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[TokazaHo, 4YTO OJJHMM W3 MHOTHX HEM3YYEHHBIX (PU3MKO-XMMHUUECKHX CBOWCTB BOJBI
SIBISIETCSI €€ IaMsITh, C IIOMOINBI0 KOTOPOH OOBACHAETCS TOMEONAaTHsi U MHOTHE [pyTHe
sBIeHUs. [Ipy moMoImy mamsiTé BOJBI PACTEHHH, OTKPBITOM aBTOpaMu, OOBACHSIOTCS T€HO-,
repo- ® paguo3aliuTHOE [eiicTBHe OWONOTMYecKH aKTUBHBIX kuakoctedt  (BAXKeir)
JIEKapCTBEHHBIX PACTEHUN U OBOLIEH, MOIYYEHHBIX BaKyyMHO-UCHAPUTENbHON TEXHOJOTHUEM.
[MpuBonsiTcst pe3ynbTaThl MPOBEACHHBIX Ha APO30QIIEC MCCIEAOBAHUM, [OKa3bIBAIOIINX
MIaMATh BOJIBI JIEKAPCTBEHHBIX PACTCHHH.

Kniouegvie cnoea: Boja, OWONOTMUECKH AaKTHBHAs JKUAKOCTh, IaMSATh BOJBI,
Jpo30¢uia, TeHOIPOTEKTOPBI, FEPONPOTEKTOPHI, PATUOIPOTEKTOPEI.

1. BBeoeHue

B TedeHne HECKONMBKUX JAECATKOB JIET MBI CO3/Ia€M HayKy PUTOOMOTHUKY — HAYKy O POJIU pac-
TEHUH B )KM3HU denoBeka. ONHUM U3 pa3enoB (PUTOOMOTUKY SIBISETCS U3YyUEHHE MHUIIEBOM U JIeKap-
CTBEHHOW LIEHHOCTHU pacTeHuil. J{pyrum pazaenom GUTOOHOTUKY SIBJISETCS TeaTOHHKa (OT aHri. tea —
yaif, tonica — TOHM3MPYIOIEe CPEJACTBO) — HaAyKa O JICUeOHO-POPIIAKTHUCCKMX CBOMCTBAX vas
(11). O6a »Tux HampaBjieHusl pa3pabarbiBatoTcsi MHOM W XapbkoBckuM HIIO «Jlanukay, KOTOpBIH
npennoxui 6osee 100 pa3MyYHBIX PACTUTENBHBIX NPENAPATOB U TPABSHBIX YaeB, KOTOPHIE MOJIb3YIOT-
cs1 OOJBIION MOMYJISIPHOCTHIO Y HacelleHUS YKpauHbl. YacThlo 3TUX MPEnapaToB SBIAIOTCS OHOIOTH-
yecku akTuBHBIC X)uIkoctd (BAYKH), momydeHHbIe IO pa3pa0OTaHHOW XapbKOBUAHAMH TEXHOJOTHH
UCIIapeHUsl M MOCIeNyIONel KOHACHCAIMA MEXKIETOYHON W BHYTPUKJIETOYHON BOJABI PacTEHUH NPHU
HU3KOM BaKyyMHOM JaBJICHHH.

PacturenbHble mpenapaThl, Kak MOKa3ald MHOTOYHCIICHHBIE MEIUKO-OMOJIOrHYecKHe HCClie-
JOBaHUsl, 00JIaAal0T BBIPAKEHHBIM I'€HO-, PaldO- U TePONPOTEKTOPHBIM JIEHCTBUEM, M3JICUMBAIOT U
npeaynpeXIatoT MHOTHE TIcuXxocoMaTHdeckue 3a0boneBanust. OHU colepikaT y>Ke BO MHOTOM M3Yy4€H-
HBIE (2 YaCTUYHO U HE UCCIIeI0OBaHHbIE) OMONOTNYECKH aKTUBHBIE BEIIECTBA, OJaroapsi KOTOPbIM OHU
OKa3bIBAIOT CBOE OJIATOTBOpPHOE AelicTBHe. Boja pacTeHnit XpaHUT B CBOEH CTPYKTYype MaMsATh 00 dTHX
TEpaneBTHYECKUX M NPOPHUIAKTHIECKUX OHOperynsTopax. byaer nu oHa oka3bIBaTh Takoe ke Jieueo-
HO-TIpo(MIIaKTHYEeCKOe JCHUCTBHE, KaK CaMU PAacTeHHs, 1O HEJaBHEr0 BPEMEHH OBUIO HE HM3BECTHO.
HayuyHo-tipon3BocTBEHHOMY LIEHTPY «/laHWKa» BIepBble B HayKe yJaloCh MOKa3aTh, YTO BOJA M3
pacreHuil, mnomydeHHass 1o wux TexHonorud (BAJK), oxa3piBaeT MHOTIOCTOpOHHEE JieueOHO-
npodpunakTrueckoe nercteue (32,33,44,46-50). Octaercs He BBISICHEHHBIM €ro MeXaHW3M. BeisicHe-
HUE 3TOr0 MEXaHHU3Ma U SIBISIETCS IVIABHOM 3a7jauei HaCTOAILLEro uccieqopanus. pyroi 3agaden sB-
nsietcst mpoBepka, odnagaet u BAXK reno-, repo- u paguoNpOTEKTOPHBIMU CBOMCTBaMH, KAKUMH 00-
JIa1at0T UCXO/IHBIE PACTEHUS U3 KOTOPBIX MoirydeHsl bAXKu.

[lomydenHble pe3ynabTaTHl €Ie pa3 MOATBEPKAAI0T naHHble cotpyaaukoB HIIO «Jlanmka» o
cnocooHoctn BAXeit oka3piBaTh JieueOHO-IPOPUIAKTHUECKOE JCHCTBHE HA JKCIIEPUMEHTATBHBIX
JKUBOTHBIX. MBI BIIEpBBIE YCTAHOBMIIM MX T'€HONPOTEKTOPHOE, T€PO3AUTHOE U PAAHONPOTEKTOPHOE
JIeficTBHE HA Ip030( NIy, TOIYIHIH, C Hallel TOUYKW 3peHus], yOeAUTeIbHbBIE JaHHBIE O TOMEOTaTHIe-
CKHUX MexaHu3max nerictBus BAXKei, CBI3aHHBIX ¢ COXpAaHEHUEM B X BOJIC MAMSTH O OMOJIOTHYECKH
AKTUBHBIX COCIMHEHHUSAX, KOTOpBHIE OOYCIaBIMBAIOT MX Jie4eOHO-popUIakTuIecKuil 3¢dexT. 1o
OTKPBITHE OTKPHIBACT HOBYIO IV1aBy B (PUTOOMOTHKE — HayKe O POJIM PACTEHHUH B KH3HH UYeJIOBEKa U
MeIHIINHE.

2. PacTeHust Kak UCTOYHMK NULLEBbLIX J06aBOK 1 NeKapCTBeHHbIX CpeacTB

.HIO,I[I/I Ha4daJI1 U31aBHAa UCIIOJIL30BATh PACTCHUA JI AU U JICUHCHUA OOJIBIIIOr0 KOJUYECTBA
paSHOO6pa3HBIX Oonesuei. Onucanue JICKApCTBCHHBIX paCTCHI/Iﬁ U CIoco00B MX OPpUMCHCHUSA IIpU
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OTIPE/ICTICHHBIX OOJIC3HIX HAWJCHO B OMOIMOTEKe acCUpHiicKOoro mapsi AccypOanumnana (okono 660 r.
0 H. 3.).

B Jpesnem Erunrte neuenueMm 3aHuManuch kpeubl. OHU HCIONB30BAIM MaxXHYIIUE Macha,
cMobl, 0anb3ambl. OHM 3HANU 1ieJieOHbIe CBOMCTBA MOIOPOKHHKA, AJI03 M MHOTHX JIPYTUX PACTEHUH.

B JlpeBnem Kutae Taxyke HIMPOKO HCIIOJIB30BANH JIEKAPCTBEHHBIE pacTeHus. M3BecTeH Tpyn
Bpadva JIu [l Yens (1522 — 1596) «OcHOBBI (hapMaKoJIOTHH», B KOTOPOM omHcaHo okoio 1500 cmo-
cO0OB IIPUTOTOBJICHHSI TPENapaTOB U3 JICKAPCTBEHHBIX PACTEHHH.

I'ennanpaeiid Bpau [pesueit I'peruu I'ummokpat (960—377 r. go H. 3.) mpoBen o0oOImeHne
CBOMCTB pPa3NMYHBIX PACTEHUH, KOTOPHIE MCIONB30BaIN TorAa it jedeHns. OH OblT yOeXIeH, 9To
HCIIOJIb30BaTh PACTEHMs HY)KHO TOI'Jla, KOTJa OHU HaxXxoAATCsA B MPUPOJHOM cocTosHuU. OH cuurad,
4TO B JIeueOHOM Mpoliecce Bpay JOKEH UCTIONb30BaTh CIIOBO, PACTEHUS U HOX.

XoTsi 00 UCTIONB30BAaHUM PACTEHHH C JiedeOHOW menbio Ha Tepputopnu Kuesckoit Pycn us-
BECTHO HE TaK YK€ MHOT'0, YCTAaHOBJIEHO, YTO B apCc€Halleé MOHAX0OB, KOTOPHIE 3aHUMAJINCh HUCLEIEHUEM
OOJIBHBIX, OBUIH M€, BOCK, IIMTIOBHUK, 3BEpOOOH, MOIOPOKHHUK, 30J0TOTHICSYHUK, KAIlyCcTa, pelibKa,
nieH, ayk. C MpUHITAEM XPHUCTHAHCTBA Ha Pycu pacmpocTpaHseTcs THCHbMEHHOCTD, MOSBISTFOTCS TIEp-
Bble KHUTH — TPaBHUKY, JIeueOHUKH. B HUX JaHa crcTeMaTH3amus MaTepHalioB O JIEYEOHBIX CBOW-
CTBax pacTEHUM.

C poXXaeHHeM TeHETHUKH, OTKPBITUEM MYTAIIHi HMCCIIEIOBATEIH CTAIH UCKAaTh aHTHMYTareHbI
Cpeau pacTeHHi. DKCIIepUMEHTaIbHBIE HCCIeIOBAaHMS B 00IACTH aHTUMYTareHe3a mpoAeMOHCTPUPO-
BaJIM HAJTMYME IIHUPOKOTO KPyTra pacTUTENBHBIX ar€HTOB, MTOIABIIAIONINX CIIOHTAHHYIO MyTaOHIbHOCTb.
OTH MOIU(PUKATOPHI IO CBOUM (HUIMKO-XUMHUECKUM XapaKTepUCTUKAM, OHMOJIOTHYECKUM CBOMCTBaM
1 (pyHKIIMOHATFHOMY Ha3HAYEHHWIO BECbMa Pa3HOOOPAa3HEI, UYTO 3aTPYAHSAET WX KiIacCU(DUKAINIO U Jie-
JaeT ee oueHb yciaoBHOW. OHA U3 TIEPBBIX MOMBITOK KIacCH(PUKALUI pacTUTEILHBIX aHTHMYTAreHOB
npuHauiexuT T. Turepy u A. Muxasnucy, KOTOpble pacCMaTpUBalId PacTUTENIbHbIE aHTUMYTareHbl
M0 MX XUMHYECKOMY CcOCTaBy. B mpyrux o63opax ommcanne >hdexkra aHTUMyTareHOB OCYIIIECTBIIS-
JIOCH TI0 TPyIIaM OO0BEKTOB, Ha KOTOPBIX m3ydancs ux 3¢ dekt. M3 nmpemiokeHHbIX Kilaccu(prKarimi
HYXXHO OTMeTUTh Kiaccuukamuio T.Kado, KOTOpBI MpeioKWI pa3iuyarh: JUCMYTareHbl —
BEIIECTBA, CBA3BIBAIOIINE MyTareHbI JI0 Hayana uX OMOJOTHYECKOro JEHCTBHUS B opranusme (28, 53)
WM 70 UX MOCTYIUICHUS B OpraHU3M, U OMOaHTUMYTareHbl — BEIIeCTBa KAaKUM-TO 00pa3oM M3MEHS-
IOIIHe PeakiMio OpraHn3Ma Ha MyTareHbl. Kilacc OMOaHTUMYyTareHOB MOXHO Pa3JIeNIuTh Ha YeThIpe
MOJIKJIacca B 3aBUCHUMOCTH OT TOT'O, Ha KaKOHM 3Tal MYTaI[MOHHOTO MpOIlecca OHU OKa3bIBAIOT JIEM-
CTBHE.

Cy1iecTByrOT MeMOpaHHbIE aHTHUMYTAreHbl, IEHCTBHE KOTOPBIX CBOJUTCS K M3MEHEHHIO TPO-
HUIIAEMOCTH IS MyTareHOB KJIETOYHBIX MEMOpaH.

Merabonnyeckiue aHTUMYTareHbl OKa3bIBAIOT BIHSHUE Ha MPOIECCH METa0OIUIECKON aKTH-
BallM¥ MYTareHOB HJITM HAa X METa0OIMUYECKYIO JIe3aKTUBAIIUIO.

Crnexyronuii moJKIacc aHTUMYTareHOB CBSA3BIBAET BO3HUKAIOIINE CBOOOTHBIE paAUKaIIbl H He
JTae€T BO3MOKHOCTH OKasbiBaTh moBpexnatoniee [IHK-BoznmetictBue. K TakuM aHTHMyTareHam OTHO-
CSITCS BCE MIPUPOIHBIC U CHHTETUYECKHE aHTHOKCHIAHTHI.

HelicTBre penapalOHHBIX AaHTUMYTar€HOB CBSI3aHO C AKTUBALMEH IPOLIECCOB perapanuu
nepBuYHbIX noBpexaeHnid JJHK, BpI3BaHHBIX MyTareHamu. BelecTsa 3TOro mojakiacca OKa3blBaroT,
IpeXxe Bcero, Bo3aelcTBHe Ha akTHBHOCTH (epmenToB penapanuu JHK. CrnocobnHocTs BemiecTBa
OKa3bIBaTh BIMSHUE HA MPOLECCH PEKOMOMHALIMK OOBIYHO COYETAETCS C €r0 MyTarcHHbIM M aHTUMY-
TareHHbIM JeWCTBHEM. BO3MOXKHBI 3aBUCSININE OT 103BI MEPEXOAbl OT MYyTareHHOTO K aHTUMYTareH-
HOMY JIEHCTBHUIO OJTHOTO U TOTO 7K€ BELIECTBA.

T. Kana ¢ corpynaukamu (28, 53) uccnenoBanu reHeTudeckuii 3p(eKT dKCTpakToB 59 oBo-
e 1 GPyKTOB B YCIOBUSAX HHAYLIMPOBAHHBIX MYTAIlMi Pa3IMIHBIMU MHPOJIM3aTaMH, 00pa3yOIIIXCs
B MHIIIE TIPY KOIMYEHWH U KapeHHH. Pe3ynpTaThl Hccae10BaHui MOKa3ail, YTO aHTUMYTareHHbIM 18-
cTBHEM 00J1afatoT SKCTpakThl 10 u3 59 pacTtenuii, B 4aCTHOCTH, KaIlyCThl, 3€JICHOTO Mepla, OaKiaxkaH,
S0JIOK, JIOITyXa, JTyKa, HMOUPS, MATHI, aHaHAca, KaIycThl OpokKoiuie.. Ha mpuMepe SKCTpakTa KamycThl
YCTaHOBJICHO, YTO aHTHUMYTareHHBIA (akTop 00JIaaeT MePOKCHIa3HONW aKTHBHOCTBIO.

OOHapyKeHO TaKXkKe, YTO SKCTPAKTHl KaIlyCThbl, peANca, IIBETHOW KalyCThl COAEPKAT aHTUMY-
TareHHbIC areHThl, MHAKTUBUPYIOIIUE MYTAareHHYI0 aKTUBHOCTb IPOJIYKTOB MPEBPAILlCHUS HUTPATOB
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HaTpus. B 3HAUNTEIbHO MEHBIICH CTENEHN CHIKAIOT MyTaOMIBHOCTD SKCTPAKTHI Peauca, BUHOTPaa,
UMOUpS, IIBETHON KaIlyCThl, IPOPOCTKOB rOpoXxa.

OTH CBOHCTBa MOTYT OBITH XapakTepHBI U LIS 3JIAKOB, UMEIOIINX BBICOKOE COJepKaHUE TOKO-
(bepornoB, 00aaga0IMX aHTUMYyTareHHOW akTuBHOCTHIO. [Ipodeccopom I'. JI. BepapimeBbimM u apyru-
MH YYEHBIMU OBIJIO M3YyY€HO aHTUMYTAareHHOE NEHCTBHE 3KCTPAKTOB JICYTEPOKOKKA, HKEHBIIEHS, IIH-
MOBHHKA, OOJIEMMXOBOTO Macia U MHOTHX Apyrux pacternid (16, 50). MccnemoBanus mokasaniu, 9To
9KCTPAKTHI 3TUX PACTCHUH MHTHOUPYIOT CBOOOAHBIE PAUKAaIIbl, IPUBOAALINE K MyTaLIUSIM.

OueHb BaXKHBIMH M JOCTYIHBIMH HWCTOYHUKAMH AHTHMYTAarcHOB SIBJIIIOTCS COKM IUIOJOB U
OBOILIEH, ColepKale MUHEPAJIbHBIE COJIH, Caxap, BUTAMHUHBI, OPraHUYECKUE KUCIIOTHI.

A camblii TJaBHBI aHTUMYTareH — BUTAMHUHBI HAXOJATCS BO BCEX COKax B pa3HOM KOJHYe-
CTBE.

Tenepb Ha30BeM pPacTeHUsI — AHTUMYTAr€Hbl, PAaCIIPOCTPAHEHHBIEC HA TEPPUTOPUU Y KPAaUHbI U
HaunboJiee JOCTYIHBIE AJIsl HCTIOTIb30BaHUs. DTO TaKue NPSHbIE PACTEHUS KaK JIYK permvaThiid, IeTpyI-
Ka, Tepell KpacHBIH, cayiaT, YKpOIl, IIHHAT, CellbAepei, T1aBp OJaropoHbIi, ropunia oenasi.

W3BecTHB MHOTHE CTUMYJUpYIOIUE (HU3HOIOrHuecKiue (PYHKIMU PACTCHUS: JKEHBIICHb —
OKa3bIBACT TOHHU3UPYIOLIEe, UMMYHOOHOJIOTHYECKOE, I'ePOIIPOTEKTOPHOE, OOLICYKpEeIUIoniee Ae-
CTBHE M AHTUMYTareHHbBIH 3QQEeKT; DIEYTEPOKOKK — HCIOIB3YIOT MPH 3a00JNEBaHUSIX CEpleUHO-
COCYIHUCTOM, MOUYETIONIOBON CHUCTEM, IIPU HApYyLICHUH OOMEHa BEIECTB, LIEHTPAIbHON U nepudepuye-
CKOM HEpBHOH CHCTEMBI. JTO TaKKe aHTHOAKTEPUIMIHOE, OOMIEYKPEIUIIoniee, repOIpOTeKTOPHOE
cpenctBo. [IMoH AaeT MpOTUBOCYJOPOKHOE CPENCTBO, MCIOIB3YETCs MPH Pa3IMYHBIX 3a00J1eBaHUIX
HEPBHOW CHCTEMBI, a TaKXKe MPY 3a00JIEBAHUAX KEMYJOYHO-KHIICYHOTO TPAKTA.

W3BecTHO aHTUMYyTareHHoe JeiicTBre 00JIETMXOBOTrO Maca.

[1TnpoKO U3BECTHO AHTUMYTAreHHOE JEHCTBUE NIPENAPAaTOB POPOCTKOB MIICHULIBL.

I/I3BCCTHO, YTO MIICHUYHOC 3€PHO COACPKUT B CBOEM COCTABEC MHOI'O IICHHBIX BCHICCTB: aMU-
HOKHCIIOT, BUTAaMUHOB Tpymisl B, PP, ocobenno nedunmutHeiit Butamua E. OcHOBHast Macca 3THX T10-
JIe3HBIX KOMIIOHEHTOB TEPSIETCs IIPU NIepeMOoIie 3epHa B MyKy U Bblnedke xjeba. [Ipenapatsl xe, npu-
TOTOBJICHHBIC HECIIOCPEACTBEHHO M3 3€PCH U NPOPOCTKOB IMIICHUIILI, HE TEPAOT 3TUX BCIICCTB, KOTO-
pble U 00ecleYnBalOT aHTUMYTareHHoe JelcTBre. Hamu mpoBOMIINCH SKCIIEPUMEHTHI Ha OOBEKTax C
Pa3InYHBIM YPOBHEM OMOJIOTMYECKON OpraHM3allly, BKIIOYas, IPOKAPUOTHI U 3yKapHoThl. [lpu sTom
PETUCTPUPOBAIHCH KAaUYeCTBEHHO pa3iMyHbIe M0 CBOEMY (DOPMHPOBAHUIO MYyTalUH. VCHBITHIBAINCH
nmpernapartbl IPOPOCTKOB IMIICHUIIBI B YCIIOBUAX KaK CIIOHTAHHOT'O, TAK U MHAYIUPOBAHHOI'O MyTarcHe-
3a, 71 9Yero MCIIOIb30BAINCh Pa3IMyHble O0BEKTHI U TECT-CUCTEMBI. Y CTAHOBIICHO, YTO HCIBITHIBAC-
MBI€ Ipenaparhl B IIMPOKOM JMana3oHe KOHLIEHTPALUi, 0IHAKO, C 10303aBUCUMOM 3()()EeKTUBHOCTHIO,
WHrUOMpYeT MHAYIUPOBaHHBIA MyTareHe3. TakuM oOpa3oM, MOJOXKUTENbHBIE PE3yNbTaThl IKCIIEPH-
MEHTOB, IPOBEJICHHBIX Ha PACTUTEIBHBIX U )KUBOTHBIX OPraHU3Max, CO3Aal0T PEeaJIbHbIE MPEANOCHIIKI
JUIS MCTIOJIb30BaHUs IPEnapaToB MPOPOCTKOB MIIEHHIBI B Ka4eCTBE MEPCIEKTUBHON NOOAaBKH B Je-
4eOHO-POQMITAKTUIECKOM THTAaHUU. YCTAHOBIEHO TaK)Ke, YTO aHTHMYTareHHBIM JeHcTBHEM 00ja-
JaroT MperapaTel HE TOJBKO IMMPOPOCTKOB IMUIICHUILI, HO U APYTUX paCTeHHﬁi 4YCucCBUIlbI, p€auca, Cou,
¢acoinu, KieBepa, JIOLEPHbI U JIP., YTO AA€T MOIIHBIA UMITYJIbC K AaJbHEHIINM HCCIICAOBAHMSM.

OddexTrBHAs pacTUTEIbHAS allTeKa COMEPIKUTCS TAKKE B YaIlIKe Yas U B HEKOTOPOH CTEIECHU
— Koe nm mokomasa.

Yaii comepXuT JUMOHHYIO, IIABEJIEBYI0, TUPOBUHOTPAAHYIO, I0J04YHYI0, (hyMapoByIO U OpY-
TH€ KHUCIIOTHI, TOJIOKHUTEIBHO BIUSIOIINE HA MOTOPHYIO (DYHKLMIO MHUIICBAPUTENBHBIX OPraHoB, 00J1a-
Jarorye OaKTepUIMIHBIME CBOWCTBAMH, PETYIUPYIOIIUE aKTUBHOCTH TOPMOHOB, ()EPMEHTOB H JPY-
rux OMOJIOTMYECKH aKTHBHBIX BemlecTB. B wae 10 ¢epmeHTOB, U3 4yKcaa KOTOPHIX BEIyLIMMU CUUTA-
I0TCsI TONTUQEHONIOKCHa3a, IEPOKCHAa3a, KaTajda3a U HHBEpTasa.

Conepxanue Butamuaa P coBMecTHO ¢ ButamuHOM C 00YCJIaBIMBaET BBHICOKYIO OMOJIOTHYE-
CKYIO aKTUBHOCTb 4asA, OHU PEryJIUPYIOT IMPOHUIACMOCTh KaIlTUJLIAPOB. Butamun P n kaTexuHBI das
CUMTAIOTCS TOJIE3HBIMHU TIPH JICYCHUH TaKuX 3a00JieBaHMN, KaK XPOHWYECKUH TIemaTHT, peBMaThyie-
CKHUH SHIOKapNT, HEQPHT, & TAKIKE HEKOTOPHIX POPM KOKHBIX 3a00I€BaHU.

B gae obHapyxeHo oOmime npyrux BUTaMuHOB: A, By, B,, manToreHoBsie kucnotsr, PP, K.

Yaii moMoraer npu TpHIIe, MPOCTY e, MOBBIIIAET IMMYHUTET NP Tepriece, pH 3a001eBaHUH
MOYEK, P LIUCTHUTE, HepHTe, IPU OYEYHO-KAaMEHHOH 00JIe3HH, IpH 3a00JIEBaHUAX MUIIEBAPUTENb-
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HOT'O TPaKTa: OCTPOM M XPOHMUYECKOM TacTpPHUTE, Yail MOJIE3€H JKENTAIOIUM MOXY1eTh, KaK CPEICTBO OT
TOJIOBHOH OOJIH.
Bopa s yast momkHa OBITH YMCTas, MsTKasl, )KEIaTelIbHO CTPYKTYPUPOBAHHAS C MMOHUKEH-
HBIM COJICpKaHUEM ACHUTEepHs U TPUTHA. MBI CO31aIn YKPauHCKYIO LIKOJTY 3aBapHBaHUS U MPUTOTOB-
JICHHUS Yasl.
JKenast BHECTH CBOM BKJaJ B COXPAaHEHHE 340POBbSI YKPAUHCKOI'O HAPOAA, MBI, €CTECTBEHHO,
00paTHIUCh K caMoMy 3((EeKTUBHOMY B MUPE MCTOYHHKY JIUeOHBIX MHUIIECBBIX J00OABOK U JIEKAPCTB
— mupy pacteHuil. Hamu paspabotansl pasnnusble (OpMbI HCIIOIb30BAHUS PACTEHUN AJISL 3THX Iie-
JIeif — OT TabJIeTOK, ITOPOIIKOB, 10 Macel sl yaeB 1 bAJKei.
Hayuno-npousBocTBeHHBINH LeHTp «JlaHuKa» yxe mHOro et mpumenser bAXu nnsa neue-
HUS 1 TPOPUIAKTHKH Pa3IMYHBIX 3a00I€BaHHMA.
BAXu BXxonaT B OMOAaKTHUBHBIE TEIM I YXO0/a 3a KOXKell Jinna, eu, Tpyay, pyK, HOT, BOJIOC.
Ha ux ocHOBE rOTOBATCS TeNMW: aHTHLEUTIONATHBIN, A Tylia, A CyCTaBOB, AJSl OPUThS U APYTHX
nenen.
Bce nekapctBa «/lanuku» BeIxogsaT mon rpudom «Biolay (YTo o3HawaeT OHOJIOTHMYECKH aK-
TUBHBIE JIEKapcTBa). Bo MHOTHX myOnMKanusax cOTPYAHUKOB «JlaHUKW) OMHMCaHBl UTOTU MHOTOJIETHE-
r0 HWCIOJB30BaHUS JIeUeOHO-TIPOPMIAKTHYSCKUX CBOKMCTB mpemapaToB cepun «Biola» (32,34,
40,44,46-50). Bce o nayT Kak muIneBble 100aBKH, KOMIOHEHTH KocMeTnku, bAXKu u npyrue ne-
KapCTBEHHBIE (JOPMBL.
000 ¢upma «Jlanuka» paspaboTana U 3alaTCHTOBANIA BAaKyyM-KOHICHCAIIMOHHYIO TEXHOJIO-
THI0 TIepepabOTKH PacTUTETHHOTO CHIPhSl C BBHICOKOW COXPaHHOCTBIO €T0 MEepBOHAYAIBLHBIX CBOMCTB,
YTO MO3BOJIMJIO CO3/IaTh HOBYIO CEPHIO OMOJOTHYECKH aKTHBHBIX 100aBok (BAJ]) «Biola». Hlaasmuit
TEMIEpaTypHbIA U MEXaHMYECKHN PEKUM TepepaboTKU MO3BOJISIET MAaKCUMAaJIbHO M3BJICKATh U COXpa-
HSTH MUTATENLHBIC U [IeJIeOHbIC KOMIIOHEHTHI PaCTEHHH.
®dupma npou3BOIUT GUTONPOIYKLHUIO B BUAE PA3IUIHBIX QOpM:
— Owmomornvecku akTHBHBIX )uakocteil (BAJXKeii), KoTopble MpeACTaBISIFOT COO0H MeXKITe-
TOYHYIO ¥ BHYTPHKJIETOUYHYIO JKHUAKOCTh, SKCTParupOBaHHYIO W3 PACTEeHUH M HECy-
Y10 X UH()OPMAIIMOHHOE HAYAJIO;

— TabJEeTOK M MOPOLIKOB U3 CYXMX PACTEHHUH, COXPAHSIOLINX BBICOKYIO aKTHBHOCTH HCXOJI-
HBIX OMOJIOTHYECKUX BEUIECTB PACTEHHIA;

— KOHIICHTPUPOBAaHHBIX MaceT;

— BUTAMUHHU3UPOBAHHBIX MTUILEBBIX JOOABOK;

— HATypPaJIbHBIX NIPENIapaToB AJIsl 0340POBUTEIBHON KOCMETHKH.

B kauecTBe JiekapCTBEHHBIX pacTeHuit pupma «Jlanukay» ncnomnnsyer 6osee 100 BUIOB Tpas.

B cocTaB nexapcTBEHHBIX pacTeHHH, M3 KOTOphIX momydeHa BAX «CMechk JekapCTBEHHBIX
pacTeHuii», BXOAIT MHOTOKPAaTHO anmpoOWpOBaHHBIEC JIEKAPCTBEHHBIE PACTEHMS, MIMPOKO HCIIOb3Ye-
MbI€ B HAPOJHOM 1 0(DUIIATBHON MEIUITUHE: TIOJJOPOKHUK, TTOJIBIHB, TOJIEBOW XBOIII, JIOITYX, KparuBa,
yucThs 0epesbl. B coctaB BAXK «OpolHast cMech» BXOJAT TaK)Ke OBOINM — UCTOYHUKU MHOTHX Jie-
KapCTBEHHBIX BEIIECTB. DTO — KaIlycTa, MOPKOBB, CBeKJIa. OHU TakKe IIHUPOKO UCIIOJIBL3YIOTCS B Tpa-
JMIIMOHHOW MEJTUIIMHE, SBIISIFOTCS UICTOYHMKOM IIEHHBIX JIeYeOHBIX TIPEnapaToB.

Opnako W3 JUTEpaTyphl M3BECTHO, YTO JIEKAPCTBEHHBIE PACTEHHS, MCIIONb3yeMble B MEIH-
LUHE, Hapsly C LUEHHBIMU OMOJIOTMYECKH aKTUBHBIMH BELIECTBaMH, 00JIaAaloMMu 3()(eKTUBHBIM
Je4eOHO-IPOPHUIAKTHYECKUM JCHCTBUEM, COJEPKAT BEIIECTBA, HAIIPUMED, apUCTOJIOTMHOBYIO KUCIIO-
Ty, KOTOPBIE TPEICTaBISIOT CEPbE3HYI0 OMAacHOCTh I 370POBbS MoTpedutenel (cM. calT News
Batteru. ru). Ilo maHHBIM KaHIHMIaTa METUIIMHCKHX HayK A. MenbHukoBa (37), KUTaliCKUe y4YCHBIE
HAIIUIM, YTO JaKe JKEHBILIECHb MPUBOIUT K THKEIBIM MOPOKAaM pa3BUTHS SMOPHOHOB KPBIC, SBISIETCS
MOIITHBIM TepaTtoreHoM. OuH U3 TIUKO3UIOB KEHBIICHS, THHCEHO3UA Rbl, y sMOproHOB KpHIC, TT0-
smygaBmnx 30 MKT 3TOTO MTaHOKCA3W/1a, BEI3EIBAET TIOPOKHU PAa3BUTHUS CEP/IIA, T1a3, KOHCYHOCTEH.

[losToMy mpexae 4YeM HCIONb30BaTh TO WM HMHOE pacTeHHe B KadecTBe JieueOHO-
MPOPUIAKTHYECKOTO CPEJICTBA, €ro HeoOXOJMMO THIATENFHO BCECTOPOHHE HM3YYHTh, OCOOCHHO €ro
TeHOTOKCHYECKHE U KaHleporeHHbie 3pdekrel. Bee pacTenus, ucnoibp3yembie B mpon3Boactee HITO
«lanukoii» moasepraiotcst rimyookomy nsyudeHuro. [lockonbky B BAXKax rmaBHbIM neiicTByrommm
HAyYaJIoM SBJISIETCS BOJA, PACCMOTPUM Boay 0ojiee HOAPOOHO.
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3. MamATb 1 apyrne Heo6bACHMMbIE HayKOM CBOUCTBa BOAbI

YenoBeyecTBO HCCIEIyeT BOIY C MEPBBIX BPEMEH CBOETO cymiecTBOBaHMA. OHAKO HCCIEN0-
BaTeJH JIVIIb CJIETKA MPUTIOTHSUIIH 3aBecy HaJl ee TaitHamu (18—20). Haubonpmne ycexu JOCTUTHYTHI
B W3YyYCHHH CTPYKTYphl MoJeKkyisl Boiasl H,O, m3oTomHOro cocraBa ee BOIOpOJa M KHCIOPOIA
(18,23).

Hamu pa3paboTana Hayka o poii BOABI B )KU3HEHHBIX Ipoleccax — akpaduoruka (15). Pas-
JIeNIOM aKBaOWOTHKHU SIBIISICTCS. M30TOMUKA — OOJIACTh 3HAHWK 00 HM30TOMHOM COCTaBEe BOAOpOIA U
KHCJIOPO/a BOJBI.

3.1. Boda u 2omeonamusi

3arasiku MOIHOTO J1e4eOHO-TPO(UITAKTUIECKOr0 NEHCTBUS OMOIOTNYEeCKN AaKTUBHBIX KHUIKO-
CTel TECHO CBS3aHBI C CAMOW TAaMHCTBEHHOM, 10 CHUX MOp HE OOBSICHEHHOH HayKoil cyOcTaHuuen —
Bonoii. Benws Bce BAXKu o cytu gena — umcras Boja, Hecyniasi HHQOPMAIMIO O TOM PacTUTEILHOM
opranm3Me, OTKyja oHa moxydeHa. B BAXKax HeT 3aMeTHBIX KOTUYECTB KaKHX-THOO CyOCTaHIIWH,
KpoMme BoJbl. OmHaKO OHHU HecyT crienuduyaeckuii 3apsii nHPOPMAaLH, KOTOPBIM OKa3bIBaeT 0340paB-
JUBaroIIee JeHCTBUE HA Opranmu3M uenoBeka. Curyarus ¢ bAXKamu HanmoMuHaeT 3araKy roMeornaTiu
— HOBOT'O HAay4HOI'O HamlpaBlICHUsS B MEOULUHE, BO3HUKIIEr0 Ha rpanu 18 u 19 BekoB. OCHOBHBIM
JIEKapCTBOM T'OMEOIATHH SBIISIETCS YHCTask BOAA CO CTPYKTYPHOH HaMATHIO O TOM WJIM WHOM JIEKap-
CTBEHHOM BEIL[ECTBE, KOTOPOE paHblle OBUIO B HEH pacTBOPEHO. MWIIMOHBI JIOJIEH W3JIeYNBAIOTCS
roMeonarniyeckoit Bogoil. OHa npu3HaHa Kak d(PeKTHBHAS BETBb MeUIKUHBL. CylIecTByeT OrpOMHAas
JTUTEepaTypa 1o rOMeoNaTH!, HEKOTOPBIE CCHIIKM Ha KOTOPYIO MBI ITpuBoauM (22, 30, 42).

KpaTKO OIMUIIEM UCTOPHIO U CYHIHOCTH 'OMEOIIAaTHU B CBA3U C M3YYCHHUCM MCXAaHU3MOB I[GI‘/'I-
ctBus bBAX.

OcHoBaTrenb HOBOTO HAIPABICHUS B MEAWIMHE ToMeomnaTun — mpodeccop Jledmmurckoro
yauBepcutera Camyans ['aneman (1755 — 1843). Uccnenys pazHooOpa3HbIe JTeKapCTBEHHBIC BEIlle-
CTBa, OH 3aMETHJI BOT TaKyl0 3aKOHOMEPHOCTB: €CITM B OOJBIIHNX J103aX OHHU BBI3BIBAIOT Y 3/I0pPOBOTO
yenoBeka 0ole3HeHHbIE IMPOABJICHUA, TO B MaJIbIX A03aX MOTYT JIMKBUIUPOBATH HOJIOGHI)IG IIposBJIC-
HUs1 y 0051bHOTO. BBIXOAMII0, YTO OJTHO M TO K€ BEIIECTBO OJHOBPEMEHHO MOXKET BIIUSTH [10-Pa3HOMY,
Jlake TraMeTpaibHO MPOTHUBOIIOIOKHO. |'aHEMaH CMOT YJIOBUTH 3Ty 3aKOHOMEPHOCTh U Ha €€ OCHOBE
CO3/1aTh HOBYIO TEPANeBTUYECKYIO cucTeMy. Ee Ha3Baam romeonaTHen: OT TPEYECKUX CIOB «TOMEO)
— Mo00HBIH, «11aToc» — crpaganue. OTCro1a ee OCHOBHOM MPUHIMIL OJ00HOE JICUUTCS NOJOOHBIM
(22).

UtoO0BbI JIeKapCTBO B TOMEONATHH 0Ka3ajlo CBOE JEUCTBHE, €ro HY)KHO MHOTOKPATHO Pa3BeCTH
B TAKOHM CTENEHH, YTOOBI B PACTBOPE OCTAIUCH JIUIIb CIEbl €T0 XUMHUYECKOW CyOCTaHIIMH.

Kpome 3Toro romeonatuueckoe JeKapcTBO 00peTaeT HEOOXOAMMbIE CBOMCTBA B POLIECCE €TI0
IMPUTOTOBJICHUSA IIYTEM MJIMTCIIBHOTO BCTPAXUBAHUA (HOTeHHI/IpOBaHI/IH), a INOTCHIUA pacTBOpa OIIpe-
JIeJSIeTCsS HOMEPOM pa3BeICHUs!.

[lepBbie pa3BeaeHuUs] OTIMYAIOTCS HU3KOW MOTEHIMEN U jeyaT OCTphle 3a00IeBaHusl, a rmocie-
JIyIOTIHE pa3BeAeHMs (BILIOTH IO IBYXCOTOM M BEHINIE) — XPOHWYECKHE. B roMeonaTindeckux mpemna-
paTrax COACPKATCA HUYTOXKHO MaJIbI€ TO3bl UCXOJHOI'0 BEUICCTBA — HUKAKOI'O XUMUYCCKOI'O 3(1)(1)CKT3
OHHU NPOU3BECTH HE MOTyT. Ho KaIplii U3 3THX pacTBOpOB 00JagaeT 3JIEKTPOMATHUTHBIM MOJIEM CO
CBOMM YacTOTHBIM CIIEKTPOM, MPHUYEM, KaK MTOKA3bIBAIOT TOYHEHIINE U3MEPEHUs, NPHU MOBBILIEHUU
MTOTCHITMH CTIEKTPAIBHEBIE IMHUW CABUTAIOTCS B CTOPOHY Bce 0Ooiiee U OoJiee BHICOKMX YacTOT. DJIEK-
TPOMarHUTHOE IoJie POPMUPYET CTPYKTYPY BOJIBI, KOTJa HECTAOMIIBHBIE acCOLMATBI MOJIEKYJ BOABI
00pa3yloT KpaTKOBPEMEHHYIO MaMsSITh O JIEKAPCTBEHHOM COCIUHEHHUH, a yCTOWYMBBIE (paKTanbl —
JUTTEIHHYIO, COXPAHSIONIYIOCS TIPH €T0 ITOJTHOM YAAJCHHUH.

MHorue uccieqoBaTesd CYUTAK0T, YTO IIPU MNOTEHUUPOBAHUM BAXKHYIO POJIb UTPAET MAarHUT-
HOE ToJie 3eMJIM — €T0 CHJIOBBIC JINHUU HCXOJHOE BEIECTBO MEPECEKaeT MpHU BCTPSIXUBaHUU. B Tex
CITy4asx, KOTJa MOTeHIIMPOBaHNE MTPOMU3BOIUIIOCH B CTICITHAIBHOM Kamepe, B KOTOPO# OBLIO UCKITIOYe-
HO BJIMAHHWEC MAarHuTHOT'O I10JIA 36MHI/I, JICKapCTBO HE MPHUHOCUIIO HUKAKUX PE3YJIbTAaTOB.

N3BecTHO, YTO 37IEMEHTAPHBIE YACTUIBI AaTOMA MOTYT CYIIECTBOBATh B BHJIC YACTHUIIBI U B BUAC
BoJIHBL. [10 Mepe yBennueHnst Macchl YaCTUIBI BOJIHOBBIE CBOMCTBAa YMEHBIIAOTCS.
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B nposiBienun dapmakonornyeckoro 3¢dexra Ha onpeneieHHOM YpOBHE OpraHM3aluH K-
BOM MaTEpUH UTPAIOT POJIb HE TOJBKO KOPIYCKYJISIPHBIE CBOMCTBA JIEKAPCTBEHHOI'O BELIECTBA, a TaK-
xe u BonHOoBbIe. H. A. Bynpeiiko B «@unocodckux Bompocax xumum» nucai: «Pu3nueckoir 0CHOBOH
JUCKPETHOCTH U HEMPEPBIBHOCTH XUMHYECKON OpPraHM3alliy BEUIECTBA... SIBISETCS JABYEOUHAsI KOp-
IIyCKYJISIPHO-BOJIHOBAS IPUPOJA 3IEKTPOHOB. IlocnenHue, Kak 0Kkazanoch, €CTh OJHOBPEMEHHO U IHC-
KpEeTHBIE YAaCTHUIIbI, U HETPEPHIBHBIE BOJIHBI... AHAJIOTUYHBIMH JIBYEAWHBIMH CBOWCTBAMH OO0JIaIaioT
aTOMBI U MOJIEKYJIBD».

Hurne tak sipko He MpOABIAIOTCS WH(GOPMAIIMOHHBIE CBOMCTBA BOJIBI, Kak B romeonarud. [1o-
3TOMY O0Jiee TTOJPOOHO PAaCCMOTPHUM 3HAYEHHE BOJIBI B MEXaHU3ME JICUCTBUS TOMEOTIATHYECKUX TIpe-
MaparTos.

MartepuaiabHOl OCHOBOM 3HEPronHGOPMAIMOHHONH MaTpPHUIIBI YeJIOBEKa SBJSAETCS, O TaHHBIM
psna ucciaemoBarenei (24), kjaeTouHas Boja opraHu3Ma. B MHOTOKJIETOYHOM OpraHU3Me KUBOTHBIX H
pacTeHHi HaIMYECTBYET BHYTPHMKJIETOUHAS M HaXOAALIascs B MEXKKJIETOYHOM IPOCTPAHCTBE BOJA.
Mosekynbl BOoAbI OMTIONSAPHBI M HA MEMOpaHax KIETKH 00pa3yloT clou Bojbl, noxozsmue 10 100 u
Oosee cioeB. DTy BOAY HA3BIBAIOT JKHUJIKUM JIBJIOM, TaK Kak OHa 0oOpa3yeT CTPYKTYypy JbJa, KOTopas
o0Jer4aer ABIKEHUE MMPOTOHOB U DJIEKTPOHOB I10 €€ BOJIOPOIHBIM CBS3SIM.

Cpenn Bcex CYIIECTBYIOIIUMX B OPraHHU3ME YNOPSIOUYEHHBIX PacTBOPOB (COJBBATOB) HETpe-
MEHHO €CTh HaJIMOJICKYJISIPHBIE KOMILICKCHI B BHJIE aCCOIMATOB U (PPAKTAIOB, SBIISIONINECS CTPYK-
TYpHOU OCHOBO# maMsATH BOsI (24, 26, 27).

OKCNepUMEHTATILHBIM MOATBEPKICHUEM U JOKA3aTeIbCTBOM IMaMSATH BOABI SBJSIOTCS Pe3yib-
TaThl HcCenoBanmii ppaniysckoro ouosora JK. benBucra, HauaTele uM B 1985 1. YueHslil ycraHo-
BHWJI, YTO MOJIEKYJa, PACTBOPEHHAsI OYTH 1O HOJHOTO MCUYE3HOBEHUS, IIPOJOJIKACT COXPAHATh CBOU
CBOMCTBA, a MOJIyYEHHBIH MPH 3TOM PACTBOP COAEPKUT €€ «IaMsATh». 3aT€M 3TO OTKPBITHUE MaMSTH
BOJIbI OBITO TIOATBEPIKACHO pOCCUICKMM ydeHbIM PaxmanuubiM FO. A., KOTOpBIN 3amaTeHTOBAN 3TO
OTKpBITHE.

Hamomaum BeIBOABI naypeata HoOemeBckoit mpemun A. Cent-lpepapu: «buosnorus, Bo3-
MOJKHO, HE IpeycIiena JI0 CHX Mop B MOHUMaHWU Hauboliee OCHOBHBIX (DYHKIMH HM3-3a TOTO, YTO OHA
KOHIIEHTPUPOBaJa CBO€ BHUMAaHHE TOJHKO Ha BEUIECTBE B BHJIE YACTHII, OTAEIAS UX OT JBYX MaTpHI]
— BOJBI U 3JEKTPOMArHUTHOrO nojsi». KpoMe Toro, oH mucai: «... BOJIa COCTABISIET €AUHYIO CUCTE-
MY CO CTPYKTYPHBIMH 3JIEMEHTAMH, B KOTOPBIX CTAHOBATCS BO3MOKHBIMH JJIEKTPOHHBIE BO30YKICH-
HBIE COCTOSHHS, BECbMa MaJlOBEeposiTHhIe Oe3 Hee. [IpoTomnazmarnyeckue CHCTEMBI, B KOTOPBIX BO3-
HUKAIOT 3TH BO30YXKIEHHS, CO3JAI0T M BOJHYIO CTPYKTYpYy, HEOOXOMUMYIO IUIsi BOSHHKHOBEHHS, a
TaKk)Xe U1 PaclpoCTpaHEeHUs BO30YXIeHWs. bruomorndyeckue QyHKIUKM MOTYT (PaKTHUECKH 3aKITFO-
4yaThcsd B OOpa3OBaHUM M HAPYUIEHUHM BOJHOM CTPYKTYPBI; ...BOJIHBIE CTPYKTYPHI M UX B3aMMOJEH-
CTBHS C JIEKTPOHHBIMH BO30YXACHHUSAMHU TECHO CBSI3aHBI C CAMOI CYIITHOCTBIO «OKMBOT'O COCTOSTHHSY.

lleneOHOE, SHEPreTU3UpYIOIIee JACHCTBUE BOABI M3BECTHO C JaBHHUX BpeMeH. [1OBBINICHHBIH
HMHTEpeC K BOJIE BO3HUK HE CIy4aiHO. Bo-TIepBBIX, B 3HAUMTEIBHBIX KOJIMYECTBAX OHA COAEPIKHUTCS B
cocTaBe Tell JKMBBIX cymiecTB. OpraHu3M 4enoBeka, Hanmpumep, coaepkut npumepao 70 — 76% Bo-
IbI, IPUYEM B KpOBH ee — 0KoJ0 80%, B Mbrmmax — 35%, B koctax — 25%. Ecnu opranusm veno-
BeKa TepsieT B Bue BoAbl 12% Macchl Tena, HaCTynaeT CMepTh.

Bo-BTOpBIX, BOfa 00J1a/1aeT psIOM YHUKAILHBIX CBOMCTB. BaskHeimiel ee 0COOCHHOCTRIO SIB-
JsieTcsl CIOCOOHOCTh OMpPENENEHHOE BpeMsl COXPaHATh BHYTPUCTPYKTYPHbBIE U3MEHEHUsI; HHBIMH CJIO-
BaMH, BOJIa MOXET BOCIPHHUMATD U XPaHUTh MH(OpMALUIO, TIepeiaBacMyt0 OMOJIOrHYECKUMHU 00bEeK-
TaMu, 00J1a/1aeT CBOCOOPa3HOM CTPYKTYPHOH «ImaMsaThio».Boa «3anmoMuHaeT JeHCTBHE dJICKTPOMAr-
HUTHBIX H3ITy4EHUI.

Eme B 30-x romax XX B. uranbsHckuii uccnenoBatens [x. [lukkapau oOHapy»kuin ompene-
JICHHYIO CBSI3b MEXAY aKTMBHOCTHIO COJHIIA ¥ HEKOTOPHIMH IapaMeTpaMHu CBOMCTB BOnbl. B mamb-
HEHIIeM BBISICHIIIOCH, YTO BOJIa «3alIOMHUHAET» HE TOJBKO BIHMAHHE BCEX BHIIOB 3JIEKTPOMArHUTHBIX
W3TY4YEHHUH, HO U JIefiCTBUE TEXHWYECKOH BHMOpaluu, ynbTpas3ByKa, c1aboro 3JIEKTPUYECKOTO TOKa,
BO30YK/ICHUE YeJIOBeKa U T. 1. BoJia siBisieTcs uiealibHbIM HOCHTENIEM HH(POPMAIIUH.

Ecnu oObIkHOBEHHAs BOJa 00JIaIaeT TAKMMH YHUKAIBHBIMHA CBOWCTBAMH — KaKUe HEOTPaHU-
YEHHBIE BO3MOXKHOCTU TaWUT B ceOe CIOKHEHIMi dernoBeveckuii opranusM, Ha 70% cocrosiuid u3
BOJEI!
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Hay4noe oTKpbITHE O CYIIECTBOBAaHUH JIEKTPOMATHUTHBIX MOJICH M MX TOKOB B )KHBOM Opra-
HU3ME U3MEHIIIO B3TJISi Ha OOJIE3Hb U JIeUeHHeE.

HeiicTBre Mr000r0 MPHUHATOrO MEPOPabHO MM CYOJIMHIBaJbHO TOMEONAaTHYECKOrO JieKap-
CTBa OCYILECTBIISIETCS Yepe3 KPOBb.

[To Mepe BcachIBaHUS B KPOBB JIGKAPCTBEHHBIE BEIIECTBA PACIIPENENSIOTCS B BOTHOU (haze op-
raHn3Ma, BKJIFOUAIOIIe YacTh KPOBH, MEXKIETOUHYIO F BHYTPHUKIETOUHYIO BoAy. B 1emom ata ¢asza B
HOpMe cocTtaBisieT npumepHo 70% Bcero Tena yenoBeka. KpoBb cONEPKUT 3IEKTPOHBI U UMEET DIIEK-
TPOMAarHUTHYIO MOJSPHOCTH. JIt0OBIe TOTEHIIMPOBAHHbIE JIEKAPCTBEHHBIE BEIIECTBA MPUOOPETAIOT HE
TOJIBKO 3JIEKTPOMArHUTHBIE CBOMCTBA, a TaK)K€ M BOJHOBBIC. Y CTaHOBIIEHO, YTO MOJIEKYJa, PacTBO-
PEHHAs MOYTH A0 MOJIHOTO MCYE3HOBEHHMS, MPOJOJDKAET COXPAHATH CBOM CBOWCTBA, a MOJTYYCHHBIN
MIPY 3TOM PACTBOP KHUIKOCTH CONEPKHUT «aMsITh» O €€ CBOHCTBaX.

3.2. CmpykmypHasi ocHoga namsimu 800b!

[loutn monBeka 3aHUMAsCh U3YYEHHUEM BOABI, Mbl YOEIMIUCH, YTO OCHOBOM OMOIOTHYECKOM
uHpopMauu seisercss Boga. [103ToMy MBI pa3paboTany KOHIECNIUIO 00 YHHBEpCaJIbHON cucteMme
BO/IHO-CTPYKTYPHOM peryJsluy )KU3HeHHbIMU Tiporieccamu (11, 13).

Ha Hamm paGoTsl o mamsATH BoIbI onupancs akagemuk 0. A. PaxmaHuH, KoTja TI0/1aBa 3a-
SIBKY Ha JUIUIOM 00 OTKPBITHH HaMSTH BOJBI.

NupopmarimonHslii ciaen Ha Boje B 1971 1. OTKPBUI U TUIOAOTBOPHO €ro U3y4aeT cHavaja CTy-
JIeHT 4-To Kypca (akynpTeTa BEIYUCIUTENBHON TeXHUKN VKeBCKOTO YHUBEPCHUTETA, a 3aTeM mpodec-
cop, akagemuk MAU B. /1. IIneikun. O ero xu3HHM U padoTe pacckaszal XKypHaiucT ['. ApyTIOHOB B
xypaaie «[Ipupona u yenoBex» (Cet) (2). CaMm yueHbIH pacckazai 0 cBoux padorax B kHure «Cien
Ha Boze» (41). B Heil oH yTBepkIaeT, yTo HHGOPMAIIMOHHAS OCHOBA BCEX OMOJIOTHYECKHX TPOIIECCOB
— Bona (H,0), a nadopManmonHas OCHOBa BHYTPU3BE3AHBIX MPOIIECCOB BO BeeneHHo — nmuTHeBas
Bona (Li,0).

Cy1iecTBoBaHHME MaMITH BOJIBI TOJTBEPKACHO MHOTOUNCICHHBIMH UCCIIEA0BaHUSIMH CIIeIra-
JICTOB, B TOM YHCJIE€ U HAIIUMH HAOMIOJCHUAMH U onbITaMu (23). JlonroBpeMeHHas MaMsITh y BOJbI,
0 HAIIMM JJAHHBIM, coxpaHsercs 7-10 nHel, KpaTKkoBpeMeHHass — 2-3 JHsl.

MHorue aBTOpBI CUHTAIOT, YTO MaMmATh Bonabl OTKpeUIM I'. M. Illanrun-bepesosckuit u XK.
benBuct. OHN NOKa3aiy, 4TO €CJIM B BOJE PACTBOPEHO KAKOE-TO OMOJIOTHYECKH aKTUBHOE BEIIECTBO,
TO JaXkKe Iocjie OYEHb TIIATEILHONH OYMCTKH OHA BCE PABHO «IIOMHHUT» OHOJIOTHYECKOE JEHCTBUE 3TO-
ro BellecTBa. Bee pa3paboTaHHBIE 10 CETOAHSIIHETrO JTHS METOJ(bl OYHILECHHST BOJOIIPOBOTHON BOJIBI
HE JJAIOT TapaHTHH, YTO €€ «IaMsTh» TOXKE CTala YUCTOH. EMUHCTBEHHBIM CIIOCOOOM «CTHpaHUS Ia-
MSITH» BOJBI, OUEBUIHO, SIBJISETCS CMEHA ee (Pa3oBOH CTPYKTYpBI, TO €CTh MOCTIE TIIATEILHON OYUCTKI
MyTeM 3aMOPaKUBAHUS U OTTAaUBAHUS MOXKHO M30aBUTHCS OT «IIaMSITH» MMUTHEBON BOJBI.

Hamu 3amaTeHTOBaH CIIENUAIBHBIN CTPYKTYPAaTOP, KOTOPBIM paspylIaeT CTapyro MamsTh BO-
JIbl, HECYITYI0 TOMEONATHYECKYI0 TaMATh 00 YAAJCHHBIX 3arpsA3HUTENSIX BOJABI, U NPUAAET BOAE HO-
BYIO IIeNIeOHYIO TaMsITh, OJIATONIPUATHO BO3/IEHCTBYIONIYIO Ha denoBeka (15).

Bo BceM Mupe M3BECTHBI UCCIIEAOBaHUS MaMsITH BOJbBI SAMOHCKOro ydyeHoro Macapy Emoto
(43, 54). Ero xomiekTuB pa3zpadoTai METOJUKY MOJTYy4YeHHs] KPUCTAJIOB BOJIBI B BUIE CHEXXHMHOK. Jlero
B TOM, YTO (PU3MKO-XMMHYECKHE CBOMCTBA PA3JIMUHBIX COCAMHEHUN U UX (YHKLIMOHAIBbHOE 3HAYCHHE
B MIPUPOJIE OMPEIEIIAETCS HE TOIBKO UX XUMHUYECKHM COCTaBOM, HO M MIX CTPYKTypoil. B Mupe xumun
MBI BCTpPEYaeMCsl ¢ MHOTOYHCIICHHBIMHU MPHUMEpaMH, KOT/la MPH OAMHAKOBOM COCTaBE TO WM HHOE
XUMHUYECKOE COESMHEHNE HMEET MHOKECTBO CTPYKTyp. Hanmpumep, yriepoa MOXKET UMETh CTPYKTYpPY
yriist, rpaduTa, anmasa, Meria u Jipyrue. Bce oHM OTIMYaroTCs CBOMMH (PH3HKO-XUMHUYECKHUMH CBOM-
cTBamU. Jlexg u CHEr MMEIOT MHOXECTBO CTPYKTYp, €Ille [0 KOHIIA He M3y4eHHBIX (yXKe OTKphITO 11
CTPYKTYp Jbaa). UTo Kacaercsi cHera, TO UMEHHO €ro pa3jIn4Hble CTPYKTYpPBI JIETKO YBHIETh HEBO-
OpPY’KEHHBIM IJIa30M. XMMUYECKHI COCTaB CHEra M BOJABI OJUHAKOB, HO CTPYKTYpPbl MX pPa3JINYHBEI.
CrtpyKTypa cHera CHIIbHO 3aBHCHT OT TEMIEPaTyPHI.

Kak u3BecTHO, CHE:KMHKAa — MeJbuaiimnii neasHon kpuctami. OHU OBIBAIOT IJIACTUHYATHIMU
i npusMatnyeckumu. [lpu Temmepartype ot 0 1o —4 °C npeoOnagarot miaactuHky; oT —4 g0 —10 °C
— TIpU3MBI, criupaiy ¥ urisl; oT —10 g0 —20 °C — TomncTsle, Jalie BCero MECTHYTOJIbHbIE TNTACTHHKH
1 KPUCTAJUIBI, IOX0KHE Ha BETBUCTHIC KPOHBI IepeBbeB; a 0T —20 10 —35 °C — mnoJsie ctoaouku. Co-
EAMHSSICh MEKAY COOOHM, CHEXXMHKH TPEBpAILAIOTCA B XJIOMbs, a MpoJeTasi CKBO3b 00Naka, mpumep3a-
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10T K HaXOAALIMMCS B HEM JISASHBIM KpUCTAIIaM U 00pa3yloT CHeXHYI0 Kpyny. CylecTByeT ele Jjie-
ISTHAST TTBUTH — MeNbYaiIe KpUCTAUTHKN quametpoM 0,5 — 1 mummuametp (peke 2 — 5 MM), BbITa-
Jarole Mpy CHIBHOM MOpPO3€ U SICHOM HeOe B Jito0oe Bpemsi cyTok. Korna oHu magaiot, B BO3ayxe
MOJKET BO3HHKHYTh HEOOBIYHOE SIBIIEHHE — CBETSIINECS CTOJIOBI M KPYTH, MHOTA JIOXKHBIE COTHLIA.

’Kunkas Boma, Kak M €€ pacTBOPHI TaKKe 00pa3yeT MHOXKECTBO CTPYKTYp IMPH OJWHAKOBOM
XMMHYECKOM COCTaBe co JboM U cHeroM — H,0O. Ho ux He yBUAMIIE MPOCTHIM TI1a30M TaK, KaK MBI
HabJr0naeM pa3Hble CTPYKTYPhI CHEKUHOK.

[Ipu 3amMopakuBaHUM BOABI HX MOXHO YBHUIETHh TOJIBKO B MUKpockot. [lonpoOGHoe omucanme
TEXHOJIOTHH TOJTyYeHHUs] KPUCTAILIOB BOJBI TIpH 3aMopaxuBaHuu M. EMoTo (wimu ero (aMmimio emie
Ha3bpBaloT SIMoTOH) B cBoeil kuure (14) e npuBoaut. OH 3a1aucs LETBIO UCCIEAOBATh, 3aBUCUT JIN
(hopMa KpHCTAJUIOB BOABI MIPH 3aMOPAKMBAHUK OT 3allMCAHHOW B BOZAE MH(OpMAIMH, BHECEHHOH Ka-
KAMH-TH00 BHEITHIMHE BO3JIEHCTBUAMHE (MYy3BIKOH, CIIOBAMH, YCTHBIMH HITH HAIMMCAHHBIMH Ha Oymare,
u T. A.). [Ipn 5TOM OH MCXOAMI W3 TUIOTE3bI, YTO 3arpsi3HEHHAsT OMOWH(POPMAIIOHHOH I'ps3bl0 BOJA
MpU 3aMep3aHUU HE MOXKET O0pa30BBIBATh CHMMETpPHUYHBIE KpUCTabl. OOpa3yromuecs: KpUCTaIIbI
¢otorpadupoBanmmck. Okazanoch, 94To (opMa KPUCTAIUIOB BOJABI 3aBUCUT OT MHOTHX BHEUTHUX (haKTo-
POB, BHOCAIIMX CBOIO WH(OPMAIIWIO B BOY: OT 3BYKOB, MaTepraia MOCYy b, CBETa, MYy3bIKH, MBICIIEH
4enoBeka, ero smouunii. Kpucramnel u3 Boasl ozepa @ymkaBapa B AnoHnK 0Opa3oBHIBAIA OJHY TEM-
HyI0 Maccy. Bopa, o cytu, Opu1a amopgHOi. B To e BpeMs mocie yaca MOJIHUTB, KOTOPbIE YUTAJ HaJl
Hel CBSIICHHUK, BOJIa CTalla 1aBaTh KpPAaCHUBBIC T€KCArOHAIbHBIE KPUCTALTEL. JIHCTHILTUPOBAaHHAS BOJA
TaKxke He 00pa3yeT KpucTa/uibl. YncTas Boa U3 TOPHBIX HCTOYHHUKOB 00pa3yeT MpeKpacHbIe KpUCTall-
7Bl 3arpsi3HEHHAs M 3aCTOSBILASCS BOJA KPHCTAIUIOB He oOpasyeT. [y Hac mHTEpeceH Cieayrommi
(bakT: ecnu B BOAy HOOABUTH KAILTIO apOMAaTHIECKUX Macel JISKapCTBEHHBIX PacTeHUi, BoAa 00pazyeT
KpHUCTaJIJIbI, IIOXOKME HA [[BETHI IAHHBIX pacTeHuid. B xHure (2) npuseaenst Gororpadun Kpuctamios
BOJIBI C J00aBJICHHOW Karuield Macia pomamrkd. OHH MMOXOKM Ha IBETH poMmalikd. Boga ¢ maciom
YKpOIIa JaeT KPUCTaJIBI, TOXOXKUE Ha COIBETHS YKPOIIa U T. 1.

HuctunnmpoBanHas Boja, KoTopas oObdHO OecpopMeHHa, HE 00pa3yeT KpPHUCTAIUIOB, IO
BIIMSIHUEM KJIACCHUYECKOH MY3bIKH 00pa3yeT YTOHYEeHHBbIE CHMMETpPUYHBIE (POPMBI KpHCTAILIOB. B TO
e BpeMsl IO/ BIMSHUEM MY3BIKH «TSDKEJIbIH MeTaun (X9BU METAIIT) 00pasiibl BOJbI He 00pa3oBbIBa-
M KPUCTAJUIOB, a JaBalld JIMIIb XaOTHYECKHe (parMeHTapHble CTPYKTypbl. OHH 0Opa30BHIBAIHCH
TAKXE OA BIIMAHUEM OTPpHUUATCIIBHBIX MBICIIEN U 3MOI.[HI7[ " pyraTCiIbHBIX CJIOB, HAIIMCAHHBIX HA I10-
cyzae. Eciu Ha mocyne ¢ Bojoli ObuT HanucaH npuka3 «Caenait 3To», Boja He 00pa30BbIBaIa KPUCTA-
JIOB, €CITU K€ CIIOBA COJIEPKAIIU IIPOCHOY «CHeaTh 3T0», B BOAEe 00Pa30BBIBAINCH KPACUBBIC CHEXKITH-
ku. Kpucramibl ObiTi peKkpacHbIME OT ciioBa «biarogaproy, moa BiIusiHEEM My3bIku baxa.

Bort oTpriBOK U3 mHTEPBBIO ¢ MoKTOpoM Macapy Emoto (17). Koppeconaent (K) cnpamia-
eT: — JloxTop, 3aBUCHT 1 OopMa KPHUCTAIIIOB BOABI OT CMBICTIA CJIOBA, KOTOPOE BHI IMHIIUTE HA TIOCY-
JI€ C BOJIOM WJIM OT MBICJIEH U SMOIMI YeI0BeKa, KOTOPBIM MUILIET 3TH CI0BA?

— Boga pearupyer Ha camoe clioBo, Ha ero cMmbici. Kora Ha mocy/ie ObUIM HalMCaHbI CJIOBA
«Cniacu6o» u «Thl 1ypak» Mmo-HeMeIKH, a GopMy KpUCTaUIOB (oTorpadupoBaiv AIMOHCKHE UCCIIEI0-
BaTeNH, KOTOPhIe HE MOHUMAIHU [TO-HEMEIKH, KPUCTAIIBI 00Pa30BhIBAIMCH TAKHM 00Pa30M, 4TO BOJA
KakK 6y,ZITO IIOHMUMAaJIa CMBICJI HAITMCAHHBIX CJIOB.

K: — MOHO JI1 ¢ TOMOIIIBIO BOJIbI, 3aPSKEHHOHN MOJI0XKHUTEIbHON HHPOPMAIUEH, TOBBIIAT
YpOKaHHOCTh pacTEHUI?

— Ja. Mbl He cTtaBWIM Takux onbIToB. HO 3T0 nenanu apyrue yuensie. OHM Mucalid Ha MOCY-
ne ¢ Bojoit cioBa «Cracn6o», «J[1000BbY». 3aTeM MONMMBAIH STOW BOJAOW PACTCHHA — PACTEHUS pas-
BUBAIMCH OoJiee MBIIIHBIMU M ypOKalHbBIMU. B Takoil Boze cpe3aHHbIE LBETHI JOJIbILIE COXPAHSINCH
CBEXKUMH, HE BSJIH.

K: — Jlonro 5in Boja coxpassieT MpHOOPETEHHYIO CTPYKTYPY?

— DT0 3aBHCHT OT CTPYKTYPHI cCaMO# BoJIbl. BomonipoBogHas Bo1a OBICTPO TEPSIET CTPYKTYPY.
Mgl Ha3bIBa€M KPUCTALUTHUECKYIO CTPYKTYPY BOJIBI (KPUCTAJIBI) «CBA3aHHBIMU». UeM MEHbIIE CBSI3U
" paCCTOAHUA MEXAY HUMHU, TEM 0oJiee TOHKUMU SIBIISIIOTCS PUCYHKHU KPUCTAJIJIOB, TEM JOJIBIIC BOOA
WX COXpaHseT.

K: — Kakue cnoBa npuBoAIT K 00pa30BaHUIO HEOOIBLINX CBS3EH, a KaKue — OONbLINX?
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— CrnoBa u ¢pasbl Tuna «Tel gypak», pa3pyliamT cBs3u. B 3ToMm cinydae Mbl He HAXOAUM HU-
KaKux KpuctamwioB. HeratusHbie ¢pas3pl MPUBOIAT K 00pa30BaHUIO OOIBIINX M TPYOBIX CBS3EH, MMO3U-
TUBHBIE — MaJICHBKHX, PACMIOJIOKECHHBIX OJIM3KO IPYT K APYTY.

Hanee aBTop 0030pa MHTEPHETHBIX MaTEepHUaNoB B rasere nmumeT: «Eciu Mbl BCHOMHHM, 4TO
Teno denoBeka Ha 70% cocTOUT M3 BOABI, MBI MOKEM MOHATDH, YTO HAIIl OPTAaHU3M JaKe Ha (PU3HOIIO-
TUYEeCKOM YPOBHE pearupyeT Ha TO, 9TO MBI [yMaeM, YyBCTBYEM, OIIYyIIaeM, TOBOPHM M YTO MBI 4yB-
CTBYEM BOKpYT Hac.

B razere «Oxcnpeccy (17) Hameyatanbl MaTepraiisl ¢ KOMMeHTapueM padotr Macapy Emora
(sImoT0) ocHOBaTensa yueHus 0 CTpykType Boasl mpodeccopa C. B. 3enuna. [Ipodeccop C. B. 3ennn
— JOKTOp OMOJIOTMYECKHUX HAYK, KaHAUAAT QMUIOCOPCKUX M XMMUYECKUX HAYK, 3aBeAYIOIIUi 1abopa-
Topuell HaydyHoro oOocHoBaHUS DenepaldbHOr0 HAYYHOTO KIMHHKO-3KCIIEpUMEHTanbHOro LleHTpa
TPaIUIIMOHHBIX MeTOJ0B muarHocTuku u JiedeHns MO3 Poccum B MockBe. OH M3BEeCTEH CBOWMU
MHOTOYHCIICHHBIME paboTamMu, 000CHOBABIIIMMH yueHHE 00 OCOOCHHOCTSIX CTPYKTYPHI BOBI (26-28).

l'unore3 o mpupozae BoAbl MHOXKECTBO. JIMIIL B OHOM €AMHOJIYIIHME: BOJA COCTOUT U3 MPO-
credmmx Monekyn. OHM MOTYT OOBEIUHITHCS B OOJiee KPYITHBIC, HO TYT e pa3BanuBaroTca. OqHaKo
SKCIIEPUMEHTHI 36HWHA YTBEPKIAIHN: B )KUKOCTH €CTh CTAOUIBHBIE CYTIEPMOICKYITHI.

[onmywanock, 4TO BOJla — 3TO CMECh HECKOJBbKUX (pakuunii. [lepBas — XOpomo W3BECTHEIC
mpocTeimne MoHOMephl. BTopas — 00pa30BaHHBIE M3 HUX «TETPadIpbl». TPEeThsi — «TeTPadaph»,
00BeIMHUBIINECS B «3BE3/IOYKH» U «CHEXUHKW». UeTBepTas — «CHEKUHKW», CIUIIIIAECS C IBYMS
«3BE3/I0YKAMMI.

HmenHo w3 cynepMolieKy 3Toi (hpakiuu, HATOMUHAIOIINX UTPYIICYHbIC €JIOYHBIE «JIbIIH-
kn», o C. B. 3enuny, Ha 99% cocrout Boja. OHM IBMXKYTCS, CKOJIB3S IO TPAaHSAM APYT OT Ipyra.
I'paHu UMEIOT ONIPEIETIEHHBIN WIEKTPUUECKUM 3apsil.

— OTKpBITO HOBOE COCTOSIHUE BellecTBa — HH(GOpMaLMOHHOE, — 3asBisieT 3eHuH. — [Ipen-
CTaBbTE, YTO B BOJYy MOIAIN MOJIEKYNbl Oenka. Ha HUX ecTh aleKTpuYecKre 3apsiibl, KOTOPbIe B3aH-
MOJICHCTBYIOT C 3apsiaMu Ha JbIuHKaX. OHH HAYHYT MMOBOPAYNBATHCS U B KOHIIE KOHIIOB BHICTPOSTCS
BOKpYT Oellka B €IMHCTBEHHON SHEPreTHYECKH BBITOJHOW KOH(MUTYpalMu. JTOT «PUCYHOK» U €CTh
nHpOpPMAIUS O TOM, YTO B BOJIC TMOSBUJICS JaHHBIN Oesok. MHbopMaIus «TpaHCIupyeTcs» 10 BCceMy
00BeMy BOJIBIL.

Ecnmu Hayuutbest pacuimm@poBBIBaTE M BOCIIPHHUMATh STH PUCYHKH, MOXHO CO37aTh yCTPOH-
CTBa ISl «IIPOTPAMMHUPOBAHUS BOJIBI.

OTkpbITHE 3€HUHBIM CYIEPMOJIEKYNT BOABI KaK OCHOBBI €€ CTPYKTYpHOW MaMsATH TepBOHa-
YaJIbHO MHOTHIMH YY€HBIMH He BocmpuHUManoch. Oxnako HexaBHo u3 CIIA mpumia wabopManys:
aMepUKaHCKHEe YUeHbIe YCTAHOBWIIM, YTO BOJIa COCTOUT U3 cymepMoiiekyll. VX pa3mepsl COBMamaioT ¢
TEMHU, YTO OTPEACTIIT 3eH1H.

Takum obpazom, otkpeiTre C. B. 3eHrHa mepennio U3 CTafiu «3TOTO He MOXKET OBIThY» B (pazy
«KTO Y€ ITOTO HE 3HAID).

Koppecnonnent razetst «2Okcnpecc» Hanexna bonnap (Hb) cnpammBaer y C. B. 3enuna, B
4yeM OCHOBa Hamstu Boapl. OH oTBewaerT: — B cymepmonekyne Bogasl. OHa MenpYaiias, ee Helab3s
YBUIETE. 912 MOJIEKyII BOJIBI COCTUHSIFOTCS B pPOMOOBHIHBIN KprcTaul. Ha kaxkmoit u3 6 rpaneit pom-
0a BOJBI MMEIOTCS IUIFOC- U MUHYC3apsibl. biarogaps uM poMObl COENUHSIIOTCS B DJICKTPUUECKH
HEUTPaJIbHYIO CTPYKTYPY, BHYTPH KOTOPOIl cofiepKaTcsl 'Y€k, a Ha MOBEPXHOCTH — HEHTpaJIbHBIE
rpaHu.

HB: — A xak e yuctas Boja 3allOMHHAET HH()OPMAIIHIO?

— Korza B Boze pacTtBopsieTcs: Kakasi-To CyOCTaHIIMS, MOJIEKYJIbl 3TOTO BEIECTBA HAUWHAIOT
B3aMMOJICHCTBOBATh C IUIIOCAMH M MHHYCaMH B cpeauHe suciiku. Ee moBepXHOCTH yTpaduuBaeT
HEUTPaIbHOCTh, HA HEll 00pa3yeTcs 10 CyTH PUCYHOK 3apsjIoB BEIECTBA, pAaCTBOPEHHOTO B Boje. Ha
9TOM MEXaHHU3Me OCHOBaH dPQEKT TOMEeONaTHd — TMaMATh 0 XUMHYECKOH CTPYKTYpE COXPaHSETCS B
BOJIHOM PacTBOpE W OOycClIaBIMBaeT JieueOHO-pouIakTHIecKuid 3QQPexr. Mbl cTaBuin Takoi Ono-
TeCT: UH(PY30pHIO-CTUPOCTOMY TIOMEINANN B KOHTPOJIBHYIO BOJLy ¥ B IPOOUPKY C «MEPTBOW BOIOIY,
Ha KOTOPYIO OTPUIATEIbHO BO3IEHCTBOBAN 3HAaXapb-3KcTpaceHc. H(y30puu He MpocTo THON B ATOH
BOJIE, @ Y HUX HaYMHAJICA JIM3HC, pacnaj KIeTOUYHOH 00010uku. OHM OYKBaJIbHO PAaCTBOPSIIMCH B 3TOH
«UHCTOM», HO 3aKOJIIOBAHHOH BOJe. DKCTPAceHCH MOJOOHBIM 00pa30M MOTJIH BIUATH Ha HHPY30pUHU
MBICIIEHHO, Ha paccTostHnA. OHU HAXOAUIUCH HA APYTOM KOHIIE MOCKBBI.
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B naboparopun Anraiickoro monutexHudeckoro nHctutyTa npod. I1. ['ocbkoBa yueHsie pas-
BOAMIIHN OCBsIeHHYI0 BoAy (10 mur) B 60 nuTpax BoZONIpoBOIHOM BOABL. Bes Boga mo OHOIOTHYecKuM
CBOMCTBaM U CTPYKTYpE CTAHOBUJIACH OCBSIIIEHHOM.

MBI OATBEPAUIN ONBITHI AMIOHCKOTO Hccienonarens Macapo SIMoto. Bo3moxHo, B pe3ynb-
TaTe BBICOKOTO COAEPKAaHMSA BOABI B TKAHSIX CBOETO OpPraHU3Ma JIIOAM JIETKO NOAJAIOTCSA BHEIIHEMY
NICUXOJIOTMYECKOMY BIMSHUIO — TUIIHO3Y, peKiIaMe, Criasy, BaMIUpHU3My | T. 1. Eciu BbI KoMy-1u6o
HaJIMBaeTe YapKy BHHA MM CTaKaH BOJbI, 00s3aTeNbHO ckaxute «Ha 310poBbe», MposBUTe OOOBL U
yBa)K€HHE K 4eJI0BeKy. Toraa nuThe NpUHECET MOJIb3Y €r0 310POBBIO.

Uro xacaercs namsata Boasl bAXK, To B HekoTopbix oopasiax BAX, manpumep, BAXK dwncro-
Tena, eCTh NaMATh O SAOBUTHIX alkamounax, Ho 3Ta BAJK okaspiBaeT MOJOXKHUTENbHOE JIeUeOHO-
npodunaktuueckoe aeiicteue. s o0bsicHeHHs 3Toro 3¢ ¢derTa HeOOXOAUMO BBECTH MOHATHE O CHIIE
namsatu B Boge BAJK, xotopast pazianuaercst y TeX MM MHBIX XUMHUYECKUX OMOPEryasiTOpax pacTeHUH.
B ortHomennu takux bBAXKel, kak 4eCHOK, YUCTOTEN U IpyTue, COAEpIKaIIne TOKCHIeCKue (PUTOHIIH-
Jbl U aJIKAJIOW]Ibl, MOYKHO BBIIBUHYTH THIIOTE3y O MPeodIaaHiK B HUX MOJOKHUTEILHON MaMsITH HaJ
HeraTuBHOM. [[aMATh 0 TOKCHYECKUX CBOMCTBAaX PacTEHUI Kak Obl HUBEIUPYETCS, HCUE3AET, a MaMATh
0 TIOJIOKUTEIBHBIX UX 3P PEKTax COXpaHACTCS WM JaXe ycuinuBaeTcs. s IpOBEPKU 3TOM THIIOTE3bI
HEOOXOMMO IMOCTaBUThH CIlelMaibHbIe ONbITEl ¢ BAYKamu OeneHbl, MyXxoMopa U OPYTUX SITOBHTBIX
pacTeHuii U TprOOB.

Bo3M0HO, 4TO Ipu pa3BeJCHUH JII000E TOKCHUECKOE COEAMHEHHE MO 3aKOHAM I'OMEONAaTUH
OKa3bIBACT CTHMYJHUPYIOIEE NCHCTBHE, U3BECTHOE B HAyKe Kak «ropMmesucy. JIroObie bl B HEOOb-
IIMX KOHIICHTPAIUSIX OKa3bIBAIOT TOPME3UCHOE JEeHCTBHUE, MOBBIIIAIOIIEE KUIHECIOCOOHOCTh Opra-
Hu3Ma. O rOpME3UCHOM JCHCTBUM HEOOJBIINX 103 MOBPEKAAOUINX (PAaKTOPOB CYIIECTBYET OIPOMHAs
JIUTEepaTypa, 0030p KOTOPOH HEe BXOAUT B HAIILy 3ajauy.

«OTKpBITHE, HU3BEprarollee BCe CTaHAAPTHBIE NPEICTaBICHHS O pealbHOCTH U Mu(e, caemna-
mu y4uenble MHCTHTYTA 00mIel ¢msuku PAH. Vim BoepBhie yaamoch MONydUTh HEUTO MOXOXKEEe Ha...
(OKMBYIO» U «MEPTBYIO» BOAY.

[Mony4nTh 4yn0-BOY YAANOCH IyTEM JIEIEeHUs] OOBIYHOW MUTHEBOM BOJBL. OKa3bIBaeTCs, TO,
YTO MBI IbeM, IPUHUMAS 33 enrHOe BemecTBO HyO, — 3T0 cMech MByX pa3HBIX XKUAKOCTEH. B ogHOM
MPOTOHBI BPAIIAIOTCS B OHOM HAalpaBJIeHUH, B IPYTOil — B pa3HbIe CTOPOHBI. PU3UKH YBUIEIH 3TO C
MOMOIIBIO CIIEKTPOMETPA, & 3aTeM IPH MOMOIIM CHEMHUATBHOTO MPUO0pa Pas3eliiid «OPTO»- U «I1a-
pa»-KUAKOCTH (TaK Ha3BaJlU Pa3sHOBHIHOCTH BOAbI). OpHAKO MpeObIBaTH B TAKOM pa3/IeICHHOM CO-
CTOSTHMM BOJja MOYKET TOJIBKO B TE€UYEHHE Mojydaca-yaca. 3aTeM B 00OMX COCyAax OHa CHOBAa BO3Bpa-
LIaeTCs B CBOE OOBIYHOE COCTOSIHUE.

VYdeHbIe MpearnonaraT, 4YTo «OPTO-BOAA» U «Iapa-Boja» 001aJaroT COBEPUICHHO pa3HBIMH
cBolictBamu. K mpumepy, oJjHa MOXKET yrHeTaTh OakTepuu, a apyrasi, HA000pOT, CIIOCOOCTBOBATH MX
pasMHOkeHuto. OIHaKo /10 KOHIIA CBOMCTBA «GKUBOW» M «MEPTBOI» BOJBI HE M3y4eHsl. [Ipennoiara-
€Tcsl, YTO MPHU MOMOIIM OpPTO-TIapa-aHajin3a YKUJIKOCTH B OyIyIIeM MOKHO OyJeT NUarHOCTHPOBATH
MHOTHE 3a00JIeBaHNUA.

— B nepByto ouepenp, — roBOpUT KaHAUAAT PU3UKO-MaTeMaTnieckux Hayk B. TuxoHoB, —
MbI TIOBE3JIM Hally Boay Ha Ouodak B MI'Y. Ham BeiaennIn [l ONBITOB OCOOBIE CBETAIIMECS OaKTe-
pHH, aHAIOTH BHOPUOHOB XOJIEpbl. BOT MX-TO U cTaiy morpyarh B opTo-Boay. [0 cpaBHEHHIO C UX
JOCTaTOYHO OOAPBIM COCTOSTHHEM B OOBIYHOH BOJE B OPTO-KHIKOCTH OHM UyBCTBOBAJIM CE0Sl HEXO-
poro. CBEeTUIINCH TYCKIIO U OBIIIH BSJIBIMH.

OTHX OIBITOB, KOHEYHO, HEAOCTATOYHO, YTOOBI TOBOPUTH O TOM, YTO OPTO-BOAA — 3TO U €CTh
«MepTBasi BOAA», YTO OHA YTHETAeT OAKTEPUH, a 3HAUUT, U BCE )KUBOE.

To, 4TO KUAKOCTH 00J1aAaI0T IPOTUBOIIOJIOKHBIMHA CBOMCTBAMHU — YK€ CTAJIO SCHO.

Ha 3amazne n3o0pereHue ycrenu OlEHHUTh 0 JIOCTOMHCTBY, U TIOCHE MEPBBIX K& MyOIUKaIi
B HAyYHOM JKypHaje «Science» WHOCTPAHIIBl HaYaJld OCaXIaTh MHCTUTYT C MPOCKOaMH O COTPYIHHU-
4YecTBEe M MocTaBke Bojabl. K mpumepy, utanbsHuam napa-Bojaa nonagodbunace anst Y3U u tomorpa-
¢un. OHa, OKazpIBaeTCs, MO-APYroMy BHIHA HA MOHHUTOPE, YTO 3HAYUTEIHHO YIIydIIaeT H300paKeHHe
BHYTPEHHHX OPTaHOB.

OxuH rpaMM mapa-BoJbl CTOMT OKOJIO ThICAYH (!) «3esIeHBIX». XPaHATCs 3TH T'PaMMBbI TOJIBKO B
3aMOpOKCHHOM COCTOSIHWH, TaK KaK NpeObIBaTh B Pa3leICHHOM COCTOSHUHM MOTYT JIMIIb B TCUCHHE
rmoJiydaca, He 0osbliie (I1ociie CHOBa IPEBPAIaloTCs B OOBIYHYIO BOAY).
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— B Oyaymem Hamry ycTaHOBKY MOKHO OyJ€T UCTIONB30BaTh JJIsl AUATHOCTUKY 3a00JIeBaHHH,
— roBoputT TuxoHoB. — [lockombky Tipu MF000¥ OONE3HH HOPMAIIBHBIA OPTO-TIApa-COCTaB BOJBI B
OpraHM3Me MEHSETCS, 110 JaHHOMY COOTHOIIEHHIO Bpaud CTaHyT ONpENEeNsTh UCTOYHUK Heayra. Ye-
JIOBEKYy Ha0 OyJeT JIHIb JyHYTh B TPYOKY H3MEPHUTENBHOM STUEHKHU, U 9KpaH MOHUTOPA MOMEHTaJILHO
MOKAXeT, T HaOI01al0TCA OTKIOHEHHUS.

Wrak, ecnu aTOMBI BOIOPOZa BPAIAOTCSI OTHOCUTEIBHO CBS3EH C KUCIOPOIOM B OJHY CTOPO-
Hy, Takas BOJa Ha3bplBaeTcs MapaBooil. 3/1eCh Mbl BUJUM HapylICHHE PAllEMHUYHOCTH BOJBI, CBOM-
CTBEHHOE BOJIE U3 )KUBBIX CUCTEM.

B oproBoze arombl BOOOpOAa BpallalOTCsS B Pa3HbIE CTOPOHBL. JTO OPTOBOAA, XapaKTEepHas
JUISL MUpa HEeXUBBIX MUHEpalloB. B mpupoaHoit Boae ¥4 BoJbl HAXOAUTCA B COCTOSIHMM OpPTO, a Y4 —
napa. KakoBo cooTHOIIEHHE OPTO- U MAapaBOBI B KUBBIX OPraHU3Max, B TOM YHUCIIE U B PaCTECHUSX, HE
U3BECTHO (HE pa3paboTaHbl JOCTYNHBIE METOABI MX OIpeaesneHus). MoXXHO NMpennoiaoKuTh, YTO B
BAX mpeobianaer mapaBoga. Bo BcakoMm ciydae, COOTHOLICHHE Mapa- H OPTOBOJBI MOXKET CIYKUTh
CIoco0OM 3amnucy HHHOPMAIIMU B CTPYKTYPE BOJIBI.

ITockoIBKYy MOJIEKYJNBI BOABI H3IIyYaOT 3JEKTPOMArHUTHBIE H3ITyYEHUs], TO UX CIIEKTP MOXKET
CIIy’KUTb YETBEPTHIM MEXaHU3MOM 3aIlucy HHPOpMaLiu B Boje (U cienosarensHo, B BAXax).

PactBop BAXK o01agaeT 3JIeKTPOMArHUTHBIM I0JIEM CO CBOMM YaCTOTHBIM CHEKTPOM.
DJIeKTpHYeCKHe YACTHIBI MOIYT CYIIECTBOBATH B BH/J€ BOJIH. BHYTPpHKIIECTOYHAS M MEKKJIe-
TOYHAsl BOJA C HAJHMYHEM NMAMATH 0 KOPIYCKYJISIPHBIX CBOHCTBAX JICKAPCTBEHHBIX BelIeCTB,
COJEPIKAIINXCH B PACTEHUSIX, MOKeT U3MEHATh CTPYKTYPY U (PYHKIHIO I'€HOB, YTO U3MEHseT B
0/1aronpHUATHYIO CTOPOHY TaK e TedeHHe MHOTHX IICUX0-COMATHYeCKHUX 3a00JIeBaHMIA.

J1st IpOBEpKH 3TOM IMIIOTE3bI HEOOXOANMO HUCCIIEA0BATh OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIH
noreHnuan BAX, kotopsliit naer uHpopmanuio o KonuuecTBe 31ekTpoHoB B BAXK 1o cpaBHeHmio ¢
BOJIOIPOBOIHON (MM TUCTUIUIMPOBaHHO) Bogol. Bennuuna OBII xapakrepusyeT NOTEHIMATBHYIO
CHOCOOHOCTH BOABI NPOSIBISITH MaMATh O CONEPKALIMXCS B HUX TEX WM WHBIX JIEKAPCTBEHHBIX XUMHU-
YECKUX COEIMHEHUI.

3.3. Boda u OBI1

OBII — okHCIUTETHFHO-BOCCTAHOBUTEIBHBINA MOTEHITHAT KUIAKOCTEH OMPEACNIeTCS KOJIude-
CTBOM 3JIGKTPOHOB, KOTOPBIE MOTYT HEWTpanu30BaTh JII0ObIE CBOOOJHBIE panukanbl. Eciau Boma He
Croco0Ha OTAaBaTh 3JIEKTPOHBI, OHA UMEET BbICOKHE IUIrocoBble 3HaueHuss OBIIL. Hampumep, xmopu-
poBaHHas BojonpoBoaHas Boaa B I. Kuese umeer OBII Boiie +300 — 400. B ciayyae Gorarcrsa
3JIEKTPOHOB B kHAKOCTH, ee OBII cHMXaeTcs, MOXKET CTAHOBUTHCS IaXe OTPUIIATETbHBIM.

[TpuGops! A M3MEPEHHs KOJIMUYECTBA 3NEKTPOHOB, COACPXKAILMXCS B MHUILIEBBIX MPOAYKTaxX U
BOJIe, UCTIONIB3YIOTCS Ha npoTshkerun Oonee 100 set. [lepBbie Takue W3MepHUTENIbHBIE TPUOOPHI OBLTH
pa3pabotansl B EBporie Bo ®@paniuu npodeccopom Kitonom Buncenrom B 1850-¢ rojbl.

OKHUCITUTENHHO-BOCCTAHOBUTEIIBHBIN TOTEHIMAN SIBJIAETCSl IOKa3aTelleM KOJMYECTBa 3JIEK-
TPOHOB M SHEPTETHUECKOTO MOTEHINATIA KU IKOCTH.

[kana u3mMepeHuil NPUBOIUTCS B MIJLTUBOJIbTaX (MB).

[Ixana pacnpocrpangercs or —800 MB, 4TO COOTBETCTBYET HaMWBBICIIEH KOHLIEHTPALMK JHEP-
ruM (BOCCTaHOBJIGHHOE cocTosiHue) 10 +1200 MB, 4To cooTBeTCTBYeT caMOil HU3KOUM KOHIIEHTpPAITUH
SHEPTUM (OKUCIEHHOE COCTOsIHME). HelTpamsHOMY COCTOSIHHIO COOTBETCTBYET 3HaueHue 0 MB.

3nauenue OBII -500 MB cBuaerenscTByeT 0 HaMU4YMK OOJBIIET0 KOJIWYECTBA DIIEKTPOHOB,
yeM npu 3HaueHun OBII +200 mB.

OnextpoHoMeTp m3MmepsieT 3HaueHuss pH n OBII, 3nauenne pH xapakTepusyeT SHEpruio Bo-
JIOpOJia ¥ YPOBEHB €T0 aKTUBHOCTH B JIFOO0H KUAKOCTH.

[kana uzmepenuit nexxut B npenenax ot 0 (kucmas cpena) go 14 (menounas cpena), 3Haye-
Hue pH 7 xapakTepusyeT HEUTPATBHYIO CpENLY.

CamMble oracHble OaKTEPHHM M BHPYCHI Pa3MHOXKAIOTCSA B O0Jiee KUCIIOW cpele, MO3TOMY IS
NPUBEACHUS OpPraHu3Ma B COCTOSIHUE PABHOBECHS BAXKHO MOTPEOIISATH OOJIbLIE MIETOYHOM MHIIH.

AmepukaHckue ydensle cynpyru [latpuk u I'eitn ®nanarassl, u3ydast BoJgy, KOTOPYIO NBIOT
JIONITOKUTENN TOpHOTO perroHa XyH3bl B [lakncrane (Mx cpeqHss MPOIOIKUTEIHHOCTh KU3HU CBBI-
me 100 jeT), 00HApY WK, 9TO BOJAOPOIBI €€ MOJICKYJIBI UMEIOT N1Ba JIeKTpoHa. OIHMH 3JICKTPOH JIeT-
KO OCBOOO’KIAeTcsl, IpeBpalas BOAY B aHTUOKCUAAHTHYIO KHJIKOCTb, HEHTPaTU3YIOLIYI0 CBOOOIHBIE
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panukansl — MEPBUYHYI0 NPUUMHY 3a0ojeBaHuid W ctapeHus. PnaHaransl pa3paboTaiu crienuaib-
HBIN KpeMHE3eMCOAep AU TTOPOIIOK MUKPOTHAPHH (36), oTmarontuii CBOOOIHBIE DJICKTPOHBI KU -
KOCTH, K KOTOPOH OH J00aBieH. MUKPOTHAPUH OTHOCHUTCS K MUILEBBIM JOOaBKaM M MPEBpAILACT JI0-
Oyto Boxy, Tr00ble HAITUTKH U MUILY B LeleOHbIe MpoayKThl. Hanpumep, ecnu yaii umeer OBII +220,
TO I0CjIe A00ABICHUS HA KOHIIE YaliHOW JOXKKH IIeroTKA Mukporuapuna ero OBII cranoButcs —225,
a momoko ¢ OBII +150 mpeBpamaercs B HamuTok ¢ OBIT —398. DT0 03HavaeT, 4To HpH J00ABICHUN
MUKPOTHIPUHA K Yaro U MOJIOKY nocsieanre B 100 MuuinapoB pa3 cTaHOBSTCS Ooradye 3J1eKTPOHAMH,
TO €CTh MPOUCXOJUT PE3KOe yBEIMUYCHNE MX aHTHOKCHIAHTHON aKTHBHOCTH, IIPU ATOM 3HAYUTEIHHO
BO3pacCTaeT uX JeueOHO-MPODUIAKTHICCKUI TTOTCHITHAT.

MUKpOTUAPUH — 3TO KOJUIOMTHBINA CHIIMKAT Pa3MepOM HECKOJIbKO HAHOMETPOB, 3apsKEHHBIH
OTpHLATEILHBIM HOHOM Bojiopoia. B YkpanHe nMeeTcs HECKOIBKO (GUPM, MPOAAIOLIMX MUKPOTHAPUH
JUTSL JICUSHHUST Pa3INdHBIX 3a0oieBannii. CBOWCTBa MUKPOTHAPHHA OMKCAHBI B Opormmope P. Meiiepca
(35). Bo3amokHO, nieueOHO-TIpodmnakTryeckuii moteHman bAX XoTs Obl 4aCTUYHO OOBSICHSICTCS BbI-
COKHM COZIep’)KaHHEM B HUX DIIEKTPOHOB, YTO MO0y 1m0 Hac uamMeputs ux OBIL

B Bozte KpoMe OMHOYHBIX, HE CBS3aHHBIX MOJIEKYJ BOJBI HAXOMATCS JTUMEPHI, TPHMEPHI, TET-
pa-, IeHTa-, TeKca- ¥ TaK Jajee Mepbl, KpyITHbIE acCOIAThl M (PpaKTaisl BOAbL. Boja nMeeT CIIoKHYIO
CTPYKTYpY, KOTOpasi onpeaessieT ee Ononornieckoe aeicTsre. Kpome 3TOro M3BeCTHBI TPU M30TOMA
Bojopoaa. Ilpotuil uMeeT OJuH NPOTOH U OJUH SJIEKTPOH. JleidTepuil coaep uT OquH MPOTOH, OJUH
HEUTPOH U OJIMH 3JEKTPOH. DTO CTAOMIBHBIA U30TOI, OoJiee TSHKENbBIM 4eM MpOoThH, oOpasyer Oojee
MPOYHBIC BOAOPOJIHBIC CBS3H. TPHUTHI — paJMOaKTUBHBIN W30TON BOJOPOAA, B HEM OJUH MPOTOH,
OJIMH JJICKTPOH U JiBa HeTpoHa. B ToHHe Boabl conepxkutcs 150 T Tsprenoit Boasl D,0O.

Y KHCI0po/1a BOBI IATh u30TonoB: O u 0 — craGumsneie, a O™, 0 u O sBusrores pa-
JMOAKTHUBHBIMU M30TonamMu. CTaOWibHBIE U30TOIBI KHCIOPOAa COAEPIKATCS BO BCEX MPHUPOAHBIX BO-
nax. Mx coorHourenne TakoBo: Ha 10000 wacreii O™ npuxomutes 4 wactu O u 20 wacreit 0. Ilo
(PM3UKO-XMMUYECKIM CBOMCTBaM TSDKEIOKHCIOPOIHAS BOJAa 3HAYUTENBHO MEHBIE OTIHUYAeTCSH OT
OOBIYHOM, YeM TSHKETTOBOIAOPOIHASL.

YuuteiBasi pa3HOOOpaznue U30TOIMHOTO COCTaBa BOJIOPOJA M KUCIOPOAA BOABI, H3BECTHBI He-
CKOJIBKO COTE€H M30TOIHBIX PazHOBUAHOCTEH npupoaHoi Boabl. Ha 99,73% B Hel comepkuTcs 0ObId-
Hasg BOJA HlZOlG, Jajnee CiIenyroT TSHKEIOKUCIOPOAHBIE BOJBI leO17 (0,04%) n leO18 (0,20%). U3zo-
TOITHASI BOJAOPOIHAS PA3HOBUIHOCTD TSXKEIOU BOJIBI H? J1016 u 212016 cocrasisgeT 0,03%.

Hamu coznana Hayka O posid BOJbI B XKH3HEHHBIX Ipolieccax akBabmortuka (15), yacTpio Ko-
TOPOH1 SIBIIIETCS M30TONHMKA — Hay4YHasl AUCIUIUIMHA O PA3HOBHIHOCTSAX M30TOIMOB KUCIOPOAA U BO-
JI0poJia B MOJIEKYJie BOJIBL. 3amruch WHGOPMAINH B BOJIE MOXKET OCYIIECTBISTHCS HE TOJIBKO Ha YPOBHE
accolaToB M (paKTaioB MOJEKYJ BOJBI, HO TAK)KE€ M Ha ypOBHE €€ M30TOMHBIX Pa3HOBHIHOCTEH.
TperbuM MexaHW3MOM 3amucH WH(GOPMAIMKM B BOJE SBIISETCS CYIIECTBOBAHHE OPTO- M MApaBObI.
DTOT MEXaHU3M SIBJISETCS MPOSBICHUEM AMCCUMETPUN MOJIEKYJ] B OPTaHUYECKOM MHUPE, OTKPBITHIM
eute [lacrepom.

ITactep B 1861 1. OTKpHUT OTCYTCTBUE MApUTETa MEXKIY NMPABBIMU U JIEBBIMH MOJIEKYJIaMH Op-
TaHWYECKUX BEIIECTB HarypaimbHOro mpoucxoxaeHus (57). [logpoOHO m3yumn 3To siBieHue Bant-
T'odd u ero mocnenosarenu (59).

Bce aMUHOKHCIIOTHI, caxapa, KHPHbIC KUCIOTHI B OpraHW3ME pacTeHWH W KMBOTHBIX JIEBO-
Bpamarome (51). IlposiBneHneM HapylIeHUs] palleMUYHOCTH ([apuTeTa MEXIy MPaBbIMU U JIEBBIMU
MOJIEKYJIaMH) SIBJISETCS CYIIECTBOBAaHHE B PUPOAHON BOJIE OPTO- U MapaBoibl. MlcrouHnkoM uH)OP-
MaIlfH B BOJIC MOXET OBITh TAK)KE €€ CTPYKTypHAsl JJCCUMETPHSI.

B HacTosimee Bpemsi OMOJIOTH paccMaTpuBalOT BOLY B KHBBIX CUCTEMaX HE TOJIBKO Kak Cpeny,
B KOTOPOH MPOTEKAIOT OMOXMMUYECKHUE PEAKIUU U KaK TPAHCIIOPTHBIM MyTh, HO CYMTAIOT €€ U CaMo-
CTOATENHHON OMOJIOTHYECKH aKTHBHOW CcyOCTaHIMe!, o0iagaromel maMsIThio O CBOMCTBaX BCEro Op-
raHu3Ma ¥ 00pa3yIoNly0 YHUBEPCAILHYIO CUCTEMY PETYIISIIMY )KU3HEHHBIMHU Tiporieccami. [1okazaHo,
YTO BOJA JIEKAPCTBEHHBIX PACTCHUH 00JIaaeT TaKUMH ke JeueOHO-NPOoQHIaKTUIECKUMHU CBOWCTBA-
MU, KaK U CaMO PAaCTCHHE.

B cBsi3u ¢ aTIM OoJiee yriryOiIeHHOE N3yUeHHEe BO3ICHCTBUSI OMOJIOTHYECKH aKTHBHOM YKHUJIKO-
CTH pacTEHUH Ha pa3jIM4HbIE MPOLECCH], IPOTEKAIOIINE B )KUBOM OPraHU3Me, SIBIAETCS 1esecoo0pas-
HOM M aKTyaJbHOH MpoOIeMOoil COBpEMEHHON HAYKH.
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Hacrosimas cTaths MOCBSINEHA W3YYECHUI0 MEXaHHM3MOB JICUeOHO-TPOPHIAKTUICCKOrO JICH-
ctBusg bBAXeit pacTeHnii B CBSI3U C TAMSTHIO BOJIBL.

4. Pe3y11bTaTbI COGCTBEHHOr0 UccrneaoBaHUA

4.1. Mamepuarbi, 06beKmbI U MemoObl UcCrie0o8aHUsI

MartepnaJsl ucciiegoanus. Mcciaenosanus nposoguiuck Ha BAXK «Cmech iekapCTBEHHBIX
pactennit» n «OBomHas cmech». BAXK «OBomHas cMech» BKIIOYala MEKKIECTOYHYIO U BHYTPHKIIE-
TOYHYIO KHJKOCTb KaIlyCThl, CBEKJIbI, MOPKOBH, B3ATYIO B PaBHBIX KoJIM4yecTBax. BuszyanbHo 310 KpH-
CTaJIbHO 4HcTasi OecBeTHas KUIKOCTh, MOX0kas Ha uuctyio Boay. BAXK «OBomHas cmeck» abco-
TMIOTHO Oe3 3amaxa, ca0OKUCIIoBaTasl Ha BKyC mpo3pauHast xkuakocts. BAX «Cmech ekapcTBEHHBIX
pacTeHHi» coCcTosUIa U3 MEXKIETOUHONW U BHYTPUKIIETOUHON KHUJIKOCTH KPAIUBBI, IOJIBIHY, [10JIEBOTO
XBOIIA, MMOJOPOKHKKA, INCTbEB Oepe3bl, tonyxa. Ota BAX mo BHemHeMy BHAY Takke MOXOIWIA Ha
YHCTYIO BOJy Oe3 BKyca U 3armaxa.

O0beKT U MeTObI MCCJIEI0BAHMS

Hpo3oduia, kak Hanbosee U3yYeHHBIH B TEHETHYECKOM OTHOLIEHUH OOBEKT MCCIIEIOBAaHHM,
SBJISICTCSl MIPEIMETOM BHUMAHHSI MHOTHX Y3KHX CIEIHANIHMCTOB B Pa3IMYHBIX BOMpOCax OMOJOTHU U
MEIWIIMHBI, B TOM YHCIIe U TePOHTONIOTOB (16).

Pa3BeneHne MyX OCyHIECTBISUIOCH clenyrommM oopasoM. Mcexomuoe cramo myx (100 xuBOT-
HBIX) conepxaiock B 0,5 TUTPOBBIX OaHKaX B OJJMHAKOBBIX YCIOBHSAX, Ha TIOJIHOIEHHOM KOpME, B CO-
CTaB KOTOPOTO BXOJWJIM MaHHasi KpyIa, U3IOM, JPOXOIKH, arap-arap, aHTHOMOTHK HUIArdH (4TOOBI
cpena He 3apocTana OakTepuanbHON (opoit). MyxXu colmepKalruch B TEPMOCTaTe MPU TeMIIepaType
25+ 0,5°C, nocTosHHO# BIakHOCTH U ocBeleHnH (12 yacoB ocBemieHusi, 12 4acoB TEMHOTHI B CYTKH).

B nHavane ompiTa U3 0aHKH OTOMPANTHCH 5 CaMOK M 5 caMIIOB M NIOMEIAJINCh Ha MUTATENbHYIO
cpemy, HaXOSIIYIOCS B CTEKIITHHBIX IIMIIMHAPUIECKUX MMpooupkax pazmepom 100 mm x 21 mm. IIpo-
OMpPKU coepKaJIUCh B TEPMOCTATE B TEX K€ YCIOBUSIX, YTO OCHOBHOE MaTOYHOE CTa/I0 MYX.

Jna usydenns BnusHus BAYXK Ha mpoaomKUTeNbHOCTh JKU3HM, BBDKMBAEMOCTh U Ha JIPYTHe
MOKa3aTeNnn >KU3HECTIOCOOHOCTH MYX Opanoch HEOOXOJMMOE KOJMYECTBO TaKUX IMIUHIPUIECKHX
poOHpOK (6—7 Ha KXy BpeMeHHYo Touky). [lepen atum B 1 1 kopma nodasnsummck 20 mr BAXKa
B pa3Be[CHUU OMIUCTHILIMPOBaHHOM Bojoii 1 : 1 u 1 : 5. B najpHelinmemM MyXu Tak)ke pa3BUBAIKUCh Ha
MUTATENBFHON cpejie, BKIIOYAIoNIel MaHHYIO KPYIy, M3I0M, IPOXOKH, arap-arap, HumaruH. BAX mo
OMBITOB XpaHWIM B XonoauneHuke npu +4 °C. Ilpn npurorosnennn nurarensHou cpensl bAX no-
0aBisuIM B Tpoliecce ee pasiuBa B mpooupku. Korna nutarenbHas cpena ocThiBaia, arap-arap 3aTBep-
JIeBall, B K&KIYIO0 MPOOHPKY MOMEIIATUCh CAMKH M CaMIbl MyX, KOTOPbIE Pa3MHOKAJINCh B MPOOUP-
Kax, OTKJIABIBANH stiina. M3 sui pa3BUBAIUCh JTMUUHKH, U3 TUYAHOK KYKOJIKH, U3 KYKOJIOK — B3pOC-
able MyXu (uMaro). Myxu B IMIMHIPUYECKUX MTPOOHUPKaX B ONBITE U KOHTPOJIE MEPECAKUBAINCH Ha
CBEXYIO MTUTATEIbHYIO CPEy TPU pa3a B HEJEIIO.

Kaxxpiii 1eHp HaOMOAaINCh BEDKUBAEMOCTh MYX, SIMIIEKIIAKa, BBIXO/ M3 SIHI JHYHHOK, U3
JUYMHOK KYKOJIOK, U3 KYKOJIOK — B3pocibIX MyX. KoHTposeM cCiy>kMIu MyXH, pa3BHBAIOIIMECS B
AQHAJIOTUYHBIX YCIOBHUSAX Ha 3TOM e KOopMe, B KOTOpbiil BMecTo BAXK nobGaBnsnacs OMauCTUILINPO-
BaHHas BOJA.

Kaxxnplit 1eHp oNpenesuInch CIeAyONINe TOKa3aTeu:

Siuexnaaka Myx.

Brixon U3 svi TMYUHOK.

[IpeBparienne TMUMHOK B KYKOJIKH.

Bruter u3 kykosiok umaro.

BrpkuBaeMocTh MMaro, MX CpemHAs MPOJOIDKHUTENFHOCTH JKWU3HHU, MPOAOIKUTEIBHOCTD
XKU3HU 95% B3pOCIBIX MyX, MAKCUMAaJIbHAS TPOIOJKUTEIHHOCTD KU3HU.

[IpoTokonpHBIE JaHHBIE 00paOATHIBAIMCH CTATUCTHYECKH. Pe3ynbTaThl KH3HECHOCOOHOCTH
MyX B OJHOW MPOOHpPKE yCPEemHSIINCh, KaXIblil MOKa3aTeNb PACCUUTHIBAICS U3 6 YCPEIHEHHBIX MPO-
OMpOK. DTOT yCpEeTHEHHBIN 13 6 MPOOUPOK TTOKa3aTellb — IMOBTOP — MpUHUMAaJcs 3a N. Pazopoc n mo
KaXI0i U3 6 MPOOHPOK MO3BOJISUT PACCUNUTATh CUTMY +£6 U =M. B pacueT npuHUMAaTUCh TOIBKO CTaTH-
cTruecku AocToBepHbie (<0,05) naHHbIe.

akrwdE
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5. UccnepoBaHMe reHOTOKCUYECKOro M reHONPOTEeKTOpHOro aencrena BAX

HopmanpHoe QyHKIIMOHMPOBAaHNE KIETKH M OPraHW3Ma BO3MOKHO TOJIBKO NPH LETOCTHOCTH
CTPYKTYPBI U (DYHKIIMM UX F€HETHUYECKOro ammapaTta. bone3Hu u cTapeHne BO3HUKAIOT B pe3yjbTaTe
MOBPEKICHUST CTPYKTYPbl U (DYHKIHMH T'€HETHYECKOTO ammapara, KOTOPBIH OmpenenseT MOCTPOeHHE
KJIETOK M BCETO OpPraHu3Ma M ero HopMaibHOe (YHKUIHMOHHpOBaHUE. BOoT mouemy mepBas 3aiada npu
N3y4YCHHH JIIO00T0 JeKapcTBa — HCCIIEN0BATh €0 BIMSIHUE HA CTPYKTYPY U (DYHKLHIO T€HETHUECKOTO
amnmapara KJIETOK U OpraHu3Ma MOJAEIbHBIX 00BbEeKTOB. M3MeHeHue noj AeicTBUeM Kakoro-nubo Qak-
TOpa CTPYKTYpPHI T€HOB WJIM XPOMOCOM Ha3blBaeTCs MyTalMel. 3HauUMTENbHbIE MYTAI[H, BBI3BIBAIO-
mye Tubenb SHIEKIEeTKY, TMYMHKY, KyKOJIKH, UMaro B IIEPBOM IIOKOJICHHUHU, HAa3bIBAIOTCS JTOMHUHAHT-
HBIMH JICTAIAMHU. YUHUTbIBasg TUOeNb SIMLIEKICTKY, JUIMHKH, KyKOJKH, UIMaro B IEPBOM IOKOJIEHHUH,
MBI ONpPENENAIN JTOMHUHAHTHBIE JeTand. Ha MyTanuu moxoxu reHOMOMYJSLUHU, KOTOPbhIE BBI3BAHBI
HapymieHreM (yHKIHH TeHOB (TPaHCKPHUIINH, TPAHCIALNH, perapanni, peKOMOWHAIUH U T. 1.). OHH
TaKXe MOTYT IPUBOJUTH K HAPYLICHHUIO TE€X WJIM UHBIX MOKa3aTesIe JKU3HECTIOCOOHOCTH MyX U BBI3bI-
BaTh IOMUHAHTHBIE JieTanu. [103TOMy B MOHSTHE «T€HOTOKCHYECKOE JICHCTBUE» KAaKOTO-THOO0 (akTopa
BKITIOYAETCSI BBI3BIBAEMBIE MM MYTAllMd ¥ T€HOMOIYISIUU. YTOOBI MX pPa3uunTh, HEOOXOIUMAa 3HA-
yuTeNbHas paboTa M0 TEHEeTHYECKOMY aHajIu3y, YTO HE BXOAWIO B Hamly 3amady. IlosTomy B nmanb-
HEHIeM Mo TeHOTOKCHYECKUM JCHCTBHEM MBI OyleM MOHMMAaTh MyTareHHOE M T€HOMOIYJISTOPHOE
JeCTBUE, a MO/ TEPMHUHOM «TE€HOTPOTEKTOP» — (PAKTOP, KOTOPBIH SIBISETCS aHTUMYTareHOM M aHTH-
TCeHOMOAYJIATOPOM. | eHONpoTeKTOpaMu SBJSIIOTCS AHTUMYTAr€Hbl, aHTUT€HOMOIYJIATOPBI (MX MIPUPO-
Iy pa3innvaeT TOJbKO 'eHEeTHYEeCKHH aHanu3). [ eHONpOoTeKTOpHOE AEHCTBHE MOTYT TAaKKEe OKa3bIBaTh
panno- ¥ TeponpoTEKTOPHl (OAHAKO MEXaHM3MbI MX JCHCTBHS MOTYT OBITh MHBIMHU, OoJiee PasHO00-
Pa3HBIMH, YEM 3aILUTA CTPYKTYPH! U (QYHKIMK T'€HOB).

B nuteparypHOM 0030pe NpPUBOIWINCH YOCOUTEIbHbIC IaHHBIE O MOLIHOM Jie4eOHO-
npodunakTuueckom aeicteun Becex BAloB ¢pupmer «/lanukay, B Tom uncne u BAXeii. Takue nexap-
CTBEHHBIE TPErapaThl HE JOJKHBI OKa3blBaTh FT€HOTOKCHYECKOE (MyTareHHOE U T€HOMOIYJISTOPHOE)
neiicteue. OQHAKO MbI 3HAJIM IPUMEPBI, KOTOPBIE TOBOPUIIM O TOM, YTO JaXK€ TaKasl PacTHTEJIbHAs Ia-
Halles Kak )KeHbIIEHb, B ONIPEEIICHHBIX YCIOBHUAX OKa3bIBAET MyTareHHOE JIEHCTBUE.

B niepuos geThipexneTHell KOMaHIUPOBKH B T. [lepMb anst anpoGannu SOS-MenuiuHbl (Me-
JULYHBI BEDKUBAHKS) B yCIOBUSX MOBBIIEHHOH paauanuu npogeccop I'. 1. bepapimies u Bo3riasis-
€MbIIl UM KOJUJIGKTHB IIPOBOJMJI CKPUHUHI PACTHUTENBHBIX T'€HOIPOTEKTOPOB CPEIU PACTUTEIHLHOTIO
Mupa YKpauHsel 1 Ypana. beuto mposepeno okono 1500 BUAOB pacTeHHi, Cpeld HUX OBOIIH, (PPYKTHI,
JIEKApCTBEHHBIE PACTEHUS, KaK KyJIbTYpHBIC, TaK M aukopacTymme. Okazanoch, uto 15% pactenumii
coJiep>KaT MOIIHBIE TeHONPOTeKTOphl. CoBMecTHO ¢ Kadenpoi rurvens! nuranus [lepmckoro memu-
LIMHCKOTO YHUBEpCUTETA (Teneph akaaeMun) Oblia pa3paboTaHa TEXHOJIOTHS TPUTOTOBICHUS aHTHUMY-
TareHHOro OOopIIla, IICH, cajlaTOB, KBaca U JIPYrUX OJIIOJ U HAITUTKOB,

Hamu B TO Bpemsi ObuM MOJIy4YeHBI CIEAYIOLIME JAaHHBIE O CHOCOOHOCTH T€HOIPOTEKTOPOB
pacTeHuil CHWXaTh KOJMYECTBO XPOMOCOMHBIX MyTauuil (abeppaumii). XpoMOCOMHBIE MyTaLlUd —
OJIMH U3 BUJIOB MYTAIlMil T€eHETUYECKOTO anmnapaTa KJIEeTOK.

B kauecTtBe TecT-00BEKTOB OBUI MCHOIB30BaH JyK-0aTyH (Allium fistulosum L.), obmanaro-
LU BBICOKMM YPOBHEM CIIOHTAHHOI'O MYTHPOBaHUSA M MUMEIOLINI JOCTATOYHO KPYIHBIE XPOMOCOMBI
(2n = 16). Cyxue cemena Jryka-6atyHna oomydanu go3oi 5000 u 10000 p Ha ramMe-yctanoBke «Vctmbl-
tatenby» B MHCTHTYTE prsnonorun AH YCCP ¢ nocnenyromeii oopadoTkoii 1% pactBopamu nrodu-
M3aToB B TeueHue 48 yacos B yamkax Ilerpu npu remneparype 20 — 22 °C.

OjMH BapHaHT OIBITA BKIIOYAJ 00pabOTKy CeMsH PacTBOPaMHU JTMOQUIN3ATOB JI0 OOTyUYCHUS
C TIOCJIEAYIONINM 3aMavYlBaHNEM CEMSH B IPOKUIITICHHON 1 3aTEM OKpAIIeHHOU BOJIE.

Kopemku puHol 4 — 5 MM UKCHPOBANIKCH B cMecH ateT-ankorond (3 : 1) ¢ mocnemyrommm
ux nepeBoaoM B 70° 3THIIOBBIN cMpT. M3roToBNsUIN JaBiieHble penapaThl 0 OOLENPUHATON METO-
nuKe. B kadecTBe KpacuTeNns NCIOIB30BaNICS alleTO-KapMHUH.

Y4auThIBAIM HOpPMaJibHbIE M aHOMajbHble aHadasbl (MOCTBI, JABOMHBIE MOCTBI, ()parMeHTsl,
KOJIBLIEBBIE XPOMOCOMBI U JIP. BUJIBI XPOMOCOMHBIX HapYILICHHH).

B xauecTBe KOHTPOJIS JUIA OMBITOB CIYXXHJI YPOBEHb CIOHTAHHOTO MYTHPOBAHUS y CEMSH JIy-
Ka-0aTyHa, a Tak)Ke YPOBEHb XPOMOCOMHBIX [TEPECTPOEK Y CEMSH O0JIyUYSHHBIX M HEOOYYCHHBIX.
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OKCIEPUMEHTEHI IOKa3aJIi, YTO BCE MCITBITAHHBIC SKCTPAKTHI PACTCHUI UMEITH B CBOEM COCTaBE
TEHOIIPOTEKTOPHI, KOTOPBIE B pa3imdHoil Mepe Ha 70 — 80% 3amumiany KOpEemKH JIyKa OT XpOMO-
COMHBIX abepparuii.

AHTHUMYyTareHHOE JIEHCTBUE 3TUX PACTCHHUIN MOITBEPKIACTCS U qpyruMu aBropamu (1 — 4, 7,
12, 16, 38), a TakKe HAIIMMH HCCICAOBAHMSIMHU CIIOCOOHOCTH AKCTPAKTOB PACTCHHUU ITOMABIISITH TCH-
HbIC MyTalMi. B KadecTBe TecT-CHCTEM Ha TEHHBIE MYTAaIlMd HCIONB30BATH TecT ODiimca ¢ S.
typhimurium, muMbOIUTH YeloBeKa U SIMIEKICTKH IMYHUKA KATAHCKOTO XOMSYKa M KphIC (Tabmiuia
1).

Ta6auuna 1. IlonaBiaeHue reHHBIX MYTaI[Uil BOTHBIMH IKCTPAKTAMH HEKOTOPBIX JI€KaAPCTBEHHBIX
pacTeHuil U OBOLIEIA.

BH}I pacreHust TecT-cucrema Crenenn nmoaaB- Hpenapar
JICHUS MyTalluu
1 2 3 4
Arctium lappa L.. Tecr Ditmca ¢ S. typhimurium 87% Bonmbiit
Jlomyx G0JBIION JKCTPAKT JINCTHEB
Arctium tomentosum Miller -« 67,8% -«
Jlonyx mayTHHUCTBIN
Artemisia dracunculus L. -« 98% -«
IlonbIHb 3CTparoxn
Brassica botritis L. -« 95% -«
Kamycra nigetHast
Brassica cauliflora (Mill) -«- 96% -«-
Lizg.
Karrycra 6poxomm
Brassica carinata A.. Braun -« 92% -«
Kamycra 3enenas
Brassica oleraceae L. -« 94% -«
Karmrycra oroponnas
Daucus carota L. JlmmoruTe YyenoBeka, THICKICTKA Cox KopHerioa,
1\/[01)1(0]3}J IIOCEBHAas SIMYHUKA KUTAaUCKOTO XOMSIYKa U KpbIC JIUCTBEB

Kak BugHO 13 Tabnuibl 1, pacTeHUs U OBOINH, U3 KOTOPBIX MPUroTOBICHB BAXKH, criocoOHbBI
MOYTH MOJHOCTBIO IPEAOTBPAIIATH MOSBJICHUE T€HHBIX MyTalUi.

Hamr acriupant M. A. IlmieHHYHOB Ha ApoXiKaxX M3y4HJI aHTUMYTALMOHHYIO aKTUBHOCThH He-
KOTOPBIX JICKAPCTBECHHBIX PACTCHUH, B TOM YKCIIC OBOIICH U (pyKTOB. MyTaluu, BbI3BAHHBIC STHIICH-
METHIICYTH(OHATOM, BBIPAKAIOTCS B PEBEPCHM MYTAHTHOTO BHJA APOXOKEH M IUKoMmy Tuiy. PeBep-
TaHTbl OKPAUIEHBI B JKENITHIM LIBET, UX JIETKO MOACYUTHIBATh Ha arap-arape B yamkax [lerpu. M mo-
JIy4YEHBI CIICAYIONIUE JaHHbIe (Tabiauma 2).

Tabanna 2. AHTHMYTareHHasi aKTHBHOCTB JKCTPAKTOB OBOIIeH, QPYKTOB M JeKAPCTBEHHBIX
pacrenmii y aposxckeii S. Cerevisiae.

Bupj pacrenus CpeHee YHCJI0 peBEPAHTOB Crenensp
Ha 1 yamky Ierpu AHTHMYTAT¢HHOM 3alIUTHI

Kontpons (xumua. MyTaren) 462 -

Kanycra oropojnas 77 +++

Kamycra 6poxkonu 41 +++

Pemuc 189 +

Barat 164 +

Bunorpan 119 +

HmOups simoHCKUiH 118 +

Iepen cnaaxuii 42 ++

Baknaxan 88 ++

Kamnycra nietHas 11 +++

[leueHouHMIIa OOBIKHOBEHHAS 102 +
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Bup pacrenus CpenHee YHCI0 peBEPAHTOB Crenensn
Ha 1 yvamky Herpu AHTHMYTAreHHOM 3aIINThI

$16:10K0 (aHTOHOBKA) 61 ++

JlanymiHuk 00bIION 22 ++

Jlyk manor 59 +++

HmMOups JiekapCTBEHHBIH 71 ++

AHaHac 59 ++

Msita nepeunas (JIuCT) 31 +++

Caexiia 75 ++

MopKoBb 9 ++++

Kpamusa 85 ++

[onbIHb 63 +++

IToneBoii xBoII 152 ++

ITomnopoxHUK 18 +++

Jluctes Oepessl 120 ++

Jlomyx 112 ++

PeBepcun y aposoxkeit S. cerevisiae BRI3BaHBI TeHHBIMU MyTarusiMu. ClieZI0BaTeNbHO, H B 3TUX
AKCIIEPUMEHTAX PacTeHUsI, U3 KOTOPhIX nony4eHbl BAYKu, 00magany aHTUMyTareHHOW aKTUBHOCTHIO.
Hukakux reHOTOKCHYECKHX CBOWCTB Y 3KCTPAKTOB 3TUX PACTCHUH MBI M JPYTHUE aBTOPBI HE OOHApY-
xwur. COXpaHUTCS M UX TeHOMPOTeKTOpHOE NeiicTBre B Boje (bAXax) atux pacrenuii?

100
90 -
80 -
70 -
60 - 5 L7
a0 "
A0 - R

30 4 . F

JoMUHaHTHBIe MyTaLMK, %,

QD_ .~

.a/-
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Puc.1. Iloka3aTeJu TreHONMPOTEKTOPHOIO eicTBHUS
BAKeii pacTHTeIbHOTO NPOUCXO0MKICHUS

1 — mokazarenau KOHTPOJBHOM cepuu Npo30(]HII, BeIpaeH-
HBIX Ha MUTATENBHBIX CpeliaX ¢ OMIUCTHIUIMPOBAH-
HOM BOJIOH;

2 — moKa3zaTead JOMHUHAHTHBIX MyTalMid Ap030(UiI, BhIpa-
mIeHHBIX Ha cpefax ¢ mobaBmeHueM BAXK «Cwmech
OBOIIHANY;

3 — moKkazaTead JOMHUHAHTHBIX MyTaluid AP030(UiI, BhIpa-
mIeHHBIX Ha cpenax ¢ mobaBmeHueM BAXK «Cwmech
JICKAPCTBCHHBIX PACTCHUH.

24

B npenBapuTesbHBIX HCCIEN0BA-
HUSAX MBI TPOBEPHIIM TE€HOTOKCHYECKHE
cBoiictBa 00eux BAXei. K cuactsrio,
0Ka3ajaoch, 4To 00€ OMOJIOrHYEeCKH akK-
THUBHBIE XUJIKOCTH HUKAKOI'O N'€HOTOKCH-
YECKOro JEHCTBHS HE OKa3blBalOT HU B
pazBeaenuu 1 : 1, Hu B pa3BeaeHuu 1 : 5.
Bonee Toro, KoHIIEHTpaLys BBIIAPUBAHU-
em obenx bAXeii B 10 pa3 He yBennumna
9acTOTy AOMHHAHTHBIX JIETaJel y ApO30-
¢ui, onpeensieMO M0 CHUKEHHUIO MOKa-
3aTeniell JKU3HECTIOCOOHOCTH MyX — SIii-
LEKITAIKH, BBIXOIY JINUYMHOK U3 SULI, Tpe-
BPALLCHUIO JINYMHOK B KYKOJIKH, BBIJIETY
M3 KyKOJIOK MMaro, BbDKHBAaEMOCTH MMa-
0, TEMIIaX UX CTAPCHHMS.

Takum obpaszom BAXu «Cwmech
JIEKapCTBEHHBIX pacTeHui», «OBoIHas
CMeCb» HE MMEIOT TeHOTOKCHYECKHX (-
(EeKTOB, TO €CTh — HE BBI3BIBAIOT MYTa-
UM ¥ TEHOMOTYJISIIUHA.

Pe3ynbTaThl uccnenoBaHus T€HO-
IIPOTEKTOPHOIO JecTBus BAXKeit
«CMech JIEKapCTBEHHBIX pAacTEHUI» H
«OBomHasg cMmech» B pasBeneHun 1 : 1
MIpEeJICTaBIEHbl Ha pUCYHKE | U B Tabnmiie
3.

Kak mokasasa craTucTtudeckas
00paboTKa TOMyYeHHBIX HaHHBIX, bAXKu
«CMech JIEKapCTBEHHBIX pAacTEHUN» H
«OBomIHasE CcMeChb» CTAaTUCTHYECKH [0-
croBepao (Ha 30 — 40%) ymeHbIIaeT
9YacTOTy JOMHHAHTHBIX JICTAIBHBIX MyTa-
Ui y Apo30(uIiIbl Ha BeeX dTanax MHIU-
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BUJyaJIbHOTO pa3BUTHUs AP030Quiibl. [ eHompoTekTopHOE NeficTBre Oosee BoipamieHo y BAXK «Osorr-
Hast cMech» (~ 40%) mo cpasHernto ¢ BAXK «Cwmech nekapcTBeHHBIX pacTeHuiD (~ 30%). Obe BAXK
SIBIISIFOTCS. BBIPaXXCHHBIMHU T€HOIPOTEKTOPAaMU (aHTUTCHOMOYISTOPAMH U aHTHUMYyTarcHaMH), CpaB-
HUMBIMU C JIPYTMMH W3BECTHBIMH T€HONPOTEKTOPaMU, MpHUBeICHHBIMUA B 0030pe U. P. bapunska u
coasropa A. B. HcaeBoii (5). OHm, BUAUMO, 3aIUINAIOT KaK CTPYKTYPY, TaK ¥ (PYHKIHIO T€HETHYe-
CKOT0 arnmapara KJIETOK KHBOTHBIX.

Ta6auna 3. ['eHONPOTEKTOPHASI AKTUBHOCTD 0aK «CMeECh JIEKAPCTBEHHBIX PacTeHN» (CHIKEHNE
JIOMMHAHTHBIX JIeTallel, OIpeIesieMbIX I10 CHIKEHHIO CMEPTHOCTH JHMYMHOK, KYKOJOK,
B3pPOCIBIX MYX, B %). KoHTpos (Boma B kopme) mpunsT 32 100%. n = 24 myxn.

Pas- Bpemsi sKU3HM MYX, JIHU

Bege- |10 20 30 40 50 60 70 80 90

HHe

BAXK

1:1 [38,75£0,82 |42,08+1,05 [45,12+0,83 |40,17+0,65 |46,02+0,92 |41,08+0,72 |43,06+0,91 |42,67+0,80 |46,07+0,83
1:5 39,02+1,82 |42,12+0,07 |45,05+0,04 |41,02+1,02 |45,09+0,87 |40,25+0,87 |43,05+0,87 |42,53+0,72 |45,85+0,52
P >0,05 >0,05 >0,05 >0,05 >0,05 >0,05 > 0,05 > 0,05 > 0,05

Ecmu P > 0,05, To pa3HuIla B CHIDKEHHH CMEPTHOCTH OT JOMMHAHTHBIX JIeTalel CTaTUCTHYECKH He 10-
CTOBEPHA U €€ HE CJIeyeT IPUHUMATh BO BHUMAaHNE

6. UccnepoBaHue reponpoTekTopHoro aencteus BAXen «CMecb nekapcTBeHHbIX PpacTEHUN»
n «OBoLWHas cMecb» Ha gpo3oduny

Ecnu moBpexaaercsi TeHETHYECKHI arnapar KJIeTKH, yckopsieTcs crapenue. [lo cnoco6HocTH
KaKoOro-1H00 JIEKapCTBEHHOI'O BEILECTBA 3aMEMJISTh CTapeHHe (OKa3bIBaTh I'epOIPOTEKTOPHOE ACi-
CTBHE — OT «TEPOH» CTapUK) TaKXKe CYIAIT 00 ero aHTUMYTareHHOM JICHCTBUU.

CymiecTBeHHBI BKJIa] B MEXaHU3MBI CTAPEHHUSI BHOCAT COMAaTHYECKUE MYTallMd U MOJU(HKa-
LIUH, BBI3bIBAEMBIC SK30T€HHBIMHM M 3HJOT'CHHBIMU MyTareHamu. C IIeJbI0 MPEAOXPaHuTh TeHO(OH
HaceJIeHUs OT MOBPEKAAIOUIETO JEHCTBUS XUMHUECKUX, (PU3MUECKUX U OMOJIOTMUECKUX SHII0- U 3K30-
MYTareHOB U 3aMeJ/IJIUTh MPOIECCH CTAPSHUST HAaMU pa3paboTaHa cCHCTeMa aHTUMYTareHHOTO M aMyTa-
TeHHOT'0 00pa3a >KU3HHU, BXKHBIM KOMIIOHEHTOM KOTOPOH SIBJISIETCS] UCTIONIb30BAHNE PA3JIMYHBIX T€PO-
NPOTEKTOPOB MIPHUPOAHOTO, B OCHOBHOM, PACTUTENBHOTO porcxoxaeHus (4,7,10).

Ha HacexkoMbIX, MIIEKOMTUTAIOIINX U KYJIbType KJIETOK YeOBEKa M3yYeHO T'epONpPOTEKTOPHOE
JeficTBre OONBIION cepuM OMOJIOTHYECKH AaKTHBHBIX COEIWHEHHI MPUPOIAHOTO MPOUCXOXKIEHUS, B
YaCTHOCTH, SKCTPAKTOB 25 BUIOB pacTeHHd. OKa3anoch, YTO HauboJee CUIIbHBIM IepOIIPOTEKTOPHBIM
JeicTBueM 00JIaJatoT T€ COeAMHEHHS PACTUTEIBHOTO MIPOUCXOKACHUS, KOTOPbIE MPOSBISIIOT aHTHUMY-
tareHHbId dpdekt (8,12). Caenyromas no 3GHEKTUBHOCTH TpyIIa reponpoTeKTOPOB — 3TO Jepe-
NIPECCOPbI, aKTUBATOPbI AKTUBHOCTH T€HOB, CTUMYJIMPYIOIIKE PAa3JIMUHbIE 3AIIUTHBIE CUCTEMbI Opra-
HU3Ma (MMMYHHUTET, CUCTEMY pelapanuy KJIeTOK, aHTHOKCHIAHTHYIO CHCTEMY). DTOT (akT eule pa3
MIOJTBEPIKIAET BKJIAJ COMATHYECKUX MYyTalluidi U (peHOMeHa perpecchy, HHAKTUBAIIMU T€HOB B MeXa-
HU3MBI CTapEHHSI ¥ BO3PACTHOTO CHIDKEHHS 3alIUTHBIX CHCTEM OpPraHM3Ma M yKa3blBaeT Ha HE00XO-
JUMOCTH €XEJHEBHOTO BBEACHHUS B OPraHM3M YeJOBEKa PACTHUTENILHBIX I'€pOIPOTEKTOPOB, 00JIaat0-
VX aHTUMYTareHHBIM ¥ CTUMYJIMPYIOIIEM TeHBI feiicTBreM ().

I'eponporextoproe neiictBue bAX paccunTeiBanmu myTeM cpaBHEHHUS cpefHen, 95%-Hou u
MaKCHMAaJIBHOM MPOJIOJIKUTEIBHOCTH JKU3HU B OIIBITE U KOHTPOJIE OTAEIBHO AJIS CaMOK U camuoB. Jlis
3TOTO OTOMpAIM CaMIIOB M CAMOK M PacCaXUBAIM MX M0 UMWJIMHAPHUYECKHM HPOOHpPKaM Ha KOPM, CO-
JIepKaliui OMIUCTHIUIMPOBaHHYO Boxy (koHTposib) u BAXK «Opominas cmecs» (BAXK 1) u BAX
«Cwmech nekapctBeHHbIX pacteHuin» (BAX 2). BAX «OBomHyro cMmech» o603HaunM kak BAX 1,
BAXK «Cmech nexapcTBeHHBIX pacTeHMid» — Kak BAXK 2. CIDK — cpenHsag npoaomKuTeNsHOCTh
xu3an, MIDK — makcuManpHast MPOIOJDKATEILHOCTD JKU3HHU, 95%-Hast [DK — mpoaomKuTe tbHOCTh
KHU3HU JAPo30Put IpH 95%-HOW BEKUBAEGMOCTH HACEKOMBIX.

PesynpTathl nccnenoBanus npeacTaBieHsl B Tabiuie 4.

[Nockoneky netictBue BAX «OBomHuas cmecs» n «CMech JIEKapCTBEHHBIX PAaCTEHUID» MpH
pasnuuabIx pasBeneHusx (1 : 1 mw 1 : 5) He oTnmyanock (OBUTO CTATUCTUYECKH HE TOCTOBEPHBIM) B
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Ta0JIMIIE TPUBEICHBI PE3yIbTaThl UCCIIEAOBaHUS 00X OMOJOTMYECKU aKTUBHBIX KHUJIKOCTSH B pa3Be-
meanu 1 : 1.

Tabumna 4. [lokazaTeJn NMPOAOKMTETHLHOCTH AKU3HHA CAMOK H CAMIOB AP030uibl B IKCIepH-
MEHTAJIbHBIX CEPUAX H KOHTPOJIE.

Camku CaMubl
I'pynna

N CIIK 95%-nasn MIIXK N CIIK 95%-uas MIIK

1K 1K
Komn- 120 |30,08+0,72 |[52,87+0,18 (52,87+0,18 (120 |24,09+0,08 |44,08+1,33 |42,04+1,12
TPOJIb
BAX 1 120 |42,32+0,84 [60,84+0,19 [60,84+0,51 (120 |35,70+0,20|57,14+1,05|53,13+1,05
BAX 2 120 |36,44+0,15 |[58,65+0,28 [58,65+0,28 120 |32,22+0,81 |53,32+1,20|50,12+0,82
P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05

BAX1 — BAX «CmMech oBoIIIHasA»

BAX2 — BAXK «Cmech 1ekapCTBEHHBIX pacTeHHID»

CIDX — cpenssist IpOAODKUTETHHOCTD KU3HA APO30 (U

95% CIDX — npomomKuTeIbHOCTD XKHU3HU Ipo30¢h i pu 95%-HOoi BEDKMBAEMOCTH HACEKOMBIX
MIDK — maxkcnmanbHas MpoAOIDKATEIBHOCTD JKU3HH Ap030¢u

P — mokazaTens JOCTOBEPHOCTH PA3IHMYMHA SKCIIEPUMEHTAIbHON CEPUU M KOHTPOIIS

Kak Bumno m3 Tabmuipl 4, 06a BAYKa oka3pIBarOT BEIpaKEHHBIH TepONPOTEKTOPHEIH A ekt
Ha CaMIIOB ¥ CaMOK Jp0o30(dui1.

7. U3yyeHune paguonpoTeKkTopHoro aencteus BAXK

OCHOBHOI MUIIEHBIO HOHU3UPYIOIIMUX U3IYUYEHUN SIBISIIOTCS FE€Hbl U T€HETUYECKUH ammapar
KieTok. Jlaxke caMble Maible [03bl MOHM3UPYIOIIUX HM3JIYyYEHHH CHOCOOHBI WHAKTHBHUPOBATH T'EHBI
(mannbie YosjueHa u coaBTopoB, 1978 1.). [103TOMYy OHHM BBI3BIBAIOT Pa3HOOOpa3HbIe 3a00JICBAHUS,
yckopsioT crapenue. Celiyac, KOria MUJITMOHBI YKPAWHIIEB, OEJI0PYCOB U POCCHSTH TIOPAXKEHBI YE€PHO-
OBUIBCKUMH PAJUOHYKIMIAMH, TTOMCK MPUPOAHBIX PaJHONPOTEKTOPOB IPEACTABISET 0COOYI0 aKTy-
anpHOCTH (7).

Oco0o0e U MmepcreKTUBHOE 3HaUYeHHE B MPOQUIAKTHUECKUX W peabuIUTAIIMOHHBIX MEPOTIPHSI-
TUSIX TATOJIOTHYECKUX COCTOSIHWH, BBI3BAHHBIX BO3JACHCTBHEM HOHU3UPYIOLIETO H3ITyYEHHS, UMEIOT
HaTypalbHble (DU3NOJIOTHYECKHE CPEACTBA, TAKHE KaK JICKAPCTBEHHBIE PACTEHMS, IPUPOIHBIE MHHE-
pasibHBIE BOABI, iedeOHast QU3KYIbTYpa, TMETHIECKOE TUTAHUE.

duroreparus UMeeT OIpeAeICHHbIC TPEUMYIIECTBA Mepe]] IPUMEHEHHEM CHIIbHO- B OBICTPO-
JNeUCTBYIONMX (PapMaKOoIOrH4YecKuX JeKapcTB. BBUmy TOro, 4Tto mpoayuupyeMble B pacTeHHUAX OMO-
JIOTMYECKH aKTHBHBIC BEIECTBA SBISIOTCS MPOJYKTaMH METa0OJM3Ma B )KHUBOM OpraHH3Me, 3HAYH-
TeNbHAsl YacTh ATHX MPOJYKTOB OOJiee €CTECTBEHHO BKIIIOYAECTCS B OMOXUMHYECKHE W JIPYTHE KH3-
HEHHBIE MTPOIIECCH B OPraHU3Me YeJIOBEeKa, YeM XUMHUUYECKHE UYK/ble €My CHHTETHUECKHE Tperaparsbl.

OCHOBHBIM HalpaBICHUEM B PEaOMIMTAMOHHBIX MEPONPUATHAX MPU HOHU3HUPYIOIIEM 00ITy-
YCHUU SIBJISIETCS TIOBBIIIICHHE HECTIEU(UIHON PE3UCTEHTHOCTH IyTeM MPUMEHEHHS TaK Ha3bIBAEMBIX
PanuoNpPOTEKTOPOB AJISl NPEAYNPEKICHUS HETaTUBHOrO BimsiHUA m3nydenus (1-3, 5-10, 39, 46, 52,
53, 55, 60).

[IpuMeHeHre aanToOreHOB PACTUTEIBHOTO TPOHMCXOXK/CHUS TOBBINIAET YCTOWYMBOCTH HE
TOJILKO K JICWCTBHIO MOHH3HMPYIOUIEH pajguallii, HO W K JIPYTHM IATOTeHHBIM (akTopaM (cTpeccam,
BPEIHBIM BELIECTBAM).

Jns u3yueHus paauornpoTekTopHoro neiictBust BAX nmuumukn myx (Hamboliee pajuodyB-
CTBUTENbHAS CTaIMs JpO30QHIbI) O0IyJIaTUCh TaMMa-TydaMH Ha KoOanbTOBOM mymike B go3e 600 p,
MOCJIe Yero CPaBHUBAIUCH Pa3UYHbIC MOKA3aTelIH XU3HECIOCOOHOCTH MYyX B OIBITE M KOHTPOJE,
0CO0EHHO MPOJIOIDKUTENFHOCTD JKU3HU. MomHOCTh 10361 — 80 p B MuHyTY. OTHOBpEMEHHO 00y4a-
nuch 36 IMYMHOK Jpo30¢uil. 3aTeM OHU pacca)kKMBaJHMCh B TPH LMWIMHAPHUYECKHE TPOOUPKU C MUTa-
TenbHOW cpenoil. B oxHol mpoOupke k kopMy nobasisinack OuanctmuimpoBanHas Boga (K), B apy-
ryio B kopMm nobasmsiack BAXK «Cwmech nekapctBeHHbIX pactenuit» (BAX-2), B Tperpto — BAXK
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«OBomrHast cmech» (BAXK-1). B o6oux cnyuasx u3 pacdera 20 mi Ha 1 11 kopma nipu pasBenennn 1 : 1

u 1 : 5. B kaxnyro npoOUpKy BHOCHIOCH 110 12 TUUHMHOK, KOTOPBIE 3aTEM IIPEBPALIAINCh B KYKOJIKU U

uMmaro. JINYMHKY, KyKOJIKM U UMaro NepeHOCUIINCh Ha CBEXYIO MUTATEIbHYIO Cpely TpU pa3a B Hele-

0. YueT MyX HpoBOJWICA €XeIHeBHO. ONpeaensioch BpeMs MpeBpallieHus] JUYMHOK B KYKOJKH,

KYKOJIOK B MIMaro, BpeMsi BBDKUBAEMOCTH B3pOCibIX MyX. Onpenensnocs BpeMsi THOeny JINIHHOK, Ky-

KOJIOK, cpefHee 95%-Hoe 1 MaKCUMajIbHOE BPeMsl BBKMBAEMOCTH MAro B OIIBITE U KOHTPOJIE.
PesynpTarhl n300pa)keHbl HA pUCYHKE 2.
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Puc 2. Biusinue BAYKeii pacTHTEJIbHOTO MPOUCXOKIEHUS HA JKU3HENAESI TEILHOCTh U BbIKHBae-
MOCTB IP030¢uII Mocje 00Jy4eHHsI raMMa-Ty9aMu

1 — KOHTpOIB;

2 — moKa3zarenu BDKMBAEMOCTH JIpo30(huil, BhIpAllleHHBIX Ha cpenie ¢ qobaenenueM bAXK «Cmech iekapcTBeH-
HBIX PACTEHUI»;

3 — mokasareny BEDKMBaEMOCTH JIp030(uil, BRIpalieHHbIX Ha cpeze ¢ nodasneHrneM BAXK «CMech oBomHANY.

OCHOBHOU MHIIICHBIO MOHU3UPYIOINX MTYUYSCHHUN SBISIFOTCS T€HBI U TEHETHYECKUH ammapat
KJIeToK. Jlaxke caMble Maible 103bl MOHU3UPYIOIIMX HM3IYyYEHHUH CHOCOOHBI WHAKTHBUPOBATH T'C€HBI
(manubie Yonmena u coaBtopoB, 1978 r.). [loaToMy OHM BBI3BIBAIOT pa3HOOOpa3Hbie 3a00JieBaHUs,
yCKOpsiIoT crapenue. Celvac, Koryia MUJUTHOHBI YKPaWHIEB, OEIOPYCOB M POCCHUSH TIOPaKEHBI YEPHO-
OBUIBCKUMH PAaJUOHYKIIMJIAMH, TIOMCK MPUPOAHBIX PaJUONPOTEKTOPOB MHPEACTABISET 0CO0YI0 aKTy-
AIBbHOCTb.

Oco0o0¢e 1 MepcreKTUBHOE 3HaUeHHE B MPOPHIAKTHUECKIX W peaOMINTAIIMOHHBIX MEPOTIPHSI-
TUSIX TAaTOJIOTHYECKUX COCTOSIHUH, BBI3BAHHBIX BO3JCHCTBHEM HOHH3HPYIOLIETO M3ITyYCHHS, HMEIOT
HaTypaibHble (PU3NOJIOTHYECKHE CPEACTBA, TAKUE KaK JICKAPCTBEHHBIE PACTEHHUS, IPUPOTHBIE MHHE-
palibHBIE BOJIBL, JiedeOHast GU3KYIbTypa, muetndeckoe muranue (10).

durorepanus IMEeT ONpeIeTICHHbIC TPEUMYIIIECTBA Mepe]] TPUMEHEHHEM CHIILHO- H OBICTPO-
JeHCTBYIOMMX (apMaKoIOTHYeCKUX JeKapcTB. BBUAY TOro, 4To MpoAyLHpYyeMbIE B pacTeHHUSIX Ono-
JIOTHYECKH aKTHBHBIC BEIECTBA SABJSAIOTCA MPOAYKTAMH METa0OJM3Ma B J)KMBOM OpraHH3Me, 3Ha4H-
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TCJIbHAasA 4aCTb 3TUX MNPOAYKTOB 0oJlee €CTECTBEHHO BKIIIOYACTCS B OMOXMMHUYECKHE U ApPYTHUe Xus-
HEHHBIC MTPOLECCHI B OPTraHU3ME Y€JIOBCKA, YEM XUMHUYCCKUE TYXKAbIC EMY CUHTCTUICCKUEC IIpETIapaThl.
HOSTOMy y q)HTOTCpaHI/II/I 3HAYUTEILHO MEHBIIEC OMAaCHOCTEH HAaCTYIIJICHUS HCEXKCIJIATCIIbHBIX 3(1)(1)61(-
TOB, YEM Yy COBpeMCHHOfI MeI[PIKaMGHTO3HOI7[ TCeparuu, 410 0COOEHHO BaXKHO Ipyu JJIATCJIBHOM JICUC-
HUH XPOHUYECKHUX IIPOLIECCOB.

8. OnpepgeneHue cTpykTtypupoBaHHocT BAX

[TpoBeneHHbIe HAMU HCCIEAOBAaHUS OOHAPYKWIM YIUBUTEIBbHBIM (DakT cOXpaHEHHS PacTH-
tenbHOM Bonor (BAXK) mamstu o Tex nedeOHO-IpodumakTHuecKux 3 dexrax, KOTOPHIMU 001aJar0T
HCXOJHBIE PACTEHHUS, U3 KOTOPHIX OHA MOJIydyeHa. B mombITKax U3y4nTh MEXaHU3MbI IIAMSATH 3TOH BO-
IIBI PACTeHHWHA MBI M3YYIJIN CTPYKTYpy Bonabl BAXK TeX MCXOIHBIX pacTeHHi M3 KOTOPHIX IMONydeHa
BOJIa, a TAKXKE MX CMECEil, a TaKkKe HEKOTOPBIX 00pas3loB BOJbI, IPUTOTOBICHHBIX B HallIeH 1adopaTo-
puu. O030p IO METOIaM ONPEIEIICHUS] CTPYKTYPHI BOJIBI JaH Hamu paHee (19, 24).

Crenenb cTpykTypupoBaHHOCTH BAXK Kc MOXHO OUEHUTh TEpMOAMHAMHYECKU, ONPEICIUB
Cp — TEIUIOEMKOCTh M S — DHTPONHIO. 3Hasi 3TH BEJIWYHMHBI, MOKHO BBIUYUCIUTH KOA(PPHUIHESHT
cTpykTypupoBanHoctd Bojbl B BAXK no dopmyne Ke = CplS. Eciu 3nauenune Kc 6onbiie 1, To Boaa
CTPYKTYpHpOBaHa, eCJIi MeHbIIe 1, To Boja He ynopsioueHa (tabmumna 5).

Tabéamnua 5. KoapuuneHT cTPYKTYpHPOBAHHOCTH Pa3HbIX BOA.

Temneparypa Bojasl, °C IIpupoaunas Boaa JerasupoBannasi Bona | Tanas Bona

0 1,19 1,41 1,29
10 1,14 1,36 1,22
20 1,09 1,27 1,16
30 1,05 1,22 1,12
40 1,02 1,16 1,08
50 0,99 1,11 1,04
60 0,96 1,07 1,00
80 0,91 1,02 0,95
100 0,87 0,97 0,91

BunHo, uTo HarpeBaHue BOJBI pa3pyIlaeT CTPYKTYpY (M IamsTh) BOJBI.

BAXu nomyuarorcs nmpu temneparype 36 °C. I1o3ToMy MOXHO 0KHMJ1aTh, YTO OHU COXPaHUIH
CTPYKTYPY BOJbI, KaKOIl OHa OblJla BHYTPU KIETOK M B MEXKIJIETOYHOM HpocTpaHCcTBe. M nefcTBu-
TenbHO, Bce BAYKU nMeroT KoaQpUIMeHT CTPYKTYpUPOBAHHOCTH BOJBI OOJIbIIE SAMHUIBI JaXKe MPU
100 °C (tabnuma 6). OTO CBUAETEILCTBYET O BHICOKOH yropsaoueHHOCTH Boasl B BAJXK, koropas xpa-
HUT B CBOEH CTPYKType MaMsThb O JIEKAPCTBEHHBIX COEIUHEHUSX, MPUCYLIMX HUCXOIHBIM PACTCHHAM
(oBoOIIIaM U JIEKaPCTBEHHBIM TPaBaMm).

Tabauua 6. Koagduunent crpyxkrypupoBanHoctu BAYK nexkapcTBeHHBIX pacTeHUil U OBOIIEI.

Temnepa- |MonbiHb |Mogopo- | Kpanuea |Monyx |MopkoBb | Cekna [ Kanycta |OBowHasi |Cmech nekap-
Typa BAX KHUK cMecb CTBEHHbIX pacTe-
HUI

0 1,42 1,38 151 1,39 1,55 1,54 1,53 1,62 1,51
10 1,40 1,37 1,45 1,37 1,50 1,50 1,51 1,60 1,50
20 1,33 1,30 141 1,35 1,48 1,46 1,43 1,58 1,48
30 1,29 1,25 1,40 1,31 1,45 1,43 1,39 1,55 1,46
40 1,20 1,20 1,35 1,28 1,38 1,40 1,31 154 1,45
50 1,19 1,18 1,32 1,25 1,36 1,35 1,28 1,50 1,39
60 1,15 1,14 1,25 1,20 1,32 1,30 1,24 1,45 1,34
80 1,10 1,09 1,20 1,15 1,24 1,23 1,15 1,31 1,32
100 1,05 1,03 1,04 1,08 1,02 1,07 1,08 1,25 1,26
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OTO CBHIETENBCTBYET O BBICOKOM ymnopsnodeHHocTH Bojbl B BAXK, koTopas XpaHut B cBoeH
CTPYKTYpE HaMATh O JICKAPCTBEHHBIX COSANHEHHUSX, IPUCYLINX UCXOJHBIM PACTEHUSM (OBOILAM U Jie-
KapCTBEHHBIM TpaBaMm).

9. OnpepgeneHne Konn4yecTBa aNekTpoHoB B BAXK nekapcTBeHHbIX pacTeHUA U OBOLLeN

YnopsaoueHHasi CTPYKTypa BOJIbI OoraTa 3IeKTpoHaMH, 00JIaAaloUIMMU KOPITYCKYJISPHBIMU 1
BOJTHOBBIMHU cBOMcTBaMH. KpoMme Mexanm3ma 3amucu nHpopMannu B Boae bAXKei, Oobpimoe kommde-
CTBO DJICKTPOHOB TaCHT CBOOOAHBIC PAJUKAIIBI, KOTOPBIE MOBPEXKIAIOT CTPYKTYPY U (QYHKLHUIO TEHOB U
JPYTUX KU3HEHHO BXKHBIX CTPYKTYp KieTKH. CBOOOIHBIE paguKallbl, TOBPEXKAAs )KU3HEHHO BaKHBIE
MaKpOMOJIEKYJIbI KJIETKH M HU3KOMOJIEKYJIIpHbIE OMOPETryJIATOPHI, BBI3BIBAIOT Pa3IMUHbIEC ICUXOCOMa-
TUYECKUE U HACIIEACTBEHHbIE 3a00JICBaHNsI, B TOM YHCIIE PAaK, YCKOPSIOT CTapEHHE KJIETKH ¥ OpPraHu3-
Ma.

C 1enpi0 NPOBEPUTH KONWYECTBO OHIIEKTPOHOB B BOJAE, Mbl H3MEPUIH OKHCIMTEIIBHO-
BOCCTAHOBUTENbHBIN MoTeHIUan bAXKel JeKapCTBEHHBIX TpaB U OBOILIEH C MOMOIIBIO SITOHCKOTO
npubopa s usmepenus: OBIT ORP. Uzmepenne npoBoamiock npH AByX Temneparypax +10 °C u +50
°C. Pe3ynbraThl IpeICTaBICHbI B TA0IUIIE 7.

Ta6auna 7. OBII BAJK sekapcTBEeHHBIX pACTeHH U OBOIIEH.

Ha3zBaHue )KHAKOCTH
Boaonposoagnas BAK BAXK
XJIOPMPOBAHHAsI BO/IA «CMmech JieKapCcTBEeHHBIX «OBouHAasI cMeCh»
pacTeHuin»
Temnepatypa +10 °C +50 °C +10 °C +50 °C +10 °C +50 °C
OBII +246 +223 +204 +205 +205 +207

Bunsno, uro OBII BAXeil 3HaunTEeNbHO HIKE, YEM B BOJOIPOBOJHOM BOJE.

Hac 3amnTepecoBana mpobOiema: cymmmupyercs i OBII, ecnm cMemmBaroTCs pa3iddHbBIE
BAXwu nekapcTBeHHBIX pacTeHuil u oBouield. UtoOwl ee paspemuth, Mbl u3Mepuiu OBIT npu Teme-
patype 5 °C xaxnoit BAX B ornensHOCTH. [loydeHB! Clieyromue pe3yIbTaThl:

JlekapcTBeHHbIE paCTeHUS OBomuu
[Monbp — 251 Mopxkoep — 311
Ionmopoxxank — 252 Csexia — 308
Kpanusa — 278 Kamycra — 312
Jlommyx — 302

Kax BuznHo mo OBII, conepkanue 371€KTPOHOB B OTAEIBHOM PACTEHWM MEHBIIE, YEM B UX
CMeCH, TO €CTh IIPOMCXOAUT CyMMALMs KOJIMYECTBa 3JIEKTPOHOB B cMecu bAXKeit pacteHuii.

Kax xe usmensiercst OBII ¢ monmxkenunem aeirepus B Bogae bAXK? C 31oi 111610 MBI CeTanu
cmech ceMu bAXKeit nexkapcTBeHHBIX pacTeHHH M oBouleil. CMecH pa3ienuiiy Ha TPU 4acTH. | 4acTb
— KOHTpOJIbHas cMech — 7 cocTaBistomux bAXei. 2-1 yacTp 3anuTa B MUHEpaNbl. 3-9 4acTh MOJ-
BEp)KEHA KHIISTYCHUIO C MUHEpallaMH, PE3KOMY OXJIaXKJICHHI0O W 3aMOPKWBAHHIO. 2-1 M 3-1 4acTH
TPYDKIBI 3aMOPOXKEHBI C BRIOPACBIBAHUEM COCYJIEK ¢ 1eibio nmomydeHust BAX ¢ Tanoit Bonoit ¢ monu-
JKEHHBIM cozepkaHueM neirepus. Bo Bcex oOpasuax msmepeno OBIL. OHo oka3anock HUXKe, €ciid B
BOJIE CHIDKAJIOCh COJEpKaHHUE JEUTEpHs U MOBBIIATIACH €€ CTPYKTYPHUPOBAHHOCTb.

Nzmepenne OBII BAX mnoka3siBaeT, 4To UM MPHCYIA CIOCOOHOCTh TaCUTh CBOOOIHBIE PaIu-
KaJbl, YeM MOXKHO YaCTHYHO OOBSICHUTBH MX 3alIUTHOE JEHCTBHE B OTHOIIEHHH I'€HETUYECKOTO arma-
para KJIEeTOK, BhIpaKaroleecs B TeHO3aLIUTHOM, Paino- H T€POIPOTEKTOPHOM 3 dexTax.

MBI B35 MOPKOBB, CBEKIy, KapTo(denb, HaTEpIN WX HAa TEPKEe W KaXKIbIH M3METbYEeHHBIH
OBOII] TOMECTHJIN B OMIMCTIIUIMPOBAHHYIO BOJIY CO CHIDKEHHBIM COJIEp)KaHUEM JIeHTepus U TPUTHS (B
cpenHeM Ha 5%).

Mpt m3mepunn OBII cBexuX 3KCTPAaKTOB 3THUX OBOILEH (MOPKOBH, CBEKIIBI, KapTodeis). OHu
nexat B mpenenax +68 — +110. 1o cBUAETEILCTBYET 0 TOM, 4TO HeKoTopas yacth OBII mpu o6pa-
3oBaHnu BAXK u3 oBomHo#l cMecu tepserca. M3menuB texHonoruro npuroroBieHus bAXeit m ux
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XpaHEeHHUsl, HECOMHEHHO MOYKHO TOBBICHUTH HX JIE4eOHO-TPO(MIAKTUUECKUI MoTeHIHan. Bo3moxk-
HOCTB AJ1s1 3T0oro y BAXK pacTeHuil u oBolieil umeercs.

YroOrl moapoOHEe UccenoBaTh, Kak xe n3Mensercs OBII ¢ moHmwxkennem aeirepus B Boze
BAX, mbI B3smu cmech u3 7 BAXKeit nekapcTBeHHbIX pacTeHuil u oBomieil. B cmech Bxonunu BAXKu
TeX JIEKApCTBEHHBIX TPaB W OBOINEH, KOTOpBIE cocTaBsu «OBomHYI0 cMech» U «CMech JeKap-
CTBEHHBIX pacTeHui». B kauectBe xonTposs (K) ncromszoBanmu Bomonposoanyto (K1), Ouauctummu-
poBaHHYIO 00eTHeHHYIO neiitepueM Ha 15% Bony (K2), HeoOpaborannyro cMech 7 BAXKeit (K3).

Omnsit 1 mpencraBsn coboit cmech u3 cemu bAXKeit, HaCTOSIHHYIO B TeUeHHE CyTOK Ha MHUHE-
pamax 0€3 KHIISTYCHHS, YETHIPEkIbl 3aMOPOKEHHYIO C BBIOpachIBaHWEM cocyiek (~ 5% oT macchl
BAX).

OmnpiT 2 3akiroyancs B kunstueHnn BAXKeil B mprcyTcTBUM MUHEPAJIOB, YETHIPEKIBI 3aMOPO-
KEHHBIX C BeIOpachiBaHueM 5%-x cocynek. Hamm npeapiaymme rcciaenoBaHus MOKa3ald, YTO € Kak-
JIBIM BEIOpackiBaHueM 5%-x cocynek u3 Bojbsl BAXKeii Tepsercs okono 4% nevitepus. Takum oOpazom
B cMecu BAXKeil mocie 4eThIpeXKpaTHOTO 3aMOpPaKUBAaHHUA-OTTAMBAHUS C BHIOPACBIBAHHEM COCYIIEK
yMeHbIIleHue neiTepus gocturano 15-16%.

OBII m3mepsiiics Kak B pa3NMUYHBIX 00pasmax Bonbl, Tak 1 bAXeit. Kpome Toro B Bome n BA-
XKax onpezaernsiiock KOJIMYECTBO PACTBOPEHHBIX BEIIECTB. [ 3TOro MCMoNb30BaCs HEMEUKUH MpH-
6op TD5-hold, onpenenstommuii KOIMIECTBO PACTBOPEHHBIX BEIIECTB B MI/JI, B OCHOBHOM MHKpOdJIe-
MEHTOB.

Pe3ynbTaThl uccnenoBaHus MPEACTABICHEI B TA0MHUIE 8.

Taboauua 8. OBII u cyMmMapHoe KOJIN4YeCTBO PACTBOPEHHBIX BelllecTB B Jjierkoii Boae bAXKeii.

Kuakoctb OBII CyMMapHoOe K0JIN4YeCTBO PACTBOPEHHBIX BelleCTB, MI'/J1
K1 + 328 288

K2 + 265 12

K3 + 273 224

OmnsiT 1 + 220 469

OmnsIT 2 + 193 416

ITpumeuanue: Temneparypa BojonpoBogHOH Boasl 15 °C, GuauctmumpoBanHoi Boas! (K2) m BAXeit (K3,
omsiT 1 1 2) +8 °C, pH BAXeit — 5,0.

Kak BUIHO M3 MOITYYEHHBIX pe3yNbTaToB, CHIKEHNE Ha 15% neiitepus B OMAMCTHIIIIMPOBAH-
Hoit Boste u bAXKax nmenaer ux OoJee HACBHIIIEHHBIMU CBOOOIHBIME 3JIEKTPOHAMH, YTO BhIpa)KaeTcs B
camwkennu OBII ¢ +328 (BomompoBomHas Boaa), 1o +193 (kumsuenne bAXa ¢ munepanamu). Kumns-
yenre bAXKei#t ¢ MuHepanamMu MOBBIIIAET B HUX COJAEPIKaHUE PACTBOPEHHBIX BEUIECTB (BHAUMO, MUK-
poanemenToB) ¢ 12 (ouauctmmupoBanHas Boaa) A0 469 (omeit 1). Kunstuenne bAXeit ¢ Munepanamu
HECKOJIBKO CHIDKAET KOJIMYECTBO PACTBOPEHHBIX BemIecTB (110 416).

10. 06cy)|<.quV|e nony4YeHHbIX AKCnepuMeHTarbHbIX AaHHbIX U 3aKnww4veHue

IlompITOXKMBAs MONTydYeHHBIE PE3yIbTaThl, MBI KOHCTaTHPYEeM, YTO HaM YyJAJIOCh JOCTOBEPHO
noka3aTh, uTo BAJKu nmexapcTBeHHBIX pacTeHWi M OBOIIEH 00J1aar0T TeHO-, TePO- M PaTUONIPOTEK-
TOPHOM aKTHUBHOCTBIO.

Bce reHOnpoTeKTOphl PaCTUTENHFHOTO MPOUCXOKACHUS SBISIOTCA PaJAH0a alTOTeHAMH, CIIO-
COOHBIMH 3aIIMIIATH KIETKH U OPTaHU3MBI OT PaJAUAllMOHHOTO MOPAXXEHUS W OT IPYTHX IMOBPEXIaro-
mux 3¢ EeKToB.

Hwxke npuBoguTcs coctaB reHONPOTEKTOPOB-PAIH0aIaNTOICHOB, KIaCCU(PHUIMPOBAHHBIX IO
MEXaHM3MY X aHTUMYTareHHOTro JeHCTBHUA.

1. MemOpaHHBIE paAHOaJanTOreHbl (3ALIUIIAIOT CTPYKTYPY U (QYHKIHK MeMOpaH OT HOBpe-
XKJIEHUs) — BUTAMHUHBI A, E, MOPKOBHBII COK, SKCTPaKT KOPHEH >KEHBILICHS, 3JICYyTEPOKOKKA, MHOTHE
OBOITHBIE U (PPYKTOBBIE COKH.

2. MerabonuiecKkne aHTHMYTareHbI-paInoadanToOreHbl (HOPMAIH3YIOT CHCTEMY MeTadomde-
CKOW aKTHBALMH MOCPEICTBOM PETYJISIINU (PEPMEHTOB MHUKPOCOMAJIBLHOTO OKHCIICHHUS) — IKCTPAKTHI
my0a, MUXTHI, eJIN, COCHBI, TPABBI ITyCTBIPHUKA, COKH MHOTHX OBOILEH U (hPYKTOB.
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3. PamuoamantoreHpl-aHTUMYTAareHbl aHTUOKCUJAHTHOTO JEHCTBUS — IUIOJBI IIUIIOBHUKA,
PpSAOWHBI, 0OJETVXH, TUCThSI KPAITUBBI, MSATHI IEPEYHOM.

4. PaanoananToreHsl-reHoMpoTeKTOPhl — CTUMYJIsITOphI penaparuu JJHK: sxcTpakTsl kopHei
>KEHBLICHS, PJICYTEPOKOKKA, BaJepHUaHbl, BETOK XBOMHBIX JAEPEBHEB, TUCTHEB U IUIOJJOB MAIUHBI, CMO-
POIUHBI, OPYCHUKH, TUTOIOB TMHHA, (PEHXEIS, IIBETOB POMAIIIKH.

5. YoOOnuHT-aHTUMyTareHbl (HOPMaJIH3yIOT TPAHCISAINIO, YMEHBIIAIOT OIIMOKH TpPaHCIS-
IIUHU): 3KCTPAKTHI ILIOJOB OOSPHIIIHUKA, I[BETOB BEpEeca, TPaBbl MSTHI MOJCBOM, JIUCTHEB KAITyCTHI,
NbLIbIA-00HOKKa, BUuTamuH C.

6. PagmoagantoreHsl U TEHONMPOTEKTOPHI, HOPMAIU3YIOMIHE KOHPOPMAIIHIO TTOBPEXKACHHBIX
rII0OYNSPHBIX OETIKOB 1O TUITY OEKOB TEIIOBOTO MIOKA: AKCTPAKTHI MOJOPOKHUKA, OyBaHUHKA, 00-
00B TOpoXa, TUCTHEB Oepe3bl, KAIMyCThl, KOPHEH CBEKIIBI (CBEKOIBHBIN COK).

7. PagroaganToreHsl U T€HOMPOTEKTOPBI-MMMYHOCTHUMYJISITOPBL: KCTPAKThl PacCTUTEIBHOTO
cOopa u3 KOpHEH JKEeHBIICHS, 3J€YyTEPOKOKKa, BAIEPUaHbI, TJIOJIOB IIUIIOBHHUKA, TUCTHEB CMOPOAMHBI,
yaru 0epe30Boil, macTymbel CyMKH, KaJleHIYJIbl, TyCTBIPHUKA, 3BEPOOOSI.

Ms1 npearnonaraeM, mo00HbIe MEXaHU3MBI T€POIIPOTEKTOPHOTO JIEHCTBYSI COXPAHIIUCH U Y
BAXeii.

B nmocnemuue robl H3y4eHbl OMOIOTHMYSCKH aKTUBHBIC BEIIECTBA PACTCHUN — aHTHUMYTarcHbI
1 aHTHTEHOMOIYNATOPHL. VIMU SIBISIIOTCSA: BUTAMUHBI; MUHEpAIbHBIE CONU (CETIeH U HEKOTOPBIE PY-
rue); 3pUpPHBIC U KUPHBIE Maciia; QUTOHIIUIBI, CMOJIBL;, ATKAIIOU/IBI;, TIIMKO3UIBL; PA3IMIHbIE TOPEYH;
IyOWITbHBIE BEILIECTBA; PacTUTEIbHBIC TOPMOHBI; (DIaBOHBI U (DIIABOHOMIIBL; MOJMCAXAPUIHBIC CIIH3U
(5). 3meHss CTPYKTYPY BOJIBI PACTCHHI, OHU OCTaBJISIOT B HEM MaMATh O IEHOMPOTEKTOPHBIX P deK-
Tax.

[Toaromy BAXKu pacTenmii, kak Moka3ajay HaIIM HCCIEeI0BaHMs, OKa3bIBAOT IMPUMEPHO TaKOe
K€ JIeUCTBHE, KaK U IMpernaparbl, MPUTOTOBICHHBIC M3 HUX WU UX SKCTPAKTHL. Y CTAHOBJICHHE ITHX
(haKTOB, HECOMHEHHO, SIBJISIETCS OTKPBITHEM B COBPEMEHHOM (PUTOTEpaIiu.
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Berdyshev G. D., Makhotina O. A.
The memory of water and modern phytotherapy

It is shown, that the one of the unstudied physicochemical characteristics of
water is its memory, with the help of which the homeopathy and many other
phenomena are explained. With the help of the herbs water memory, revealed by the
authors, the geno-, gero- and radiation protective actions of the biologically active
fluids (BAF) of herbs and vegetables extracted by vacuum-condensation, are
explained. The results of the researches carried out on Drosophilae and proved the
water memory of herbs, are described.

Key words: water, biologically active fluid, water memory, Drosophilae,
genoprotectors, radioprotectors.
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