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«Coxpanenue zenemuueckux pecypcoen

IIpodonscenue mabnuysl

Bapmaut MJIA, MKMOJIB/T A6eppatuin xpomocoM, %
oftkiTa Mtm | @M | M*m | o3M
244 3eneHeHHH
Koutpons 2.500 * 0.040 2.99 +0.59
I12T (10 6ap) | 4.130 = 0.075 9.52 +1.02
a-Tokodepon |[2.640 +£0.063| 036 | 5.16+0.77 | 0.46
(0.1 mMxr/mm)
484 3emeHEeHHUA
Kontpons 2.490 = 0.046 3.01 = 0.59
13T (10 6ap) | 4.02 = 0.075 8.31 £0.96
a-Texodepon |2.580 +£0.072| 0.36 | 474 £0.75 | 043
(0.1 mMxr/mi)

IIpumeyanue O3M — OTHOWEHHE PA3HOCTH MCHKAY HHAYLIUPOBAH-
HbIM U MOAM(DHUIIMPOBAHHBIM YPOBHAMH K MEPBOHAYAIBHOMY.

AJIJIOBUMHAS UBMEHUYUMBOCTb UCYE3AIOIIETO
PACTEHHS KMPKA30OHA MAHBYXYPCKOI'O (ARIS-
TOLOCHIA MANSHURIENSIS KOM.): 3BHAYEHUE J1J151
COXPAHEHUA TEHO®OHJIA. © O. B. Hakoneunas,
O. I'. Kopenw, FO. H. )Kypaenes. BHo10ro-noyBeHHbIN UH-
ctuTyT, Bnagusocrok, markelova@ibss.dvo.ru.

Kupkazon maubwkypckuil (Aristolochia manshuriensis
Kom.) — penkuit BuI, penuKT TpeTHYHON (IIOpPHI C OYEHBb
OrpaHHYEHHBIM apeaioM, SHIEMUK MaHbYwKypCKOro Gpropu-
CTHYECKOro paiiona. [TpupoaHble NONyJIALMU KHPKa30Ha Ma-
HBYWKYPCKOIO COKPAWAKTCS MOoJ ACHCTBHEM Pa3IMYHBIX
¢akrTopos, riaBHeIM 06pa3oM H3-3a HEKOHTPOJIUPYEMOIT BEI-
OOpKH JIMaHBI, @ TAKXKE BO3MOXHOI HU3KOH KOHKYPEHTOCIIO-
COOHOCTH 3TOrO PENHKTOBOIO BU/IA B COBPEMEHHBIX YCIIOBH-
AX M HECIIOCOOHOCTH MPOTHBOCTOSTh NPUPOJHBIM U AHTPO-
noreHHpIM ctpeccaM. CaMOBO300HOBJICHHE BH/Aa HE3HAYH-
TenbHo. Bun 3anecen B Kpacuyro kuury Poccuu (2000 r.)
KaK BeIMUpalowui. B HacTosee Bpems npobiema coxpaHe-
HUS M BOCCTAHOBJICHHUS MPUPOAHBIX MOMYJISLNA KHUPKa30HA
MaHBYXYPCKOI'O CTOMT O4€Hb ocTpo. Pemenne stoii npobie-
MBI MO3BOJMT COXPAHUTh HE TOJIBKO HPHUPOJHbIE OHOTOIIBI,
HO M LIEHHBIH JICKAPCTBEHHBIH peCcypc, KaKOBBIM SIBJISETCS
A. manshuriensis (lperep, 1975; Bynrakos u ap., 1989;
CepnoB u pp., 1989; Pacturensusie pecypcebl Poccuu u co-
npenensHBIX rocyaapcrs. CII6., 1996). Heo6xomumeim
[PEABAPUTENBHBIM YCIOBHEM pa3pabOTKH CTPaTErHH COXpa-
HEHHS PEKOro BHIA SABJISIOTCS BBIACHEHHE ero Ouonoruye-
CKHX W TFeHETHYECKMX XapaKTePHUCTUK M [OMCK IeHeTH4e-
CKHMX MapKepoB, MPHUIOJHBIX UIS PELICHUsI 3THX BOIIPOCOB.
Henb nacrosieii paboTsl 3aKii0OYanachk B M3y4€HHH YPOBHS
'eHETHYECKOH M3MEHYHBOCTH KHMPKAa30HAa MaHbYXKYPCKOIo B
JABYX MPUPOAHBIX MOMYNALHAX C IMOMOLUGIO AJUIO3UMMHOIO
aHanu3a. g AOCTHXKEHMA 3TOH uesd ObUIM MOCTABJICHBI
caenyromue 3aaayu. 1. [Ipoanann3uposaTtsh BO3MOXHO 601b-
l1€€ 4YMCI0 (PEPMEHTHBIX CHCTEM A. manshuriensis © HaUTH
IEHETHYECKUE MapKephl, IPUIOHbIE T4 U3YUCHHUS MOILYJIsi-
1JMOHHO-T€HETHYECKUX XapaKTepHCTHK Bua. 2. OnpeaenuTsb
OCHOBHBIE ITaPaMETPhl F€HETHYECKOH U3MEHYHBOCTH B JBYX
NOMyJIALUAX KHPKa30Ha MaHbWKYpPCKoro (6acceiinsl pex He-
’KMHKA H AHaHBEBKA, B JlanbHelieM odo3Hauaemble Nez. n
An.). MaTepuain 6611 COOpaH B XOJ€ 3KCIEAMLUMUN B aBI'yCTe
2002 r. MeTooM aJJIO3UMHOTO aHadM3a OBUIM H3yYeHbL
22 depMeHTHBIE CHCTEMEL. 5 PEPMEHTOB HE ObUIM AKTUBHBI B

JIMCTBAX KMpKa3zoHa maHpwikypckoro (ACO, HK, MPI, SDH
u FUM). OcransHele hepMeHTbI BLISIBISIUCH Ha 3IEKTPOdo-
perpamMmax C pa3JIMYHON CTENECHbIO aKTUBHOCTH. Cpenyu HUX
7 ¢depmenrtoB crabunbHo BeiaBiasnuck (AAT, GPT, GPI,
ACP, ME, FE u PGM). Axanu3 u3opepMeHTHOro coCTaBa
103BOJMI MAEHTH(pUIMpPOBaTh 14 JloKycOB, 7 U3 KOTOPBIX
6bL1n nosnumMopdubl y A. manshuriensis. Beero mo atum Jio-
KycaM ObLIO BbISBIEHO 24 ajuiens, KOTOpbIE Mbl B JajibHEM-
LIEM HCII0JIb30BAJIM B Ka4eCTBE MapKepOB MEHOB JUIS OIHCa-
HHS TE€HETHYECKOH CTPYKTYphl nomynasuuid. ITonynsauu-
OHHO-FEHETHYECKHI aHAJIM3 C HCIIONB30BAaHHEM METOJOB
MaTEeMATHYECKOI CTATUCTHKH BbISBUII BBICOKUH YPOBEHD I10-
auMopdu3Ma B JIByX H3YYECHHBIX MNOMYIALHAX KMpKa3oHa
MaHbWKYpPCKOro. B cpeaneM B AByX MOMyIsMaX KOJIHYECT-
BO MOIUMOP(HBIX JOKYCOB cocTaBuio 47 %, a cpeaHee Ko-
JmyecTBo ajurenei Ha nokyc — 1.67. Ilpu 3ToM B nomysns-
UM An. 1oJMMOpPQHBIX JIOKYCOB OBLIO MEHbLIE, YEM B I10-
nynsuun Nez. (42.86 u 48.57 % COOTBETCTBEHHO), B TO
BpEMsl KaK CPEHEE KOJIMYECTBO aJUIEINICH HaA JIOKYC B MOIly-
jamuu An. 6suto Beiwe (1.71 u 1.64 coorBercTBeHHO). Ha-
GioaeMasl ¥ OXHAaeMasi TeTEPO3MrOTHOCTh COCTABWIM B
cpenHeM o aByM nonynsuusam (.27 u 0.23 COOTBETCTBEHHO.
OxumaeMas reTepo3UroTHOCTh B M3YYEHHBIX MOMYJISLUAX
KMPKa30Ha MaHbWKYPCKOrO 3HAYUTENILHO NPEBBIIAET CPE-
HIOI0 OXXMJAEMYIO eTepO3UrOTHOCTH B MOMYJIALMAX pacTe-
uuit (0.13; Hamrick, Godt, 1989), 4To 10BOJILHO HEOOBIYHO
UL CTOJIB PEIKOrO PEJIMKTOBOIO BUA. Elle HHTEpecHee TOT
(axT, 4TO BO BCEX MCCIEJOBAHHBIX BhIOOpKax A. manshuri-
ensis oXxyaemMasi FeTepo3UroTHOCTh Oblula HHXKE HabJonae-
MoOH. TakuM 00pa3oM, MOXHO NPEANOJNIOXKHUTE, YTO INpPH-
YMHOH JerpajalM¥ NPUPOAHBIX MOMYJIALHMI KHPKa30HA
MaHbWKYPCKOro SBJISIOTCS He 00€JHEHHOCTh reHO(OHIa U
uHOpMAMHIOBas Jenpeccus, kak 3To Habiogaercs s 6o-
JBIIMHCTBA BBIMUPAIOLIMX BHAOB. BO3MOXXHO, HMEHHO Ha-
6iolaeMas BbICOKasi F€TEPO3UIOTHOCTb B MOMYJIALHMAX
A. manshuriensis 1103BOJSET 3TOMY BHJYy aAanTHPOBATHCH
K YCJIOBHSIM OKpYy>KatowieH cpejpl. [ToaToMy aisi cCOXpaHEeHHs
NPUPOJIHBIX NOMYJIALMI KAPKa30HA MAHBbYWKYPCKOIO pelna-
IOIMMH (aKTOpaMH, BEPOSTHO, JOJDKHBI OBITH COXpaHEHHE
€ro MecToOOUTaHUH U BOCCTAHOBIIEHHE HCXOIHOIO aJLIEh-
HOI'0 COCTaBa KaXJOW MPHUPOJHOW IMOIYJALMH [PH PEUHT-
poaykuuu. Kpome Toro, Heo6XoaMMbl JanbHEHUINE HC-
CJIE/IOBaHHsl FEHETHYECKOM CTPYKTYpPbI 3TOrO BH/IA 110 BCEMY
apeainy.

ALLOZYME VARIATION IN ENDANGERED PLANT
ARISTOLOCHIA MANSHURIENSIS KOM. ITS IMPLI-
CATIONS FOR GENETIC CONSERVATION. © O. V. Na-
konechnaya, O. G. Koren, Y. N. Zhuravlev. Institute of Bio-
logy and Soil Sciences, Vladivostok, Russia, e-mail: marke-
lova@ibss.dvo.ru.

Aristolochia manshuriensis Kom. is a rare species with a
restricted and fragmented range. It is a relict liana of the ter-
tiary flora, an endemic of Manchurian floristic region. Natu-
ral populations of A. manshuriensis are reduced due to diffe-
rent factors, mainly because of unruled extirpation of the lia-
na, as well of poor competitiveness of this relict species in
current conditions and its inability to resist natural and anth-
ropogenic factors. The species reproduction is limited.
A. manshuriensis was listed in the Red book of Russia as an
endangered species (Red book of Russia, 2000). Now the
problem of conservation and restoring of A. manshuriensis
natural populations becomes critical. Solving this problem
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will allow to save not only the unique biotopes but also im-
portent medicinal resource, such as 4. manshuriensis (Shre-
ter, 1975; Bulgakov et al., 1989; The plant’s resources ...,
1996). The necessary precondition for elaborating the rare
species’ conservation strategy is clearing its biological and
genetic characteristics and searching genetic markers useful
for solving these questions. This study was conducted to de-
termine the level of genetic variations in two natural populat-
ions of A. manshuriensis as a step in planning conservation
measures. The following tasks were formulated in order to
achieve the goal. 1. To analyse twenty-two enzyme systems
in A. manshuriensis and reveal genetic markers suitable for
studying population and genetic parameters of the species.
2. To estimate the main parameters of genetic variation for
two populations of 4. manshuriensis from the Nezhinka and
Ananyevka river basins in Primorski area (referred to as Nez.
and An. hereafter). Samples were collected during expe-
dition in August 2002. Using starch gel electrophoresis we
investigated for variation of twenty-two enzyme systems.
Five enzymes did not display any activity in leaves of
A. manshuriensis (ACO, HK, MPI, SDH, FUM). The rest en-
zymes showed activities with different intensities. Seven en-
zymes were found to be well resolved on using three buffer
systems (AAT, GPT, GPI, ACP, ME, FE, PGM). A total of
14 loci have been identified for those enzymes and seven of
them were polymorphic in A. manshuriensis. Among these
loci twenty-four alleles were found, which provided gene
markers in studying population genetic structure. Using for-
mal genetic statistics, we assayed some parameters of popu-
lation genetic structure for two studied natural populations.
The results indicated rather high level of polymorphism for
A. manshuriensis. The proportion of polymorphic loci was
47 %, and the average number of alleles per locus amounted
to 1.67. However, the estimates were different for two po-
pulations. Proportions of polymorphous loci were less in
the An. population than in the Nez. population (42.86 u
48.57 %, respectively), whereas the average number of alle-
les per locus in the An. population was higher (1.71 u 1.64,
respectively). Observed and expected heterozygosities were
0.27 and 0.23, respectively. Expected heterozygosity in po-
pulations of A. manshuriensis is substantially higher than
on average for plants (0.13; Hamrick, Godt, 1989). That is
rather unusually for such a rare relic species. It is even more
interesting that the expected heterozygosity was lower than
the observed one in both examined populations of 4. man-
shuriensis. Thus, it can be assumed that the reason of degra-
dation of A. manshuriensis natural populations is not a deple-
ted gene pool and inbreeding depression, as it is often the
case in most endangered species. It may be that it is the high
level of heterozygosities in A. manshuriensis populations
that allows this species to adapt to environment. The results
have some conservation implications for 4. manshuriensis.
First, the species conservation program is to include preser-
vation of A. manshuriensis habitats as the natural biotopes,
where the plant may survive successfully. Second, recovery
of allele composition of each population must be necessary
for the reintroduction strategy. Also further investigations of
genetic structure of the species over the range are to be carri-
ed out.

CO3JAHUE HAIJUOHAJIBHOT'O BAHKA I'EHOB YE-
JIOBEKA PECITYBJIUKU CAXA (AKYTUS). © 4. B. Hu-
konaesa, E. E. bopucos, A. H. Hozoeéuybina. Slkyrtckuii Ha-
yuHslid ueHtp PAMH, O6uecTBenHas opranusauus «Apk-

THYecKas uuBHiaM3auus», Komuter 3apaBooxpaHenms,
Skyrck, d.v.nikolaeva@enadzor.elekra.ru.

Ilpu nepexose Ha pbiHOYHBIE OTHOWeEHUS CeBep, B TOM
uncse Pecnybinka Caxa (SIkyTus), okasancs B Haubosee He-
OJaroNnpUATHBIX COUMATIBHO-3KOHOMHYECKHX YCJIOBUAX CO
CIIOXHOH JeMorpaduueckoii cutyauueit. B oco6o 6encTeen-
HOM [OJIOKEHHH OKa3aIMCh KOPEHHbIE MAJIOYUCIEHHBIE HA-
POJIbl, KOTOPbIE 0€3BBIE3ZHO MPOXXHUBAIOT HA 3E€MJIE CBOMX
OPEIKOB, COXPAHAIOT TPAAULIMOHHBIN YKIAJ JKU3HH, XO35MH-
CTBOBAHHE H NPOMBICILI. Y HHUX CYLIECTBYET UCTOPHYECKH
CIIOXKHMBLINHCS CIOCO0 XH3HEOOECHeYeHUs], OCHOBAHHBIH Ha
HCTOPUYECKOM OIIBITE UX NPEAKOB B MPHUPOJOIOIL30BAHIH,
CaMOOBITHOM COLMAILHON OPraHM3alHK TIPOXKUBAHUSA, CaMO-
OBITHOH KyJIbType, COXpaHEHHH OObIYaeB, TPaAMLUi, BEPO-
BaHUi. KopeHnHble Hapobl ¢ TPYAOM, 6OJIE3HEHHO MTPOXOAAT
aJlanTalMIoO K MepecTpoHKaM, YTPAauuBalOT CBOM ITHHYE-
CKHe, KYJIbTYPHBIE, COLMAJIbHBIE TPAAULHH U A3bIK. BrICOKas
aHTPONMOreHHas Harpy3Ka 3HauKTeNbHO COKpaTUia OHOIOrH-
YECKHE PECYpPChl, HEOOXOAUMBIE VI TPAAULMOHHBIX 3aHS-
THI aOOpUIreHOB — OJIEHEBOJCTBA, MYLIHOIO, PHIGHOrO W
MOPCKOTO [1pOMbICIIOB. B pesysibTare pe3ko Bo3pociu 6e3pa-
6oTvLa, couMalibHAas HEYBEPEHHOCTh. 3a IMOCIEIHUE OBl
pOX1aeMOCTh abOpPHUIeHOB CHHM3MIAch Ha 34 %, a cMmeprt-
HOCTh BO3pocia Ha 42 %. CpeaHss NpoaOJDKHTENBHOCTD
XU3HH B SIKyTHH Ha 10 JIeT MEHbLIE, YEM B CPEJHEM 10 CTpa-
He. OTmeuaeTcs BHICOKHI ypoBeHb 0e30payusi KOPEHHOIO
HACeJIeHUs, B CEJIbCKOH MECTHOCTH IIOYTH KaX/Ibli YCTBEp-
T B Bo3pacTe 30—35 siet He co3aan ceMbro. [10 pa3HbIM
npu4rHaM 22 % >KEHIUMH B ACTOPOJAHOM BO3PacTe HE POIH-
JIM HM onHOro pebenka. B ObicTpoM TeMme cHIDKaeTcs
YCTOiuHMBOE BOCIPOU3BOACTBO B MOKOJEHUAX. Tak, nokasa-
TeJlb €CTECTBEHHOI'O npupocta B pecnybauke B 1990 r. —
15.8,a B 1998 r. — 4.8 (na 1000 yenosex). DTHOC MAIOYUC-
JIEHHBIX HAapOAOB SIKyTHH [OYTH HE M3YYCH Ha MOJIEKYJIAp-
HO-F€HETHYECKOM YPOBHE, CTPYKTypa ero reHodoHaa ypes-
BBIYAHHO cioxHa. Hanpumep, reHeTMyeckHe pasinyus Io-
IYJIAUMA SKYTOB B PAa3HBIX PErHMOHAJIBHBIX IPYIIaX MOXHO
0OBACHUTH [IPUBHECEHHEM B I'€HO(OHJ SKYTOB T€HOB THOPK-
CKHMX, TaTapO-MOHI'OJIBCKHX, CJIABAHCKMX H JPYTHX IUIEMEH.
Takas >xe KapTHHa H Y FOKarupoB, 9BEHOB ¥ 3BEHKOB. OcCTpo
CTOMT BOIIPOC O COXPAHHOCTH HOMYJIALMA MaJIOYHCIIEHHBIX Ha-
POOB (HEHLEB, IBCHOB M 3BEHKOB), HMEIOLIMX BIIOJIHE peab-
HYIO [IEPCIEKTHBY HCUE3HOBEHHS B PE3yNbTaTe YCHIMBArOLIEH-
Csl METH3ALIMHK, @ B NOMYJISILUH FOKarMpoB M JOJIraHOB HabJo-
JIaeTCsl OTYETIIMBAs TEHACHLIMA K Pa3pyLIEHHIO €€ (ATHUYECKOTO
aapay». IIpuuuHOH yBesMyeHHs: OOMBHBIX C HACIEACTBEHHBIMU
3a00JI€BaHUAMH ABJACTCSH HAPYILIEHHE IEHOTUNA, NO-BHAMMO-
MY B pe3yJIbTaTe BHICOKOH aHTPOIOr€HHOH HAarpy3KH, a TaKkKe
HapyLIEHUs I'€HETHYECKOH COBMECTHMMOCT# B 00OJAcTH MuTa-
Hus. 1o JaHHBIM MEAHKO-I€HETHYECKOH KOHCYJIBTAlMH, 34 NOo-
CIIE[IHHE TOAbl B pecryOnuKe BBIIBICHBI 92 HO30/0rMYECKUE
(hopMBI HacIIEJICTBEHHOM ITATOJIOIUK M 7 CHHAPOMOB C HEU3Be-
CTHBIM THIIOM HacJie[ioBaHus. VI3 umcia oOpaTHBLIMXCS 32 Me-
JMLMHCKOH KOHCyJbTanueid ceMeil 33.2 % cocrosaT Ha yuere
N0 HACJIe/ACTBEHHbIM 3aboseBanusM. B pesynbrare iepeBosa
6ONBHBIX B IeTEPO3UIOTHOE COCTOSIHHE HAOIONAeTCs pe3koe
BO3pDAaCTaHHE IEHETHYECKOrO PHCKA Ul MAJIOYMCICHHBIX MMO-
nynsumit. C npobnemamu GecrutonqHoro Opaka Ha ydere CocTo-
a1 600 map u 597 nauuenTok. OMMHOKNE 300POBBIE KEHILHHBI
HY>KJal0TCS B 3KCTPAKOPIIOPAJIbHOM OILIOAOTBOPEHUHU IIPH I10-
MOLLM MHCEMUHALMH CIIEPMOH My»Ka Wi JoHopa. OjHOH U3
OCHOBHBIX NPHYMH Oecruloaus ABISETCS MYMKCKOH (dakTop
(18 %) — nocae TpybHonepuroreanbuoro paxropa (32 %) u
OTCYTCTBHSI OBYJIALMHU (24 %). Bei3oB Il TeicsueneTust IUKTY-



