx nopaeprKMBaeT HOpMaibHOe AABJEHUE KPOBU M NPENATCTBYET Pa3BUTULO
WIWIEeMUUN N MHCYNbTa. [lodaMuH, KaK 1 Apyrue KaTexonammHbl, MPUMeEHAETCA B
KAMHUKe NPpU IeYeHUn cepaevyHom U CoCyanCTOM HefoCTaTOMHOCTU, MHbapKTa
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MWOKapAa, OCNOXKHEHHOIrO KapAuoreHHbIM LWOKOM. [MOKaszaHumem K npumeHe-
HUIO ,D,Od)aMVIHa TaKXe ABNAETCA 3aCTOMHanA cepaeyvyHaa HeaAOoCTaTOYHOCTb, He
nogaarowadca 1e4eHunto cepaeyHbiMu MUKO3naamMm 1 AnypeTnkamm.

Mo-BMAMMOMY, HEKOTOpble BUAbI KapAMOTPOMHOro AeicTBUA npenapa-
TOB KMpPKa3oHa 0byc/noBAeHbl NPUCYTCTBUEM B HUX AodamumHa. [oKa He ACHO,
KaK K/JEeTKM KMPKA30Ha COXPAHAOT 3TO BELLECTBO OT paspyleHus. Bo3amoxKHO,
KMPKa3oH NpoayumnpyeT cBasaHHble dopmbl fodammnHa (4odammH—aeno), unm s
KNIeTKax ecTb BELLEeCTBa, NPenATCcTByloWMe ero gerpagaumm. Of4HaKo 04eBUAHO,
YTO KMPKA30H 06/1aiaeT YHUKANbHbIM COYETAaHUEM XMMMUYECKMX COEANHEHWI C
He MeHee YHUKaNbHbIM PU3MONIOTUYECKMM AENCTBUEM, YTO Le/1aeT ero BaxKHbIM
NepcneKkTUBHbIM CPeACTBOM A1 JIeYeHNn CepaeyHo-CoCyAMCTbIX 3aboneBaHui.

BaHuAMHOBasA KMCNOTa TakKe 0OHapy»KeHa B aKcTpakTe A2s. 3Ta KMC10Ta
N ee aHaNoru TakKe 06/1a4at0T KAPAMOTPONHBIM AEMCTBMEM, KOTOPOE NPOoABASA-
eTcA yepes BUAHME Ha MeTaboiM3m sHAOoreHHoro godammHa u pyHKLMKU Hopa-
ApeHepruyeckux peuentopos (Amin et al., 1994).

BoaHble 1 BOAHO-CNMPTOBbLIE SKCTPAKTbI JIMAHbl U KNETOYHbIX KYAbTYP KMp-
KasoHa HecTabunbHbl. [axe nocne MCNonb3oBaHMA CTepuaunsyolein eunbtpa-
LMW M3 SKCTPAKTOB BbINAAAET MENKOANCNEPCHbI YepHbI 0cafoK. CKOpoCTb ero
06pa3oBaHMA MOMKHO YMEHbLINTb, A06ABUB B IKCTPAKT aCKOPOUHOBYHO KUCOTY,
UMCTEMH WAU BOCCTAHOB/IEHHbIWA [YyTaTMOH, HO MOAHOCTbIO MOAABUTb MpoLec-
Cbl OKMC/NIEHUA He yaaeTca. B KuTalickon meamumHe npenapaT us ctebneit ivaHsl,
"Kwan-Mu-Tong" nam "Guan-muton", roToBAT TONbKO ex tempore, SKCTPAKT UAN Nn-
aHa C NpM3HaKaMM NoYepPHEHMA He ncnonbaytotcA. Noatomy npenapat u3 bGuomac-
Cbl KNETOK KMPKA30Ha A0/KEH NPeACTaBAATb COO0M Cyxoi IKCTPAKT onpesenéHHoM
CTENEHM OYUCTKM, UCNOJIb3YEMBIN B PA3/IMYHbIX CYXMX JIEKAPCTBEHHbIX pOpMaXx.

BMONOrMYECKAA AKTUBHOCTb MPEMAPATOB M3 KINETOYHbLIX KYNBTYP
KNWPKASOHA MAHBLY>XXYPCKOIO

B xoze BbIAB/IEHMA K/IETOUYHbIX KY/bTYpP, NPeACcTaBAAOLWNX coboli Hanbo-
lee aKTUBHble NPoAYyUEHTbI BelleCTB KapaAnUOTPOMNHOro AeﬁCTBMﬂ, aAKLUEHT cae-
1aH Ha nccneanosaHUn HpOTMBOMLUEMMLIeCKOVI n KapAMOTOHMHeCKOVI dKTUBHO-
CTV bomacchl Pa3/INYHbIX NONYyYE€HHbIX LUTAMMOB.

CpaBHUTENbHOE M3yYeHWME aHTMAHTMHANBLHON U MPOTUBOTUMOKCUYECKOM
AaKTUMBHOCTW BOAHO-CMMPTOBbIX BbITAMEK F€HHO-MHXXEHEPHbIX BapWUaHTOB KJe-
TOYHbIX KY/bTYP KMPKA30HA MaHbUYKYPCKOro MOKas3ano, YTo KapAMOTPOrMHoe
Aeicteme Hambosiee BbIPaXKEHO Yy CYCNEH3MOHHOTo WTamma A2s, KOTopbli U
cTan o6bekTom bosee geTanbHOro GapMaKkoNOrMYECcKoro UsyyeHus.

B HapogHo meanuMHe KaK nevyebHblit npenapaT KUPKasoHa MaHbYKyp-
ckoro (Kwang-Mu-Tong) ncnonb3yeTtcs HacTtol u3 ctebnei anaxbl. NMobern nua-
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Hbl AnameTpom 1.5-3.0 cm 3aroTaBAMBaOT NO3AHEN OCEHbIO UAM 3UMOMW, Bbl-
CYLLMBAIOT Ha COJTHLIE MU B MOMELLEHUN NPU YMEPEHHOM HarpeBaHuMmM Bo3ayxa.

HacToi rotoBAaT 3a 1 Yac Ao yuHa. PparmeHT ctebna 1 cm gavHom npu
anametpe 1.5-2.0 cm HEOBXOAMMO OUYUCTUTL OT KOPbI, U3MENbYUTL 4O COCTOA-
HUSA KPYMbl U 3a/IUTb B CTEKAAHHOW WN 3MA/IMPOBAHHON nocyae TPems CTo/so-
BbIMW N0XKKamu ropsyen sogbl (50—60 °C). Hactamsatb 30—40 MUH 1 0gHY CTO-
JIOBY1O /IOXKKY BbINUTb Nepes, eao, BTopyto yepes 1 yac nocne eabl nepes cCHOM.
B TeueHne nepBoro mecsAua NuTb No 2 pasa B Hegento. Bropoit mecauy, nuTb 1 pas
B 10 gHel. Tpetuit mecay, — 1 pa3 B 15 aHen.

Taknm obpasom, B HapOAHON MeAULMHE WUCMONb3YeTCs Ne4ebHbIn 3¢-
deKT BogopacTBopumbix GpaKLuii, U3BAEKAEMbIX U3 cTeDNEN InaHbI.

Kpome Hactos onmMcaHO NMpMMEHeHWe B HapogHOW meauumHe Kutas u
Kopeu HacToMKM inaHbl Ha CNUPTE, OAHAKO TaKoM CNocob MCMo/ib30BaHUS KNp-
Ka30Ha MO-BMAMMOMY He MOMKeT ObITb PEKOMEHA0BAH, NMOCKO/IbKY TOKCUYHbIE
APUCTOJIOXMEBBIE KMUC/IOTbl PAaCTBOPUMbI B 3TU/IOBOM CNIMpPTE.

Cnocob npuzomosneHuA npenapama U3 KUPKA30Ha MAHbYHCYPCKO20 0114
nposedéHus UCMbIMaHUs KapOuomoHu4eckoeo Oelicmsus. B akcnepumeHTax
Mcnonb3oBanacb Hactorka 1:10, NpUroToBAEHHAA COMNACHO YyKasaHuam locy-
JapcTBeHHOM dapmaKonen MeToaoM MepKonAuuM. B KavecTBe 3aKcTpareHTa
npumeHanca 24% sTMNOBbLIN CANPT.

M3menbyeHHoe cbipbe (100 r) 3amaymBanm B OTAEbHOM 3aKPbITOM COCyAe
[A0CTaTOYHbIM KO/IMYECTBOM 3KCTpareHTa, fo06aB/AA ero 4o NOJHOMO U paBHOMEp-
HOro cMaumMBaHMA cbipbA. Yepes 4 yaca Habyxwuii maTepuan NIOTHO YKNa4blBa-
NN B CTEKNAHHbIV NEPKONATOP M NPU OTKPLITOM CMYCKHOM KpaHe fobasnsanu Ta-
KO€e KO/IMYECTBO IKCTPareHTa, 4tobbl C/1I0M ero Hag, NoBEPXHOCTbIO cocTaBunn 5-10
MM. BbITEKAIOLLYIO 13 KpaHa }UAKOCTb 3a/1MBaAN 06PaTHO B NEPKONATOP, 3aKpbl-
Ba/IN KpaH M OCTaBAANM Ha 24 Yaca. 3aTemM MeA/IeHHO NEePKOIMPOBAM, CyCcKan
3a 1 yac 06bEM KMAKOCTM, COOTBETCTBYIOLWMIA NpumepHo 1/48 ncnonbsyemoro
obbema nepkonaTopa. MNepkonsauuio Bean Ao nonydyeHusa 1 aMtpa HacTonku. Ha-
CTOVKy OTCTamBann B TeyeHue CyTok npu 8 °C, 3aTem dpunbTpoBanu. B cBAsm ¢
TeM, YTO WTamm A2s He COAEpPKUT apMUCTONOXMEBLIX KMCAOT, UCMOAb30BaHME C
Le1blo 3KCTPaKL MM 24% pacTBOpa 3TU/IOBOTO CNMPTA MOXKHO CYMTATb BMOJHE 40-
NYCTUMbIM. 19 OLEHKM BO3MOXKHOIO GpapmaKkonornyeckoro apdexta sTunosoro
CMMPTaA NOCTaBAEHbI KOHTPOJIbHbIE SKCMEPUMEHTLI C BBeAeHWeM 24% cnupTa.

B page akcnepumeHTOB € Uenbto guddepeHumaumm buonornyeckoro ad-
¢deKTa BOA4O- M CNMPTOPACTBOPMMbIX dpaKLmMin Bromacchl Wtamma A2s npose-
OEHO n3yyeHne GapMaKoNOrMYeckoro AencTBMA BOAHOIO SKCTPaKTa U3 CyxXom
6uomacchl wramma A2s. BogHble MAM BOAHO-CMUPTOBbIE IKCTPAKTbI WITaMMa
A2s 0603HauyeHbl fanee KaKk «3KCTpakT 36A2s» unm 36A2s, roe nepsble gBe Unod-
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pbl 0603HAYaOT KOANEKLMOHHbIA HOMEpP WTaMma. B KOHTponsx Mcnosb3oBa-
JINCb COOTBETCTBYIOLLNE pacTBOpUTENU. HUKe B Tabauuax npuBeaeHbl AaHHble
no gencreuto 36A2s, wramma A-1 m AnaHbl KMPKA3oHa. a8 cONOCTaBUMOCTHU
pe3ynbTaToB BCe NpenapaTbl FOTOBUAMCH NAPaAIIENbHO C NPUMEHEHNEM OLHUX
M TeX e pacTBopuTenei uU KOHUeHTpaunui. [na dbapmMaKkoNormyecknx skcne-
PUMEHTOB MCNONb30BaNacb /IMaHa KMpPKa3oHa anameTpom 1-1.5 cm 3umHero
cbopa, 3arotoBneHHasas B HagexaAMHCKOM painoHe MpumopcKoro Kpas. JlnaHy
BbICYLLMBAN B TOKE ropsayero Bo3ayxa npu 50 °C, He AonycKas NOTEMHEHUNS Ma-
Tepuana, 3aTeM U3Me/ib4aIn B LLIAPOBOM MebHULE.

HavanbHbIl 3Tan papMaKoI0rMyeckoro UCCNefoBaHNUA KNETOUHbIX Ky/b-
TYP KMPKa3oHa 6bli CBA3AH C BbiABMEHWEM aKTUBHOCTU BUMOTEXHO/OTMYECKMX
npenapaToB B CPaBHEHUN C 3PPEKTOM HACTOMKKN U3 cTebelt gUKopacTyLwen nu-
aHbl U JeincTBMem Hanbosiee aKTUBHbBIX KAapAMOTPOMHbIX NPenapaTos, LWMPOKO
NPMMeHseMbIX B Ie4ebHOM NpaKThKe.

Y4ynTbiBaA HaKONJAEHHY B HaPOAHON MeAnUUHE UHDOPMALUMIO O Bbipa-
YKEHHOM aKTMBHOCTM MpenapaTta Npu KOPOHAPHOW HeAOCTaTOMHOCTW, NepBble
3KCMepMMEHTbI BblJIM NOCTABAEHbI Ha KMBOTHbIX C OCTPOW TPAH3UTOPHOW ULLe-
MUWEN MMOKapaa U C UHAYLIMPOBAHHOM OCTPOM T’MNOKCHEN.

dapmakonormyeckoe ncciefoBaHMe KMPKa3oHa NPoBeAEHO B fabopaTopum
Kapgunonorum Bcepoccuiickoro LieHTpa 6e30nacHoCTi BUONOrMYECKM aKTUBHbIX BE-
wects (BHL, BAB) KonnekTMBOM nog, pyKkoBoacTeom npodeccopa B.B. Mauypbl.

BNuAHWE MPENAPATOB U3 CTEBJIEM Y BUOMACCHI KITETOYHbIX KYJBETYP
KUPKA3OHA HA 3NNIEKTPOKAPOVNOIPA®UYECKUE MNMPU3SHAKU
OCTPOW TPAH3UTOPHOW ULWLEMUX MUOKAPIOA

B 3Tux onbiTax 6b110 M3y4EHO BAMAHME CMIMPTOBbLIX BbITAMEK Pa3INYHbIX
LUTAMMOB Ky/1bTypbl TKaHE KMPKA30HA MaHb4Y»KYPCKOro Ha MOPOT ULLEMUK Y KPO-
JINKOB NO CPaBHEHMIO C HACTOMKOM U3 cTebelt MHTAKTHOrO PaCcTEHMA U Hecneun-
dunyecknum B-aapeHob10KaTopoM aHanpPUANHOM, KOTOPbIN 0cnabnseT BavsaHue
CMMMNATUYECKOW MMMyAbCauMM Ha [B-agpeHopeuenTopbl cepaua, yMeHblaeT
CWAIY M YACTOTY CepAeYHbIX COKpaLLeHMI. TaKKe YMeHbLUaeT NoTpebHOCTb MMO-
KapZa B KMC/I0POZeE 33 CYET CHUMKEHUA BEANUMHBI CEPAEYHOrO BbIBpOCa M NOHK-
aeT apTepunanbHOe AaBAeHNe. DKCNEPUMEHTbI BbIMOAHEHbI Ha 6OAPCTBYHOLLMX
KPOAMKaXx C NpesBapuTeIbHO MMMNIAHTUPOBAHHbIM YCTPOMCTBOM, NO3BONAIOLLMM
OCYLLLECTBUTb MOCTEMEHHOE Cy)KEHWEe KOPOHapHoW apTepun. Kputeprem mue-
MUM ABNANUCH 31EKTPOKapamorpadmueckme ee npusHakm (Sernov et al., 1996).

N3 paHHbIX, NpeacTaBAeHHbIX B Tabaunue 24, cnefyeT, YTo HAaCTOMKA KMPKa-
30Ha MaHb4YKypcKoro (1:10) Ha 24% 3TMNOBOM CNMPTE BO BCEX OMbITax NOBbILIA-
N1a NOPOT ULIEMMUU Y KPOIMKOB NPU BHYTPUBEHHOM BBeAeHUM B go3e 0.5 ma/ Kr.
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Tabnuuya 24
Baunanue npenapatos 13 Aristolochia manshuriensis Ha NOPOT UWEMUU MUOKapAA
y HacToiika Knetok
KoHTposb HacTtomnka TaMMa AHanpuAH
Mokasatenb IZELTY
(aTaHon) " (0.4 mr/kr)
PKa30oHa A-1 A2s
Konunyectso onbiToB 6 6 6 6 6
OtcytcTBUE addeKTa 6 0 3 0 0
Hanwnune npotnsouniue- 0 6 3 6 6
MuYeckoro apopekTa

BeeneHune sTaHONA B aHAZIOTMYHOWM KOHLLEHTPALMKN M A03€e He OKa3biBaio Npo-
TMBOMULLEMMNYECKOTO AencTBUA. V3 nccnefoBaHHbIX LWUTAMMOB Ky/bTYpbl KNETOK
KMPKA30HA Hanbonee aKTUBHbIM B 3TUX TECTax OKasanca WTamMm A2s, KOTOPbI
no 3pPeKTUBHOCTM Obla aHANOTMYEH HATypPaibHOMY pacTeHuto. HacTolKka nua-
Hbl KMpPKa3oHa 1 36A2s B gose 0.4 Mr/Kr, Kak 1 beTa-agpeHoba0KaTop aHanpu-
JIVH, NOBbIWAaAM PE3NCTEHTHOCTb MUOKApAa K ULIEMUYECKOMY BO3LENCTBUIO BO
BCEX OMbITax.

AHTUTMNOKCUYECKAA AKTUBHOCTb BMOTEXHONOMMYECKNX MPEMAPATOB
KMPKA3SOHA MAHBLY>XXYPCKOIO

NccnepoBaHve aHTUTMNOKCUYECKOTO addeKTa NnoTeHUManbHbIX Kapamno-
TepaneBTUYECKUX CPeACTB LUMPOKO UCMOJb3YeTca B CKPUHUHIE COeAUHEHUIA C
NPOrHO3MpPyemoi NPOTUBOULIEMUYECKON KapAMONPOTEKTOPHOM aKTUBHOCTbIO.
CyLLecTByeT TeCcHas CBA3b MeXAY aHTUTUINOKCUYECKOM aKTUBHOCTbIO Buoormye-
CKM aKTMBHbIX BELLECTB Ha onpeae/IéHHbIX MOAENAX TMMOKCUN U UX NO3UTUBHbIM
BNSAHMEM Ha BUO3HEPreTUKY ULLIEMM3UPOBAHHOIO MMOKapaa.

Hue npeacTaBneHbl 3KCNePUMMEHTaNbHble MaTepuasbl, XapaKTepusy-
fOLLME CPABHUTENbHDLIN 3aLLUTHBIN 3EKT ramma-aMUHOMAC/AHON KMUCNOTbI,
obnagatowein HOOTPOMHbLIM MU @aHTUTMMNOKCUYECKMM AEUCTBUEM, W NPenapaToB
KMPKa3oHa B OMbITax ¢ MHAYLUMPOBAHHOM M'MNOKCMEN NO TECTY NPOAO/IKUTENb-
HOCTM BMO3NEKTPUYECKOM aKTUBHOCTM cepaua (Tabauua 25). 3ta mogenb pac-
CMaTpMBAETCA KaK ogHa M3 Hanbosee afeKBaTHbIX MPW aHAIM3€e B3aMMOCBA3K
aQHTUIMMNOKCUYECKOro M aHeproobecneumBatowero 3pdeKToB NOTeHLMANbHbIX
npoTUBOMLLEMUYECKUX cpeacTs (Sernov et al., 1996). benbix mblwein maccoi
18-20 r HapKOTM3MPOBaAN 3TaMUHANOM HaTpuA (40 Mr/Kr BHYTPUEPIOLWMHHO),
3aTeM BbIAENANN TPaxeto M NOABOAWUAN NOA HEe NUrATypy, UCMONb3YA Kapamo-
ckon u cHumas KT Bo |l ctaHaapTHOM oTBeAeHUU. Bpems coxpaHeHus buoanek-
TPUYECKOM aKTUBHOCTU MMOKapaa GUKCUPOBAN NOC/E NEPEBA3KMU TPAXEMN.
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Tabnuuya 25

BanaHue pasnunyHbIxX npenapaTtos Aristolochia manshuriensis Ha AANTENbHOCTb
61031eKTPUYECKOM aKTUBHOCTU cepaLa Npu achukcmm

Mpenapar Konnyecteo LnnTenbHocTb BUO3NEKTPUYECKOM

onbITOB aKTUBHOCTM cepaua (MUH)
Kowrpone (guamonorue 10 10.740.86
KoHTponb (24% staHon) 10 13.1+0.37
HacToiKa KMpKasoHa 10 18.9 +0.39*
HacTtolika wrtamma A-1 10 13.0+0.58
Hactolika wrtamma A2s 10 21.3+0.83*
FTOMK ** (200 mr/mn) 10 13.1+0.3

lMpumeyaHue: * — pasnnume c KoHTponem (24% staHon) goctoBepHo npu p < 0.05;
** TOMK — ramma-oKcMmMacnsHaa KUcaoTa.

3TUNOBbIA CNUPT, BBOAMMbIA BHYTPMBEHHO B KayecTBe KOHTPOJA, He-
CKOJIbKO MOBbIWAN AAUTENBHOCTb BMO3NEKTPUYECKOM aKTUBHOCTM cepaLa Mbi-
e npu ocTpoi achuKkcnn. Mo cpaBHEHUIO C ITUMM AAHHbIMK Hanbonee ad-
bEKTMBHbBIM M3 NpeacTaB/eHHbIX NpenapaTtos 6bia WTamm A2s.

BnnsaHME 36A2S HA PABMEPbI MHGAPKTA
N TEYEHME PAHHUX MOCTOKKMIO3MBHbBIX APUTMUI

BasKHbIM MHTErpanbHbIM MOKasaTesiem NPOTUBOULLIEMMYECKOTO Kapamo-
NPOTEKTOPHOrO AencTBUA 36A2s ABNAIOTCA AaHHbIE O €ro BAMAHMM Ha pasmepsl
30H MLLUEMUKN M HEKPO3a NPU OCTPOM MHDAPKTE MUOKapaa.

B HacTosAwel rnaBe npeacTaBieHbl Pe3ynbTaTbl U3yYeHUa BAUAHUA Ha-
CTOWMKM KMPKa30oHa M 3KCTpaKTa 36A2s Ha npouecc opMUPOBaHMA 30HbI HEKPO-
3a B OCTPOM Mepuoge sKcnepnmeHTabHOro nHdapKTa MMoKapaa y Kpbic. Mpo-
BEAEHA TaK»Ke OLEeHKa NPOoTUBOapPUTMMYEcKoro addeKTa 3TUX NpenapaTos npu
PaHHMX NOCTOKK/IO3MOHHbIX apPUTMUAX.

MemoduKa ucciedo8aHUA. DKCNEPUMEHTbI NOCTaBNE€Hbl Ha HEJIMHENHbIX
Kpblcax-camuax maccoit 250—300 r, HAPKOTU3MPOBAHHbIX STAMMUHAIOM HaTpUA
(40 mr/Kr BHYTPMOPIOWNHHO). Y KMBOTHbIX, NEPEBEAEHHbIX Ha ynpasasemoe
AblXaHVe, MoAEeNMPOBaAM MHDAPKT MMOKapaa NepeBa3KoM HUCXOAALLEN BETBU
IeBOM KOPOHAPHOW apTepuM Ha YPOBHE HUMKHETO Kpan yLIKa npeacepans.

Pa3smepbl 30HbI HEKPO3a M 30HbI ULLEMMM Onpeaensnun yepes 4 yaca no-
CNe OKKJ/103UM KOPOHapHOM apTepumn audpdepeHumnanbHbiM MHANKATOPHbIM Me-
Toaom (Sernov et al., 1996), NPUHLMN KOTOPOro OCHOBaH Ha Pa3feslbHOM KO-
INYECTBEHHOM onpeaeneHnn Kpacutena IBaHca (MHANKATOP 30HbI ULLEMUK) K
KpacHoro ¢popmasaHa (MHAMKATOP 30HbI HEKPO3a).
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Tabnuuya 26

BAnsiHME HACTOMKM KMPKA30HA M HAaCTOMKM WTamma A2s Ha pasmepbl
30Hbl HEKPO3a NPW IKCMEPUMEHTAZIbHOM MHbAPKTE MMOKapAa Y KpbiC

30Ha Mwemumn B 30Ha HeKpo3a 30Ha Hekpo3a

Ycnosua onbiTa NPOLLeHTax K Mac- | B MPOLEeHTax K B MPOLEHTax K

ce MMOKapZa Mmacce MMoOKapaa | 30He nwemumn
KoHTponb, 24% 3TaHon 34+25 22+2.0 68+4.4
HacTolika KupKasoHa 30+4.3 10+ 1.3* 41 +8.3*
HacTolika wrtamma A2s 34+1.6 13+1.8*% 40+ 6.7*
AHanpuauH (1 mr/Kr) 30+3.5 11+1.6* 39+ 5.5*
HuTtporanuepwmH (0.5 mr/kr) 32+2.8 17+2.7 55+7.0

lMpumeyaHue: * — pa3nnumne ¢ KOHTpoAEM AOCTOBepHO npwu p < 0.05.

B TeyeHMe nepBoroYyaca nocse nepesasKM KOPOHAPHOM apTEPUM OCYLLLECT-
B/IA/IN BM3Ya/IbHbIN KOHTPO/Ib 3@ COCTOAHUEM CEPAEYHOro pUTMa Npu NOMOLLU
Kapgmockona, nepuogmyeckn s3anucbiBada IKI Bo Il ctaHgapTHOM oTBeAeHUU
(Tabnunua 26). IKcTpaKT 36A2s 1 HACTOMKY KMPKa3oHa BBOAMIM BHYTPUBEHHO B
no3e 0.5 MAn Ha Kr Beca cpasy Noc/ie OKKAO3UM KOPOHApPHOM apTepun.

Mo 3¢PEKTUBHOCTU M BbIPANKEHHOCTU KapAMONPOTEKTOPHOIO AENCTBUA
36A2s He yCcTynaeT HaCTOMKe KMPKA30Ha, a TaKKe aHanpuUanHy — Hanbonee ak-
TUBHOMY NPOTMBOULIEMUYECKOMY KapaMonpoTekTopy. HUTpornnuepmH B 3Tom
TecTe Obl1 HEAKTMBEH, YTO CBUAETENLCTBYET O PA3HOM MeXaHU3Me AeNCTBUA
3TOro npenapaTa M aKTUBHbIX BELLECTB KUPKA30HA. HUTPOIIMLLEPUH, KaK U3BECT-
HO, MPUMEHAETCA ANA KYNUPOBAHUA OCTPbIX MPUCTYNOB CTEHOKAPAMM 33 CYET
paccnabneHuns rnagknx Mbilil, KOPOHAPHbIX U Nepudepmuyecknx cocyaos, nepe-
pacnpegenseT KPOBOTOK B MMOKapZAe B MOJib3y 04aroB MWeMUK, cnocobcTays
TEM CaMbIM Pasrpyske MMOKapaa. B onbITax ¢ MEXaHUYECKUM CyXKEHMEM apTe-
pun 31 3¢ PeKTbl HE NPOABAANNC.

MpoTMBOapUTMMUYECKAA aKTUBHOCTb 36A2s Mcc/ie0BaHa TaKKe Ha moge-
/M PaHHWX NOCTOKKNIO3MOHHbIX apUTMUIA Y KpbIC NOCAEe NepeBaA3KU nepesHen
MEXKKeNYL04KOBOW BETBM JIEBON KOPOHAPHOM apTepuun B cpeaHel ee Tpetu (Ta-
6nunua 27).

Bce mcnbITaHHbIE NpenapaTbl yMeHblanu 6osee 4yem BABOE YacTOTy pas-
BUTUSA PAHHUX MOCTOKK/IO3MOHHbIX aPUTMUIA M CYLLECTBEHHO COKpaLLanu Anuv-
TE/IbHOCTb aPUTMUU. B oNONHEHME K 3STUM cBOMCTBaM 36A2s o61agan cnocob-
HOCTbO 334 ePKMBATb HACTYN/IEHNE APUTMUMN.

Takum 06pa3om, pesynbraTbl UCCNEA0BAHNI NO3BONAIOT CAENATb BbIBOA
O TOM, YTO IKCTPAKT M3 BUOMACChl KNETOK CYCNEH3UOHHOM KYAbTypbl KMPKa30-
Ha (36A2s) No OCHOBHbIM hapMaKONOrMYECKUM CBOMCTBAM He OT/IMYaeTca no
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Tabnuua 27
MpoTMBOapUTMUYECKOE AENCTBME NPENAPATOB KMPKA30Ha
YacrtoTa pas- OnntenbHoCTb Na-
o OnntenbHocTb
Ycnosusa onbita BUTUA apUTMWUIN | TEHTHOTO Nepuoaa
o apuTMum (MUH)
(%) (MmuH)
KoHTponb, 24% 3taHon 72 3.9+23 17.2+23
HacTolika KMpKasoHa 33 7.5+25 3.5+ 1.5%
36A2s 27 12.3+2.7* 4.0+0.6*
AHanpuanH 27 3.7+1.0 2.3+1.0*

MpumeyaHue: * — pasanumne c KOHTPONEM AOCTOBEPHO npu p < 0.05.

AdKTUBHOCTM OT CbIpbA U3 HATYPaA/IbHOIoO pacTteHnA, YTO CBNOETENLCTBYET O Nnep-
cnekTUBHOCTM 36A2S KaK NOTEHLMANIbHOIO npoTneBonieMmM4eCKoro cpeacrea.

MpeacTaBieHHbIE Bbille 3KCNEePUMEHTasIbHble MaTepuasibl CBUAETENbCTBY-
tOT O BbICOKOM aHTUAHTMHA/IbHOM, NPOTUBOMLLEMMNYECKOW M aHTUTMNOKCUYECKOM
aKTUBHOCTM 36A2S KMPKa30Ha MaHbY}KYPCKOro, COYETAIOLLENCA C KapAMOTOHNYEe-
CKMM AeiicTBMem npenaparta Npu cepaeuyHoin HegoCTaToOuHOCTH, Pa3BMBatoLWen-
CA NPV OCTPOW MULLIEMUN MUOKAPAA U M334PMHOBON MHTOKCUKALMW. BbipaxkeHHas
aKTMBHOCTb 36A2s NO YKa3aHHbIM Bbllle acnekTam (papmaKoNormyeckoro aen-
CTBMSA, paBHan WAKM NpeBocxogallan 3dpeKT Hambonee WMPOKO 3apeKoMeHO-
BaBLUMX Ce6A B KNMHUKE NPEnapaTos, yKasblBaeT Ha NepCcneKTMBHOCTb pa3paboT-
KM Ha ero 0CHOBE BbICOKO3hPEKTMBHOIO NPOTUBOULLEMMUYECKOTO Npenapara.

Cnocob nonyyeHus wtamma A2s, METOAMKA €ro KyN1bTUBMPOBAHUSA, NOyY-
YyeHMe BMOMACCHl M IKCTPAKTOB, @ TaKKe OLEeHKa MX GapMaKONOTMYECKON aK-
TUBHOCTM 3anaTeHToBaHbl (MaTeHT PP Ne 1708836). B HacToALLee Bpems 10601
MOKET BOCMO/1b30BaTbCA NaTEHTOM 6€3 MOKYNKU NLEH3MU. AHANPUIVH, KaK U
apyrue B-agpeHob10KaTopbl, ABAAETCS TOKCUYHbIM NPenapaTom ¢ MHOXKEeCTBOM
nobouHbIx 3¢pdeKToB. M0 MHOTOYUCAEHHBIM HAbAOAEHUAM, BOAHbINA 3KCTPAKT
cTebneli KUpKasoHa He ToKcmMyeH. OgHaKo, HeobxoaMMa NPoBepKa TOKCUYHOCTM
cTebnen n 36A2s no NosHOWM NporpaMme, B COOTBETCTBME € TpeboBaHuaAMN Mu-
HWCTepCTBa 34paBoOXpaHeHus Poccuiickoi depepaumm.

MPOBNEMA CTAHOAPTU3ALMN CMELIMOUYECKON KAPOVUOTPOMHOMN
AKTUBHOCTU 36A2S KWPKASOHA MAHBY>XXYPCKOIO

B cBA3M c Tem, 4TO npoTuBouweMUYecknin apdekt 36A2s KMpKa3oHa
MaHbUYXKYPCKOTO ABMAETCA OAHOM M3 Beayliux 4epT ero $GapmaKonorMyeckomn
aKTUBHOCTK, Bblna NpeanpuHATa MOMbITKA OLEHKN ero BMo/IOrMYecKon akTUB-
HOCTW B OMbITax Ha NIATyLWKax NPy nwemum u penepdysmnm roroBHOro Mosra.
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JKcnepMmeHTbl NPOBOAM/IM HA NATYLWKax-camuax Buga Rana temporaria
maccoii 35.0 £ 2.5 r, mogenupya nwemmto LIHC. Miccnepgyemble 403bl BBOAUANUCH B
334HUN AMMPATUYECKMIA MELLOK OAHOKPATHO 3a 15 MMH A0 Havana nwemmm LUHC.

Ha moaenu nwemnmn LLHC onpeaenanu cneayowme napameTtpsl:

1. Cpoku yracaHma npoctoro pedaekca CNMHHOFO MO3ra No TeCTy OTAEepPrMBaHmA
Nanku npu ee pasgparkeHmn 0.35% pacTBOpPOM CEPHOMN KNCAOTbI. Ya/MHEHUE
CPOKa yracaHua npoctoro pednekca CMHHOIO MO3ra pacLeHMBaAN KaKk no-
KasaTesb 0bLwein NoNoXKMTeNbHOW afanToreHHOM akTMBHOCTM Npenapara.

2. CpoKM BOCCTAHOBNEHMA NPOCTOro pedsiekca CNMHHOIO MO3ra nocsie Havana
penepoysmmn LHC; dukcmposanm BoccTtaHOBAEHME npocToro pednekca no
nepBoOMY pearMpoBaHMIO 1aMNKKM Ha pasgparkatoutee aericteme 0.35% pacteo-
pa CepHOM KMUCNOTbl.

3. CpOKM BOCCTaHOBAEHMUA CNOMHbIX pedIEKCOB: MO TecTy nepesBopayYnBaHmsA
CO CMMHbI Ha MBOT M MPbIKKAX MPU MEXaHUYECKOM pasaparkeHun 3aaHen
nanbl. YCKOpeHMe BOCCTAaHOBNEHMA CAOMHbIX pedneKkcoB nocne nepuoga
NWeMUN ABNAETCA MOoKasaTeNem MNoBblleHna pesncteHTHocT LHC K uwe-
MUYECKOMY BO3AENCTBUIO.

MpenapaTt 36A2s, HasHa4Yaemblii B go3ax 0.5 MA/Kr (NPUrOTOBAEHHbIN Ha
4% wn 24% 3TMNOBOM CNMpPTe), TOHU3MpYtoLLlero 3¢deKTa He OKasbiBan. B gose
0.05 mn/Kr (4% aTaHON) NpenapaT Tak:Ke He BAWAN Ha NoKasaTen ULWEeMUK 33 UC-
KNOYEHNEM MOBbILLIEHWUSA BbIXKMBAEMOCTM NPU ULLIEMUU AANTENBHOCTBIO 100 MUH.

Mpwn BBEAEHWN NpenapaTa BO BCEX BbllenepeyncaeHHbIX A03ax y fAry-
LEK MPOMCXOANIA aKTMBALMA NOBEAEHMSA, }KUBOTHbIE HabMBaN NeHy, BO3OY K-
AeHuve anunocb 5—10 muH. 36A2s B go3e 0.5 ma/Kr Ha 4% pacTBope cnupTa npu
OOHOKpPaTHOM BBeAeHUM 332 15 MWH A0 Havyana uwemnun okasbiaa oTpULATENb-
HblI 9pdeKT Ha pedneKkTopHYo AeaTenbHocTb LLHC npu nwemun u penepdysum
LHC. MpenapaT B ao3e 0.5 ma/kr (Ha 24% pacTBope 3TaHONA) MO U3y4aeMbIM
napameTpam HECKOJIbKO YCKOPA/ BOCCTAaHOBJ/IEHME C/IOXKHbIX pedaeKkcoB npwu
penepdy3nn No cpaBHEHUIO C KOHTponem. MNpu BBegeHUM npenapaTa B Ao3e
2.5 mn/Kr (Ha 24% pacTBope 3TaHOMa) B TedeHue 2-X AHel TMbenn y 3 KMBOTHbIX
npv BOCNpou3BeaeHUN UWEeMUN He Habatoaanock. Mccnepyemble f03bl BBOAM-
/I B 3a4HUA AMMATUYECKUI MELLOK NATYLLIKAM KOHTPOAbHOM M ONbITHOM rpynn
no cneaytoulen cxeme: B 1-i geHb 2 pasa c MHTepPBasioM B 3 Yaca, BO 2-l AeHb
— OHOKPATHO 33 OAMH Yac A0 NepeBA3KM Ayrv aopTbl. [1py Kaxkaom BBeAEHUU
npenapata HabaAAN0Ch CUNbHOE BO3OYKAEHME }KMBOTHbIX, KOTOPOEe ANA0CH
10-15 MMH (NAryWwKN CTAaHOBUAUCL OYEHb AKTUBHbBIMMW, NbITaIMCb BbIMPbITHYTb
13 6aHOK, HabunBanm nNeHy). Y KOHTPOIbHOW rpynnbl Takoe BO36yKaeHne Habto-
0anocb TO/MIbKO UL Ha nepsoe BBedeHue 2.5 ma/kr 24% cnupTa U AAUNOCh
5-8 MUH. JnntenbHocTb nwemumn coctasnana 120 MMH — 3TOT CPOK ABAANCA
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CMepTe/NbHbIM A1 KOHTPO/AIbHOW FPpynnbl *KMBOTHbIX. ONbITHAA rpynna, noay-
yaBLuanA npenapat 36A2s, NoKasasia BbICOKMI 3aLLMTHbIN 3pdeKT no Bcem nccne-
AyemMbiM napameTpam. MMbenm KUBOTHbIX B IKCNepumeHTe npu 120-MUHYTHOM
nwemnn He Habaoganoc, pepaektopHan geatenbHocTb LLHC BoccTaHaBnmBa-
Nacb Nog, BAMAHMEM 3TOM 403bl NpenapaTa NoJHOCTbIO.

B cnepytoweli cepmm onbITOB UCCea0Ba M BUONOTMYECKYHO aKTUBHOCTb
npenapata 36A2s B go3e 2.5 M/I/Kr Npu 2-x KpaTHOM BBEAEHMM B TeYEHMe CyTOK
C UHTepBasiomM B 3 Yaca. Ha cneaytowmii AeHb npenapaT He BBoauAu. Mpoaon-
KUTENbHOCTb 06LLEel nwemmnn coctaBuaa 85 MmH. Mbenb *KUBOTHLIX B ONbITHOM
N KOHTPO/NIbHOM rpynnax no MUCTEYEHWWU 3TOFO CPOKA MLWeMUU Habatoganach B
33% cnyyaes. Npu BBEAEHMM U3y4aeMOW A03bl NPeNapaTa TaKKe Npoucxoamnaio
BO3bOYKAeHMe narywek. Npenapat okasbiBan TOHU3MpPYyoLWwee aelicteune Ha LIHC
npv MWeMnMn 1 nocneayowein penepdysmn, HoO meHee BblpaXKeHHOEe No CpaB-
HEHWIO C OMbITaMM, B KOTOPbIX NpenapaT BBOAWAN JONOAHUTENbHO 3a 1 yac o
Hayana uwemmu. MNMpun TakoM cxeme BBeAEHMA NpenapaT 3a4epK1Ban yracaHue
npocToro pedpnekca Ha 28% v cnocobcTBoBan 6o1ee CKOPOMY BOCCTAaHOB/IEHUIO
aToro pednekca nocne penepdysunu.

CnepyeT OTMETUTb, YTO MO CBOEMY MPOTEKTOPHOMY 3bdeKTy 3Ty 403y
(2.5 MA/KT) MOXHO CpaBHUTL C aHaNorMYHOM akTMBHOCTbIO 0.15-0.3 r/Kr nupa-
uetama. MupaueTtam (HOOTponua) ABAAETCA NpeacTaBUTeNeM FPynnbl HOOTPOM-
HbIX NpenapaTtoB. CTUMYNNPYET OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIE NMPOLLECCDI,
yAy4yllaeT perMoHapHbIi KPOBOTOK B MLWEMM3MPOBAHHbIX y4acTKax mosra. Mpe-
napaT yBeAMYMBAET SHEPreTUYECcKUiA NOTeHLMAN OpraHM3Ma 3a CYET YCKopeHUn
obopoTta AT®, noBbIWEHNS aKTUBHOCTM afeHUNATUMKNA3bl U MHIMBMpPOBaAHUA
HyKneotnadpocohaTtasbl.

Takum obpasom, 3Ta MeToAMKa, HapALY C TECTOM Ha NMPOTUBOMMMOKCHU-
YEeCKYI0 aKTUBHOCTb, MOET OblTb MCNOIb30BaHA A1 OLLEHKU BMonormyeckom
aKTMBHOCTM PasiNyHbIX cepuii 36A2s Brnpeab A0 BblaeNeHUA UHANBUAYANbHbIX
cybCTaHUMIN, OTBETCTBEHHbIX 3@ Pa3BUTUE NMPOTUBOMULLEMUYECKOTO 3ddeKTa, U
pa3paboTKM MEeTOLOB MX KOAMYECTBEHHOIO onpeaeneHua. C aTol Lenbto npea-
NMOYTEHMA 3aCNyXKMBAET BapUaHT METOAMKN onpeneneHns bMonormyeckon ak-
TMBHOCTM 36A2s npun 120-MUHYTHON ULIEMUM U TPEXKPATHLIM BBEAEHMEM Mpe-
naparta (1-1 aeHb — ABYKPaTHO C MHTEPBA/IOM B 3 Yaca U 2-i ieHb — OAHOKPATHO
3a 1 yac 20 nepeBsA3KM aopThbl).
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4.2. XUMUYECKWNN COCTAB U MOJNE3HLIE CBOUCTBA
ARISTOLOCHIA CONTORTA

XUMWNYECKNIM COCTAB

Mop3emHble YacTu. Cteponabl: B-CUTOCTEPUH, AaYKOCTEPUH. ANKano-
WAbl U APYrMe a30TCoAeprKallme coea.: a/laHTOUH, MarHoGNopuH, 4,5-AN0K-
CUAErMAPOACUMUMNOOUH, NN3UKAaMUH. MHOroaaepHble apomaTUYeckne coes.:
apuctonoxmesasa Kucnota E (7-meToKCK-8-rapoKCMapmucToNoxmeBasa KMCAoTa),
apuctonoxmesaa kucnota A, N-B-D-rnokonupaHosug apuctonaktama, N-(6'-
TpaHCc-p-Kymapowun)-B-D-rntokonupaHosung apuctonaktama, N-(6'-p-kymapun)-
B-D-rntokonunpaHo3ng, 8-aemeTokcuMapuctonaktama (Makcumos, 2002), N-B-
D-rntokonupaHosng —8-gemeTokcmapuctonaktama, N-B-D-raokonmpaHosug
6-rMapPoKCU-8-aeMeToKCMapuUcToNakTama, apmctonaktamol Al n All (Pactutens-
Hble pecypcbl, 1996). N-(6’-TpaHc-p-Kymapoun)-B-D-rnokonnpaHosna, apucro-
naktama u N-(6'-p-Kymapwun)-B-D-raokonnpaHosng 8-AeMeTOKCUapUCTONaK-
Tama ob6s1agatoT aHTMDOaKTepMasibHOM aKTUBHOCTbIO MNpoTmB Bacillus subtilis,
Sarcina aureus n S. lutea (Lee et al., 1992).

B KopHax Takxe HahgeHbl (Shum et al., 2007): 1-ateHun-1-metun-
2,4-61c(1-MeTUNETEHUN)—LIMKNOreKCaH; 1,2,3,4,4,5,6,8-0KTarnapo-7-meTun-
4-metnnen-1-(1-metmnatun)-(1a,4aa,8aa)-HadTanuH; 40,8-amMmeTnn-2-
M30MponeHun; 1-neHTageueH;  4-3TeHWN-a,a,4-TpUMeTUN-3-(1-MeTUN3TEHNN)-,
[1R-(10,301,4B)]-umKnorekcaHmeTaHon; 3-rnapokcn-6-nsonponexHmn-4,8a.-
anmetun-1,2,3,5,6,7,8,8-oktarngpoHadtaneH2-un  adup YKCYCHOM  KUCNOTbI;
oKcUA,  KapuoodwunneHa;  aekarmgpo-1,4,0-anmetun-7-(1-metTmnsTuamaeH)-,
[1R-(10,40B,800)]-1-HadTaneHon;  Tpuumkno  [5.2.2.0(1,6)] yHAeKaH-3-on-2-
MeTuneH-6,8,8-TpumeTtunan.

Mnopabl copepxat apupHoe macno, mukosng apuctonoxmut (C, H, 0, .N.),
ABa budnasoHomaa (rmapokcnameHTodaBoH 1 ero meTunosbin adup) (Chen et
al., 2005). HarigeHbl 5 apuctonoxuesbix knucnot (AA |, AAll, AAC, AAD, 7-OH AA
, Aristolic acid) n 4 apucTonaktama, npu atom 7-OH AA | n AL Il npucyTcTBOBaNM

B cnenoBbIx KonndyecTsax (Yuan et al., 2007).

MONE3HLIE CBONCTBA

KopHeBuuia. MpumeHstoTca B TUBETCKON meanumHe.

ApomaTnyeckme KOpPHeBMLLA YNYYLWAOT MULLEBAPEHUe, NONE3Hbl Mpwu
noHoce u ractpanruu. Mo ApyrMum AaHHbIM, UCNOMb3YIOT KOPHEBULLA U ceMe-
Ha (WpeTep, 1975). B KMTalCKON meanuUMHE OTBAP — MPU JIeYEHUM PAKOBbIX
ONyXonewn, a TaKKe KaK OTXapKMBAIOLLEE, KapPONOHUKaloLLee U NPoTUBOAANeE.



132  0.B. HakoHeyHas, FO.H. Mypasnes, B.[1. bynzakos, O.I. KopeHs, E.B. CyHOyKkosa

YxBe: KopeHb KMPKa3oHa CKPy4YeHHOro Ha BOCTOKe Ha3blBalOT AesAcuaom. [e-
KopaTuBHoe (PacTuTenbHbie pecypcbl, 1984).

OTBapbl M HACTOMKM KOPHEN BbI3blBA/IN Y KOLIEK U KPOJIMKOB CHUMKEHUE
apTepuanbHoro AasneHua. M’MNOTeH3MBHbIN 3PPEKT COXPAHANCA NPU BBEAEHUN
aTPONMHa, NepexaTnn COHHOM apTepuun. MNog Bo3aeNCTBMEM KMPKA3OHA COCYAbl
MoYeK y KMBOTHbIX PACLLUMPAZINCD, AblXaHME Yy4Yallanocb HecylecTBeHHo. Mar-
HobNOPUH 061aaeT IMNOTEH3UBHBIM AEACTBMEM NPU BHYTPUOPIOWMHHOM UK
BHYTPUBEHHOM BBeAeHUM (2—10 mr/Kr) uam npu sBeAeHUN B Kenyaok (40 mr/kr)
aencTeme npenapaTa coxpaHsanocb 90—135 muH. MprMmeHsieTca Kak rMnoTeH3mB-
Hoe CpeaCTBO MPU TMNEPTOHUM, KaK BAXKYyLLee U boneyTonstowee npu Bocnasne-
HWUW TONICTOTO KuLeyHuKa. [lo3a — 3—6 r/aeHb, nobovHoe AeicTBME - TOLHOTA.

Mnopabl. B KNTAlICKON M KOPENCKOM MeanLUMHE NCNOb3YIOT N10AbI B Ka-
YyecTBe NPOTMBOKALUIEBOrO, OTXapPKMBAIOLLLETO, }KAaPOMOHMKAOLLEro CPeacTsa 1
NpPOTUBOSAAMA, TaKXKe nNpu adpoHUK, remoppoe, bBpoHxManbHOM acTme, B cbope
C APYrMMmn TpaBamu - MPU TUPEOTOKCUKO3ax (PactuTenbHble pecypcbl, 1996).
MpumeHaT Npu Npobsiemax ¢ nevyeHbto, A1a oberyeHna 60aU; Kak cnabuTtenb-
Hoe CpeacTBO; ANA OCTAHOBKM KULIEYHOTO KPOBOTEYEHUE; A1 OYUCTKM NETKMX,
CHATUA OTEKOB NPW BOCMANEHUU NETKUX; ANA CHUKEHUA KPOBAHOIO AaB/EHMS,
(Zhou et al., 2011). Nnoabl Ha3HaYatOT NPU aCTMe, Kall/e 1 KaK OTXapKuBatollee
npu rpunne, 6POHX03KTa3nKn, TybepKyese Nerkux.

MpenapaTbl NJ1040B MANOTOKCUYHbI, Bbi3bIBAOT yCTOl‘;NVIBOG CHWN>XeHune
AaB/1eHNA KPOoBU. Yncrbiii APUCTO/IOXUH BbiI3blBAET KpAaTKOBpeMeHHOE NnoBblille-
HUWe OaBNneHnA N akTUuBauUo AblIXaHUA, CUbHO pa3gparkaeT NovYkn U npu nepe-
AO03NPOBKe NponucxoauT sBblaeneHme Kposm B MO4y M OCTaHOBKa mo4veoTtaene-
HUA; MesIKne Ccocyabl CU/IbHO COKPALLAKOTCA.



3AKNKOYEHNE

MTaK, B 3TOM KHUIe Bbl MO3HAKOMMUAWUCL C ABYMA PEAKMMWM PaCTEHU-
amu [anbHero Boctoka Poccuu, npeactaButensmy ApeBHEro cemeincTsa
Aristolochiaceae. YHWKanbHas ¢piopa 3TOro permoHa CioKmUNachb Nog BANAHNEM
rnobanbHbIX U3MEHEHWUI KAMmaTa, MUrpaLmii, cneunduyeckoro Bo3LencTeus
6/1M30CTV OKeaHa U pAAa MOPCKUX TPAHCIPECCUit, BCeACTBUE YEro OHa BK/IOYa-
eT B cebs NpeacTaBuUTesIelN KaK CEBEPHbIX, TAaK U OXKHbIX GJOPUCTUYECKUX MPO-
BMHUMI. Ha tore pervoHa, 6narogapa OTCyTCTBMIO CMJ/IOWHOIO O/ieeHEHUA BO
BPEMA NJENCTOLEH—TONOLEHOBOIO NOX0N04AHMUA, COXPAHUAUCE B pedyrmymax
MHOT1e Tennontobusble BUAbI — OCTaTKU APEBHUX GIOP, - KOTOpble, NOA0OHO
KMpPKa3oHaMm, B HacTosALLEe BPEeMA CYLLECTBYIOT HA rpaHuMLLEe CBOEro NoTeHumuab-
HOro apeana. BcneacTeune cBepxaKcnayaTaumm NpupoaHbix pecypcos B Kutae u
Kopee, rae HaxoaAaTcs KAMMaTUYecKMe ONTUMYMbl 3TUX BUAOB, KPaeBble Peunk-
TOBblE NONYAALMK poccUiickoro [JasbHero BocToKa ocTanmch M30/IMPOBaHHbIMM
OT LeHTPa/bHbIX, 3 A4/17 HEKOTOPbIX BUA0B — AaKe eAMHCTBEHHbIMU, Tae 3TU pac-
TEHUS COXPAHWIUCL B AIMKOM Npupose.

Oba Buaa, onuncaHHble B KHUre, —A. manshuriensis v A. contorta — oTHocAT-
CA UMEHHO K 3TUM OCTaTKam ApeBHUX $aop. 3anackl 3TUX pacTeHUI B Npupoae
OYeHb OrPaHUYEHHbI, @ aHTPOMOreHHasa Harpyska Ha UX MecToobUTaHUA oYeHb
BbICOKA. B HalLM AHN 3TMM pacTeHUAM YrpoXKaeT He TO/IbKO BpakoHbepPCKan Bbl-
pybKa naH, HO M paspyllieHMe MecToobuTaHUn BCAeACTBUE UHAYCTPUANIbHOTO
OCBOEHMA N1ecoB 1 NoxKapos. TaK, Ha 04HOW U3 HaLLMX HabaAaTeIbHbIX NAoLLA-
OoKk A. manshuriensis B bacceiHe p. dabayrn B 2000 r. OblIM OTMEYEHDI NINLLb
eAMHUYHble NOPOC/EBbIe 3K3eMMAAPbI AnMaHbl. B ocHoBHOM, maccoBas rubenb
pacTeHMin NpousoL/ia B pe3y/ibTaTe HM30BbIX MOXKApPOoB. 3a BCe nocneaytolimne
rofbl HabAtOAEHWIA Ha 3TOM MECTe HW OAHO pacTeHMe TaK 1 He J0CTUIIO reHepa-
TMBHOrIO COCTOAHUA. bonee Toro, NIOAOHOCALIMX NMaH He OBHAPYXKEHO B ABYX
npupoAaHbIX nonynaumax A. manshuriensis, a 3Ha4yuT, 3TU NONYAALUN MOTYT B
CKOPOM BPEMEHM UCHE3HYTb COBCEM. M BMecTe C HUMWU Mbl TEPSEM HE TONbKO
YHWKa/IbHOE pa3Hoobpasue HallMX 1eCOB, COXPaHMBLLMX OCTAaTKMU TPOMMUYECKOTO
NPOLLAOTOo, HO U LieHHble bruopecypcbl AN NPUMeHeHus B byayuiem. M 31o B TO
BPeMs, Koraa CoBpeMeHHble TEXHO/IOMMW MO3BOIAIOT HE TONIbKO PaLMOHa/IbHO
MCNONb30BaTbh NPUPOAHbIE PECYPCbl PEAKMX BUAOB, HO M CO34aBaTb a/bTEPHA-
TUBHbIE UCTOYHWKM CbIPbS.

KaKoBbl NepcneKTUBbI BbIXKMBAHMA KMPKA30OHOB B HalMX fecax? Hecmo-

TPA Ha Pa3NnNymMA B }KU3HeHHON popme, 06a BUaa 06napatoT cnaboit KOHKYPEHTO-
CNOCOBHOCTbIO, NPeACTaBAEHbI MabIMW GPArMEHTUPOBAHHbBIMM NONYAALUAMM
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Ha CEBepHOVI rpaHuLLe CBOUX apeasioB, U UX HENTb3A HAa3BaTb NPOUBETAOWNMN.
OHM He ABNAKTCA AOMMUHAHTaMM PaCTUTENIbHbIX COO6LLI,€CTB, 3aHMMaA onpege-
NNeHHble, OOBOJ/IbHO Y3KMe 3Ko/s1orm4yeckmne H1Uwn, rae mnx cyuecrtsoBaHune noa-
AepXKnBaeTca ANnTeibHOE BpeMA bonee unn meHee ycnewHo. Ecam 6bl He BMe-
WaTeNbCTBO Ye/10BEKA B UX MeCTOO6VITaHVIFI, 3TW PacCTeHunA, HaBepHoe, MOTIn 6bl
CyLL,ecTBOBaTb B TAKOM COCTOAHMW U faniee HeonpeaesieHHoe Bpemsa. Pesynbra-
Tbl HAWKMX NONyAAUNOHHO-TEHETUYECKUX MCCHEAOBaHMVI NMOKa3blBaAKOT, YTO oba
BMAa BCe elle COXPaHAKT OI'IpEAGﬂEHHbIVI YpPOBEHb reHeTMYecKo U3MeHYNBO-
CTu, 1.€. o6nap,a+0T HEKOTOPbIM «3anacom NMPOYHOCTU».

Pe3ynbTaTbl aHaM3a reHETUYECKOMN CTPYKTYPbI NONYAALMIA NOKa3blBatoT,
YTO B HacTosuwee BpeMsa BanaHC MeXAy CUCTEMATUUECKUMM WU CAy4YaliHbIMM
baKTopamMmn MMKPO3IBOAIOLUN Y 060MX KMPKA3OHOB HapyweH. 9To 0CobeHHo
XOPOLLO BUAHO NP CPAaBHEHMM NONYNALUMI B OTHOCUTENIbHO 61arononyyHbIx 1
CU/IbHO HapyLUEHHbIX MecToobuTaHuax. B nocnegHUx npoucxoamt yTpaTta an-
NeNbHOoro pasHoobpasua 1 ycuneHne HebnaronpuATHLIX NOCNEACTBUA MHBPU-
AMHra, TOrAa Kak BOCCTAHOBNEHME FeHeTUYecKoro pasHoobpasus 3a cuyeT 06-
MeHa reHaMu MexKay NonynauMamMMn CTaHOBUTCA BCe Bonee 3aTpyaHUTENbHbIM
n3-3a ycuameatowelica ¢pparmeHTaumm. Oco6eHHO KPUTUYHBIM A1 KUPKa3oHOB
ABNIAETCA yTpaTa B3POC/bIX NJIOLOHOCALLMX PACTEHUIN B HEKOTOPbLIX MeCcToobu-
TaHWAX, MOCKONbKY CEMEHHOE Pa3MHOMeHWe fBAsfeTcA npeobnagalowmm y
o06oux B1AOB. Monynauumn KMPKa3oHOB BCe eLle CNocobHbl K caMoBO30bHOoB/e-
Huto. CamoB0306HOBNEHME BCe eLLie NPOUCXOANT Bnarogaps BbICOKOM CeMeHHOM
NPOAYKTUBHOCTM M NPUCNOCOBNEHHOCTU CEMAH K PacnpoCTPaHeHUO BETPOM U
BOAHbIMM MOTOKaMM. [lake eaMHCTBEHHOE YCMelWHoe OnI040TBOPEHME 3a He-
CKO/IbKO /IET rapaHTUpyeT caMoBO306HOBAEHWE NOMYAALMM B NOAXOAAWMX ANS
ee Npom3pacTaHna ycnoBusx. [NaBHOE ceiyac — COXpaHUTb MECTOOBUTaHUA KUp-
Ka3OHOB OT MOXKapoB U BbipyboK. Ecau aToro He caenatb, TO O YyAECHOM pac-
TEHUWM KBA-MY-TOHT HalUW BHYKM CMOTYT Y3HaTb TO/IbKO M3 PAcCKa3oB, U, MOMKET
6bITb, AaKe He NOBEPAT, YTO COBCEM HEeAaBHO 3TO TPOMUYECKOe pacTeHME POCI0
B HALWMX Nlecax.

Kak MHOr1e pesivKTbl, KWPKa3OoHbl CoAepKaT oveHb boratbili Habop BTO-
PUYHBIX MeTaboNMTOB. XMMMYECKoe McciefoBaHNe 3TUX BELEeCcTB elle He 3a-
BEpLUEeHO. BTopuyHble MeTabonTbl KUPKA3OHOB HAZEKHO 3aLUMLLAIOT PAacTeHUS
OT MHOTOUYMUCNIEHHbIX BpeauTene — oT NaToreHHoM MMKPOdAopbI 40 HACEKOMbIX
M BbICLIMX KMBOTHbIX. HEKOTOPbIE BTOPUYHbIE METaboInTbl KNPKA3oHOB Noaa-
B/IAIIOT POCT COCEAHMX PACTEHUM, YTO AAET KOHKYPEHTHbIE MPenMYLLECTBA 3TUM
BMAAM. B KynbType KNeToK KMpKa3oHa MAaHbYKYPCKOro yAanocb M3baBuTbCs oT
MHOTUX TOKCUYHbIX BTOPWUYHBIX METaboanTOB M MOMYYMTb MPenapaT Kapauo-
TponHoro geicteus. Mo ceugetenscTey npood. B.B. Mauypa, cyxas buomacca Kne-
TOK KMPKa30oHa y»Ke cama no cebe ABNAETCA KKOHLLEHTPATOM MOLLIHOTO Kapamo-



3akriwyeHue 135

TepaneBTMYECKOro CpeacTBa». K coxKaseHuto, TOUHbIA COCTaB 3TOro CpeacTsa
NoKa onpeaennTb He yaanocb. C pasBUTMEM METOAOB KYAbTYPbl KNETOK, XMMUM U
dapmaKosormm BTopuUHbIX meTabonnTos, 3Ta paborta byaeTt nposegeHa u byaet
nosly4yeHa HOBasA SieKapcTBeEHHasA GOpPMa — YHMKANbHbIN OTEYECTBEHHbIN Kapamo-
TOHMK. Tem He MeHee, NepcneKkT1Ba Co34aHNA anbTePHATUBHOMO MCTOYHMKA Cbl-
pbA He pelaeT Npobaemy CoxpaHeHNa KMPKa3oHa Kak BUAa, MOCKONbKY MOMUMO
NeKapCTBEHHOM LLeHHOCTK, OH 061a4aeT ewe MHOTMMM AOCTOMHCTBAMMU.
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