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AND MEDICINE
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In the preface the author makes the readers of the new magazine acquainted the novel scientific pacing
item — the Integrative Anthropology, gives definition, and also provides philosophical, biological,
and medical subtantiation to the concept of Human.
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Inyboxoysasncaemole koanezu!

[To3BoBTE MHE MpPEACTABUTH BallleMy BHUMa-
HUIO MEePBBIH HOMEP MEKTYHAPOIHOTO METUKO-(PU-
socockoro xypHaja «HTerpaTuBHAS aHTPOIIO-
JIOTHSI».,

IlosBneHne HOBOTO XYypHaua, rjae rJIaBHBIM
IIPEIMETOM HayYHBIX COOOINEHMM, TUCKYCCUl Oy-
net YenoBek, TIIyOOKO CUMBOJIMYHO UMEHHO Ceii-
yac, B Hauasie X X| Beka, XxapaKTepHOl 0COOEHHOC-
ThI0 KOTOPOTO JOJKHO CTaTh HE TOJBKO OIIpele-
JISIIOIIEE PAa3BUTHUE HAYKU U HOBBIX TEXHOJIOTUM, HO
U COBEPILIEHCTBOBAHUE M BBIXOJ[ HA HOBBIM BUTOK
pa3BUTHUS OOIIECTBEHHBIX OTHOIICHUH.

I'maBHBIM ¥ O0COOBIM COAEpPKAHUEM HOBOTO Iie-
puoda pa3sBUTHUS IIUBUIN3AINN HA HAIIeW IUiaHe-
Te, 0e3yCIIOBHO, CTaHET NpuoputeT Yemoseka,
ero OmoJjiormyeckas U coumajpHas mpupoga. Ye-
JIOBEK KakK BeHel TBopeHws llpupospl, ero uHan-
BUAYAJIbHBIE U TJIaHETAPHBIE MHTEPECHI OYIYyT
BOCIIPUHUMATHCS B KadecTBe O€3yCIIOBHOM W HaU-
BBICIICH LIEHHOCTU, ONPEACISIONeld OCHOBHYIO
1IeJIb Pa3BUTHUS ITUBWIIM3ALINM, U B 3TOH CBSI3W WH-
TerpaTUBHAs aHTPOIIOJOTUS — HOBOE HAay4YHOE

HalpaBjeHUEe — CTaHET MEepPeJOBbIM YUEHHEM B
ryMaHUTapHbIX Haykax X X| Beka.

Wrak, uyto xe Takoe «MHTerpaTuBHAs aHTPO-
nojiorusi»? Cpa3zy OoroBOPIOCh: C HAYKOW O CTpoe-
HUM U UCTOPUYECKOM pa3BUTHM YeroBeka y 3To-
ro )kypHaina majno oomero. M Bce xe ueHTpom
BHUMAaHUs 3/7ieCh ocraeTcsi UeaoBexk.

HNuTerpaTuBHAsT aHTPOTIONIOTUS CPOKYCHPOBa-
Ha HAa M3YyUYEHUU COMATOICHUXMYECKOW, OpraHM3-
MEHHO-CPEAOBON U JIMYHOCTHO-COLIMOKYJIBTYPHOM
neinoctHocty Yemoseka. ITO Hayka, 0OObEIMHUB-
masi B cebe KBUHTICCEHIINIO 3HaHUN o YemoBeke
u paromas gurocopckoe 000CHOBaHUE €TI0 CYII-
HOCTU U CMBICJY CYIIECTBOBAHUS.

K dunocopun npuxoast pazHbiMu myTsMmu. Ee
3ajjlaya — CHCTEMAaTH3UPOBATh PE3yJbTAaThl, MO-
JIyYeHHbIE BHYTPHU OTIENbHbIX HayK. KoHeuHo, ee
OCHOBaMH MOHO OBJIQJIETh B yUeOHOM 3aBEJECHUMU.
Onnako He obpa3oBaHue, a TIIyOOKUE 3HAHUSA U
JIUIMTEIbHbIE PA3MbILIUIEHUS O CYTH Beulel nena-
I0T YejoBeka (rocopoM.

Hauunnas ot Coxpara, KOTOPBII MEPBbIM YIIEI
OT M3YUEHHS] MPUPOABI U OOpATUIICA K M3YUCHHIO
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YeoBeKa KaK CyIIecTBa pa3yMHOTO U MOPAIbHO
0OIIECTBEHHOTO, BBIJAIONINECS YMBl YelloBeYe-
CTBa TO BBIBOJWIIM UeJIOBeKa B IIeHTp BceneHHOI,
000XECTBJISASL €ro U OOBABIISIS BeHIIOM Mupo3sa-
HUSI, TO TIpeBpaIaid B 0€CCIOBECHBIN MPUIATOK
ujeld ¥ MEeXaHW3M Oe3JIyMHOTO UCITOJIHEHHS BBIC-
e HeoOBsICHUMOM Boau. IIJ1aTOH — OCHOBO-
MOJIOKHUK CO3eplaTeIbHOro (hritocoGcTBOBAHMS,
n ApHCTOTENIh — OTEll TOW caMoi (opMaibHOU
JIOTUKH, KOTOPYIO MPEHOJAI0OT CErOJIHS BO BCEX
YHUBEPCUTETAX MHpa, ¥ OCHOBATEIbh HAYUYHOTO
MeToaa B (GMIIOCOGUH AT BO3MOXKHOCTD CICIY-
FOIIIM ITOKOJICHUSIM MBICIIUTEIEH co34aTh (DHUiIo-
co(pCKyI0 MOJIC]Ib YeJIOBEKA.

B Ouonorun m MeguiimHe, AJIsI TOTO YTOOBI
o0eceunuTh UX UACHHBIA CMBICI, OBLIN CO3QAaHBI
CBOM MOJIENN, KOHIEMINN dyejoBeka. OHU cTalin
OCHOBOM JjIs CO3JIaHUsI CUCTEMbI OTHOIIEHHUN Ha-
VKM U ee TMPEJICTABUTENCH K MpeMeTy H3yUeHUS.
B Hamm gHu MeuIHA U OUOJIOTHSI, KOTOPBIE MTPH-
HSTO HA3bIBATH 3alaJHBIMH, OTIAJUINCH OT YEjI0-
Beka. Hayku Hayaau m3ydaTh, U3MEPSITh U OOCUH-
TBIBATH OMOJOTHMYCCKYIO 9K3UCTCHIINIO, MTOTEPSB
W3 BUAY IEIIOCTHOCTh. DTOT Ipoliecc eme Oojee
yCyryomcs TeXHOKpaTu3anueil Hayku. YeaoBek
— OOBEKT UCCAEAOBAHUS U YCIIOBEK M3YyUYarOIIuid
BCe OOJIbIIIE BPEMEHH IIPOBOISAT B OOIICHUH C JTHa-
THOCTUYECKON U HCCIIEAOBATEILCKON ammnapary-
pOIii, pa3zeiss el IMCUXUUECKY0, SMOIMOHAIBHYIO
1 IyXOBHYIO CBSI3b JAPYT C JIPYTOM.

BesycnoBHO, TexHuueckoe obecrieueHue, KOM-
MbIOTEPU3AINS HEOOXOAUMBI VISl Pa3BUTHS HAYKH.
Ho ne TexHnyeckue BO3MOKHOCTH, 4 UEIOBEKO-
nro0ue 3acTaBlisieT HAC U3ydyaTb, 0OJyMBIBATH,
COTIOCTABJISITh CBOW 3HAHUS U OIBIT KOJuIer, (Gop-
MHUpys HayKy o Yemoseke.

TexHoKpaTU3aIMs MEIULIUHBI BO MHOTHX CTpa-
HaX MUpa, MPEUMYIICCTBEHHO 3alaJIHbIX, MPUBE-
Ja K TOMY, YTO MEIUKHU YJICISIN MaJO BHUMAaHUS
MCUXOCOMATHYECKUM 3aboyieBaHusM. MIrHOpHpO-
Bajack lienb 3a00JIeBaHUM, CBSI3AHHBIX C IICUXU-
YecKo# cdepoil yemoBeka, KoTopas JeTepPMHUHUPO-
Bajla CTPYKTYPHBbIE M3MCHEHMS M MEXaHH3MBI I1a-
TOTreHe3a. B cBOro ouepenp, 3TO HEraTUBHO OTpa-
3UJIOCh Ha MPOLIeCCe JICUCHUS: BO-IICPBBIX, HE HC-
MOJIb30BAIMCH PE3EPBBI 3I0POBHS, UMEIOIIHNECS B
OpraHu3Me KaXKJ0ro YelIOBEKa, He YUYUTBHIBAITUCH
€CTEeCTBEHHBIE, TCHETUUECKH OOYCIIOBJICHHBIE 03-
JIOPABIIMBAIOIIUE CUITbI, BO-BTOPBIX, IIPU TAKOM
MMOAXO0/I€ K JICYEHNIO MAIMEHT OKUIAET TOIBKO I10-
MOIIA U3BHE.

CoBpeMeHHas HayKa He cCMOoTJa Obl JOCTUYb
CTOJIb BBIIAIOIIUXCS PE3YJIbTATOB, €CIIU OBI MPO-
CIIaBJICHHBIC BpayM M HCCIAEIOBATEIM HE CTajH
yAenATh Oolbilie BHUMaHUs Quiaocodckomy oc-
MBICJICHUIO CBOMX Iiejieii. B aToM orpomHas 3a-
ciayra TpaJullMOHHBIX MUPOBO33peHHil BocToka.

MNMeHHO akieHT Ha CyOBEKTUBHOCTU COCTOSHUS
OTJIMYaeT BOCTOUHYIO MEIUIIMHY, B KOTOPOU Bpau
— TOJBKO MOMOIIHUK B TpOIIECcCe JICUEHUs, a Jie-
4yeOHbIE CUJIBI — B CAMOM YEJIOBEKE.
WNurterpanus conmxkaetr meguuuHy BocToka u
3amama B BONpOCAax M3Y4YEHHUS YeIOBEKa W3BHE U
MIPOTIECCOB, MPOUCXOISIINX BHYTPH HEr0. ITO yiKe
VHUBEpcaJbHasi MeaulMHa — MeauuuHa X X|
Beka. MHTerpupoBanHas MeIUIIMHA HUCIOIb3YET
METO/IbI, IPUCYIIINEe KAK HAYUYHOH, TaK U «HEHa-
YUYHOU» MEIMIIMHE, U B Cydae, €ClIi METOJbl Ha-
yUHBbIE ce0sl ucueprnaiu, UCIOJIb3YeT Te, CYyITHOCTh
KOTOPBIX eie He u3yueHa. [1noxo nmu 310? 3Hauut
JI 9TO, YTO HEM3yUEHHOE HE MMEET MpaBa Ha Cy-
1IeCTBOBaHUE?
leorpaduueckoe monoxeHne Hallel CTpaHBbI,
KOTOpasi HaXOAuTCsA MEXIy 3amaaoMm u BocTtokowm,
CKa3aJIoCh U Ha (GOPMUPOBAHUU (PUITOCOPCKHUX BO3-
3peHHMI HAa HayKy BOOOIIE U MEIUIIUHY C OMOJIOTU-
el B yactHocTH. McTopruecku Mbl BOOpasid B ceOs
U 3JIEMEHTHI TEXHOKpaTU3aIuu 3amajaa, U JyXOB-
HOCTh BocToka m cMorjiu co31aTh TapMOHUYHOE
00BEAUHEHHUE BBICOKUX TEXHOJIOTHH ¢ (rtocodce-
KOH JTyXOBHOCTBIO. YHUBEPCAIN3M — IyTh YeNO-
BeuecTBa K obniHoctu. Ero nesus — nosnanue oco-
OeHHOcTel Kaxaoro deinoBeka. Ha mpaktuke 3To
O3HaYaeT ryMaHU3aIMI0 MEIUIMHBI, TOHUMAaHUE
yeyioBeKa KakK eJMHCTBA OMOJOTMYECKOTO, TICH-
XOJIOTMUECKOTO M COIMAJILHOTO MPUHIIUIIOB.
NuTtepkynpTypHas MeIuIIMHA, KOTOpas YCHU-
JICHHO Ha4YMHAeT PeaJM30BhIBATHCA B MUPE, BOII-
JoTwiia B cebe JiedeOHbIe M JUArHOCTHYECKUE Me-
toasl 3anana u Boctoka. [lepBoHavansHO cyiie-
CTBOBABIIE HE3aBUCUMO APYT OT APYra, 3TH Me-
TOJIbI, OKa3bIBasl B3AMMHOE BIIUSIHUE, TpaHCHOpMU-
poBanuch. YHacTh MEIOCTHOCTH, 3JIEMEHT XUBOU
MIPUPOJIBI — YEIIOBEK B BOCTOUHOM (prtocodpun, u
BEHEI] TBOPEHHUS, Iaph MMPUPOILI — UYEJIOBEK B (hU-
nocockoif KyIbType 3arajna, CIMINCh, 00pa3o-
BaB UeJIOBEKa C SIPKOW WMHUBHUIYAIbHOCTHIO, COO-
CTBEHHBIM JOCTOUHCTBOM, CUMTAIONIETO ceOsl He-
OTJIETUMON YaCThIO OKPYXKAIOIIETrO MHUPA.
Kpaiine BaXxHON 4acThiO I'YMaHUCTUUYECKOU Me-
JIUIUHBL sBysieTcss Meauiiuua guiaocodekas. IMo-
MHMO TPO0JIeM [IEHHOCTH, 3HAUEHHUS U CMBICIIA Ye-
JIOBEUECKOM *U3HHU, OHa (hopMupyeT punocopckue
TUIIOTE3bl OecCMEpPTHSs, JOJTOBEYHOCTH, TaKKE
KaK M JKeJIaHWsl CMEPTHU MOCIE AOJITOU KNU3HU. bes-
YCIIOBHO, ONTUMaJIbHas uitocodckas MOJIeNb Me-
JUIAHBI JOJKHA OBITh XOJIMCTUYECKOM, LIEJIOCTHOMN
U BOCIIPMHHMATH YeIOBEKa KaK IEeJIOCTHOCTh. [1o-
3TOMY AalbHENINee pa3BUTHE MEAUIIUHBI HEBO3-
MOYKHO 0€3 CHMHTEeTHYECKOTO OCMBICIICHHS] 3HAHUH,
MPUOOPETEHHBIX B PA3HBIX OTPACISIX.
ITpowmeamuit Bex pasaenust Hayky Ha Haykwu,
HAYKM — Ha JUCIUIUIMHBI, 4 T€, B CBOIO OYepe/lb,
Ha HampasieHus. BMecto Toro 4to0bl Gpopmyn-
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poBaTh LIEJOCTHOE IpeacTaBieHue o Yenoseke,
MBI IIOJIy4aeM OT CYLIECTBYIOIIMX HAYK pa3pos-
HEHHblE€ MYJIbTUIUCUUIJIMHAPHBIE CBEIEHUS, HE
CIIOCOOHBIE JaTh OCHOBY IJis1 3HAHUSI.

B Hemasoli crernmeHu OTBETCTBEHHOCTH 3a (op-
MHUPOBaHHME MOKOJEHUHN yUEHBIX C HECUHTETHYec-
KUM TIOJXOJ0M K TOJIy4aeMbIM 3HAHUSIM HECET CH-
creMa oOpazoBanus. M3maBHa 00JbIIIOC BHUMAaHUE
YAENSIIIOCh TPUOOPETEHUIO, HACIETOBAHUIO U Tie-
pemaue mMactepcTBa Yuutens. CoBpeMeHHBIC UC-
CJIeIOBATEN JIMIIEHBI BO3MOXKHOCTH O00y4aThCs y
oaHoro Yuurens. [Iponecc Mmeauinmuckoro u 6uo-
JIOTUYECKOTO BOCIUTAHUS CETOHS MPEBPATUIICS B
MOJATOTOBKY «HH)KCHEPOB TeIa».

Hamreit 3amaueii ObI10 MOKa3aTh, UTO JaXe B
TAKOW HENPOCTONW CUTyalMH, KOTOpas CKJaJIbIBa-
eTcsl B ceroaHsiuHelt mupoBoil Hayke, cymiectBy-
eT uenas IJiesga y4yeHbIX, KOTOpble aKTHUBHO,
TBOPUYECKHU paboTaroT, cO3uaasi OCHOBBI JJIsl HOBOM
¢dunocopun Yenoseka. Ita pumocopus cMOKET
MPUHATH B ceOsl Bce JIydlllee U3 MPOLIJIOro U cra-
HET CBOEOOPA3HBIM TpaMIUIMHOM 51 YenoBeka
byayuero.

B XX cronerun B Mupe chopMuUpOBAIICS HOBBIM
THUI MBIIJIEHUS, KOTOPBINA, CKOpee Bcero, Oyaer
“MeTh OOJIBIIOE BIMSIHUE HA PA3BUTHE 00pa3a Ku3-
HU HOBOT'O 4YeioBeKa. YenoBeK HAYMHAET MBICITUTH
sKojoruyecku. OH yKe He KUBET «B Cpele», OH C
Hell coTpyaHuyaeT. OH CBSI3aH CO CPEloi OTPOM-
HBIM KOJIMUECTBOM HHTEH, COMEPEKUBACT €l U
dbopMupyeT HOBYIO cdhepy LEHHOCTEH.

YenoBek CTasl MBICIUTH II100abHO, KATErOpHs-
MM IIJIAHETAPHOW LEIOCTHOCTU U eauHcTBa. Jlio-
JId JIETKO BOCIPHUHSIIN MOHSITHE INI00ATBHON 3TH-
KM C TTO3ULIUM HE TPAIUIMOHHON MOpPAJIH, a C TOY-
KU 3pEHUs IOHUMAaHUS YeI0BEYECKON JO0OPOTHI.

Hrak, yenoBex HE MOXKET BOCIPUHUMATHCH
HAMHU TOJBKO KaK OMOJIOTMYECKHUN OPraHu3M, HO
KaK equHas IeJOCTHAsl cucrtema, obiajgaronias
CBSI3IMU C OKpy:karoiieit cpenoit. [ToaTtomy Hayka,
MMpeTeHAYIOIIAast Ha TO, YTOOBI OBITH (purocodckoi
OCHOBOW OMOJIOTUU U MEUIINHBI, TOJDKHA 00BEeIH-
HSTh ACMEKThI, METOJAOJIOTUYECKUIN aHaIU3 KOTO-
PBIX HAXOaUTCS B cpepe MHBIX HAYUHBIX TUCIIHI-
nuH. Kak yxe ynmoMuHaJIoCh, UHTETpaTUBHAS aH-
TPOMOJIOTHUS OTIMYAETCS MO CBOMM 3aJayaM U HUC-
MOJIB3YEMBIM METOJaM OT aHTPOIOJIOTUU Tpaju-
UMOHHON. SBIASICH CHUHTETUYECKOW HAyKOH, pas-
BUTHE KOTOPON OOYCIIOBIEHO pa3BUTHEM OMOJIO-
UM, MEIUIIMHBI U CMEXHBIX C HUIMHM HayK, OHA 3a-
MEHSIET YaCTHONPEAMETHOCTh 3HAHUN 0 Yemose-
Ke CTPEMJIEHHEM K BCECTOPOHHOCTH €0 MO3HAHUS.
ITo Bceit BuIMMOCTH, OHA Moria Obl cTaTh Oa3u-
coM JyIst o0Ielt Teopun B GUIOCOPCKOM KOHIIET-
U MEIUIUHBI.

dunocodckast KOHIENIUS MEAUIMHBI U OHOJIO0-
UM KaK 49acTh ¢uiocodckoit kKonuenuu Yemnose-
Ka HaXxOJMUTCSd B MOCTOSIHHOM M3MeHeHuHu. CTpem-
JIeHWE K COBEPIICHCTBOBAHUIO MPOSBIISIETCS B TIPH-
HATUM HOBBIX MOJEJIEH, IepeOCMBbICIIEHUM Ha OCHO-
BAaHHH TIOJYYCHHBIX CBEIEHUN MOJENIeH, yXKe U3Be-
CTHBIX. MBI C BAMH JITa€M JIOPOTY B XHU3HH HOBOMY
KypHaIy, IpH TIOMOIIU KOTOPOTO T€, KTO MPHIET
3a HAMH, CMOTYT TBOpUTH Oymyiee YemoBeuecTsa.

Iopoeue Opy3wbs!

Jis ydgactusi B HaIlleM >KypHajie Mbl PUTIIACH-
JIN CaMbIX BUJIHBIX YUEHBIX U MBICTUTENCH, padoTa-
FOIUX B 00JIACTH MEAMIIMHBI 1 OUONOTHH. DTO JIIO/IH,
KOTOpBIE JOKA3AJIU CBOKO HEOPAMHAPHOCTH JICITAMH.
Cpenu Hux naypeatsl Hobenesckoil mpemuu, nay-
peaTbl KPYIMHBIX MEKIYHAPOIHBIX MPEMUH, KaBalie-
PBI MTOYETHBIX OPJEHOB, B UX YUCIIE U SIPKHUE MOJIO-
Jible y4YeHble, OTKpbIBaroIIye HOBbIe myTH B Hayke.

Bpsn nu cymiecTByeT 4eloBeK, ClOCOOHBIN MO-
CTOSIHHO HaXOJUTHCS B COCTOSTHUU TaK Ha3bIBae-
MOTO «HJeHOTO moabemMa». Kak ObI HU cTpeMuI-
Csl yUeHBI Wi GUI0CcO( OYUCTUTH CBOE CO3HAHUE
OT BO3/CHCTBUS OKPYKAIONIETO, OH BCE PABHO SIB-
JISIETCS YacCTHUIIEH COIlMyMa — BCTYMAaeT B KOH-
TaKT C JPYTUMU JIIOAbMH, JI0OUT, OOJIeeT, UCIbI-
THIBAET T0107. HO 4eM-TO 3TU JTUUYHOCTU BhIje-
JISIFOTCSI U3 OOIIEe Macchl JII0JIeH KUBYIUX. YeM
— cynuth BaM. [Ipu momoinm xypHajia Mbl XOTe-
JIM JTIOHECTH JIO0 BCEX MPOCTOTY 3aMeuaTeTbHbBIX
moneit. UMeHHO 371ech BBl CMOXKETE y3HaTh, Kak
JIYMaeT BEJIIMKUM YYEHBIM. HE A3BIKOM TEPMHUHOB,
HE O T€ME€ CBOEr0 OTKPBITHUS, HO KaK OH M3Jlaraer
CBOM MBICIIH, YOEKACHUS, CTPOUT Pa3MBbIILICHUSI.

Ham sxypnan aist Bcex. 37iecb HET MecTa MOJIu-
TUKE ¥ HEHY)KHOM TeaTpaTbHOCTH, HET HABS3bIBAHUS
MHEHUW U MPENB3STOCTH, U3JNIIHEN CITeNNaIn31-
POBAHHOCTH M Y3KOH yriyonenHoctu. M mpu atom
— HET PaCIUIBIBUATOCTA M HEOINPEACIEHHOCTH.

Breipaxkaio yBepeHHOCTD, uTO (puirocodckue,
MHPOBO33PEHUYECKHE BOIIPOCHl UHTETPATUBHON aH-
TPOIMOJIOTUN 3aHUMAIOT YMbl U HAYYHOU 0OIIe-
CTBEHHOCTH, U JIyXOBHBIX JIUJIEPOB HaIlleH IUIaHe-
ThI; OJIU3KK OHH, S yMAar0, U MACTUTBIM YYEHbBIM,
Y MOJIOJIBIM, WIIYIIUM HCTHUHY CIEINaIuCTaM Ha-
IIer0 YHUBEPCUTETA.

[Tpurnamas Bac K paccCMOTPEHHUIO 3THUX BOIIPO-
COB Ha CTpaHMLAX HOBOI'O M3JaHHUs, HAJACKOCh Ha
TO, UTO UX TJIyOOKOE, 3aMHTEePECOBAHHOE OOCYXK-
JieHre Oy/IeT CoCcOOCTBOBATh HE TOJBKO MEIHKO-
bunocopckoMy OCO3HAHHIO MPHUPOABI YemoBeka,
HO U TIOCITY>KUT PAa3BUTHUIO YEIOBEUECTBA B 1[EJIOM.

brnaronapio aBTOPCKUN KOJUIEKTUB MEPBOTO
HOMepa KypHalla, Bac, IOpOrue YuTaTenu, 3a MH-
Tepec K HalleMy XypHajly M K BOIpOocaM HHTe-
TPATUBHOUN aHTPOIOJIOTHH.
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I ntroduction

During the past 100 years the nature of immu-
nological memory has been widely debated, not
only by basic immunologists but also in the clini-
cal context and from a social and preventive, me-
dical point of viewl-4. Vaccinations against clas-
sical childhood diseases, including polio, measles
etc., have been very successful, and poxvirus has
been successfully eradicated by general vaccina-
tions with vaccinia virus. Nevertheless, efficient
vaccines are still lacking against tuberculosis, lep-
rosy and most classical parasitic diseases, inclu-
ding malaria, leishmaniasis and shistosomiasis. Im-
portantly, vaccines are also lacking against HIV,
herpes simplex virus type | and |1, against papil-
loma virus infections or against most tumors. In
addition, some vaccines, including measles and
mumps, are less efficient than others since re-in-
fections rarely may "break through".

Immunological memory

In immunological textbooks immunological
memory is usually explained as a special quality
of T or B cdls that have acquired a new status of
"memory" when compared to naive cells or effec-
tor cells. This status, which lies beyond increased
precursor frequencies, enables the system to re-
spond more quickly and therefore more efficient-
ly to a second exposure of a particular antigen or
an infectious agent>8. The nature and the special

qualities of this "memory status' are however still
incompletely understood. The alternative view is
that immunological memory is basically a low-lev-
el antigen-driven immune response, consequently
protection by immunological memory eventually
disappears without antigen. Of course, these two
views differ drastically and have important con-
sequences as to how vaccines function over time
against infectious agents (or tumors). Therefore it
should be important to distinguish between these
two alternatives.

On serotypes and the importance
of neutralizing B cell responses versus
helper or cytotoxic T cell responses

The highly repetitive paracrystalline identical
determinants on most infectious agents induce T-
independent B cells responses very efficiently by
maximal cross-linking of immunoglobuline recep-
tors on B cells. The importance of these highly ef-
ficient IgM B cell responses is to rapidly expand
neutralizing B cells during an early phase of the
infection. The many B cells offer sufficient targets
for T help that has in the meantime been induced
about by day 4 or 6 after infection via antigen-
presenting cells. They are therefore readily swit-
ched to 1gG-producing plasma cells. This switch
is very important because IgM, due to its size,
cannot diffuse readily into solid tissues; in parti-
cular, only 1gG may reach the central nervous
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system. In fact, the initial precursor frequency of
neutralizing antibody producing B cells against vi-
ruses is low in the order of 104 to 105. This low
frequency contrasts with the 10 to 100 times higher
frequency against viral internal antigens or the
100-1000 times greater initial frequency of B cells
specific for chemically defined small haptens310,

Both cytotoxic and helper T cells against sero-
type-defined virus groups are virtually complete-
ly shared between the various serotypes. The well
recognized lack of cross-protection between sero-
types (e.g. poliovirus |, I, I11) under epidemiologi-
cal conditions clearly indicates that neutralizing
antibodies and not primed helper or cytotoxic T
cells are limiting protection!!. Importantly, in the
examples of polio or influenza viruses, no cross-
protection by primed T help or cytotoxic T cell re-
sponses is observed in primed hosts despite the in-
creased precursor frequencies of memory T help-
er and memory cytotoxic T cells. This does not re-
ally come as a surprise except that serotypes have
been much forgotten during the past 20 or 30
years because of over-emphasis of T cell-media-
ted immune effector mechanisms. In fact, reliable
epidemiological evidence teaches that sufficient
neutralizing titers against acute infectious agents
correlate with efficient levels of protection. Of
course, this does not mean that non-neutralizing
antibodies are not useful parameters to monitor
the infection history of a patient; they are more
easily measured by ELISA. Also, because neutra-
lizing titers often correlate with ELISA titers (but
not always, e.g. against non- or poorly cytopath-
ic infections such as HBV, HCV, HIV, LCMYV,
TB) one gets away with this inadequate measure.

While most would agree that sufficient neutra-
lizing antibody titers are a reliable measure for pro-
tection against infection with cytopathic agents,
such serological parameters are not readily avai-
lable for measuring protection against non-cyto-
pathic persistent agents where T cell immunity is
also of key importance. However, as stated earli-
er, because these agents are poorly or non-cyto-
pathic, evolutionary pressure is low, except for
the paradoxical pressures exerted by unbalanced
immune T cell responses resulting in immunopa-
thology1214,

Why should immunological memory
be necessary?

Immunological memory describes the fact that
humans infected once with measles-, pox- or po-
lio viruses are subsequently resistant against dis-
ease caused by re-infections. While immunologi-
cal memory has been a subject of many years of
immunological inquiry and experimentation, it has
been only rarely analyzed from an evolutionary
point of view. Cytopathic infections usually Kill
immunological low responders rapidly whereas
high responders tend to survive. Immunological

memory cannot improve these overall conditions
in general, except if vaccines had been foreseen
by evolution, but thisis of course not the case, at
least as we understand conventional vaccines to-
day. Nevertheless, prevention of infection or at-
tenuation of infection during critical embryonal
and fetal phases and after birth is the co-evolu-
tionary key to understand immunity and immu-
nological memory1516, During these periods of
physiological immuno-incompetence "immunolo-
gical memory" is essential for the survival of the
species as will be pointed out below. Here it suf-
fices to "over"-state the case that, if a naive host
survives a first infection, this host basically does
not need immunological memory to survive the
second infection. Vice versa, if a host does not sur-
vive the first infection, he certainly does not need
immunological memory thereafter.
Immunological memory by neutralizing anti-
bodies. A crucial question therefore is: during
which period during a higher vertebrate's life is
the host immunologically unprotected against in-
fections and how can protection be provided to the
host from the outside during this critical period?
As pointed out above, during the phase before and
right after birth, there is an absolute need for pas-
sively acquired immunoprotection, because off-
spring are immuno-incompetent. This may be best
explained as a consequence of M HC-restriction of
T cell recognition requiring M HC-polymorphism.
To avoid easy selection of viral mutants evading
MHC-restricted T cell recognition, M HC-poly-
morphism developed during phylogeny and endan-
gered maternal fetal relationships in ontogeny.
This inherent danger of graft versus host- or host
versus graft reactions between mother and off-
spring is avoided by lack of MHC antigen expres-
sion in the placental contact areas, by general im-
munosuppression of the mother, and by virtually
complete immunodeficiency of offspring up till
birth. Immunological experience that can be adop-
tively transferred from mother to offspring there-
foreis an absolute requirement to overcome infec-
tious diseases in utero and during the first few
weeks and months after birth, a period needed for
full maturation of the new-born’s immune system.
Therefore, protective antibodies that exist at suf-
ficient levels in the serum of the mother are pas-
sively transmissible soluble forms of an immuno-
logical antibody-memory, essential for the protec-
tion of offspring during the period needed for the
development of T cell competence and the capa-
city of the offspring to generate T help-dependent
IgG protective neutralizing antibody responses.
This result of co-evolution would have rendered
highly unlikely development of cytopathic agents
that could not be controlled sufficiently by adop-
tively transferred antibodies during this critical
time. From this point of view one may postulate
that without already existent — or in parallel de-
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veloping — soluble transmissible immune protec-
tion by antibodies, both M HC-polymorphism and
MHC-restricted T cell recognition could not have
developed phylogenetically416.

Impressive examples illustrating the great im-
portance of adoptively transferable immunologi-
cal experience by antibodies from mother to the
immuno-incompetent offspring are agamma-glob-
ulinimia or severe combined immunodeficiency in
humans, in mice or in newborn calves. Infants, in-
capable of generating their own immunoglobulins,
will be protected by maternal antibodies for the
first 3-6 months after birth, because antibody is
transferred via placenta (but not via milk to se-
rum but obviously human milk antibodies are ac-
tive within the gut). In contrast to humans and
mice, calves are born without serum immunoglo-
bulins, because maternal immunoglobulin cannot
pass through the completely double-layered pla-
centa. Calves can and must take up via gut co-
lostral maternal immunoglobulins during the first
18 hours after birth. During this short time peri-
od, gut epithelia transport immunoglobulin to the
blood. If this does not happen, calves will remain
without maternal protective antibody and die of
various infections during the next few weeks, be-
cause their own yet immature immune system can-
not act quickly enough to mount effective protec-
tive immune responses’s.

The key question then is. how can sufficient
protective antibody levels be maintained in serum
and milk of mothers to provide protection for off-
spring? Protective antibody levels cannot be gen-
erated during the 270 days of a human or the 20
days of a mouse-pregnancy respectively to cover
all relevant infectious diseases threatening survival
of the embryo and of the newborn. In fact, infec-
tions during pregnancy must be avoided. M any
acute cytopathic but also poorly cytopathic infec-
tions during pregnancy will cause abortion or de-
velopmental abnormalities. Therefore, by co-evo-
lutionary necessity, all life-threatening acute in-
fections must be survived by mothers before pu-
berty. Therefore, the so-called childhood diseases
represent the co-evolutionarily-balanced infectious
disease experience before procreation, and immu-
nological memory represents accumulated immu-
nological experience and protection before preg-
nancy. This proposal includes additional benefits
of an improved immune system during adult live,
including herd-immunity, as will be pointed out
below; nevertheless, one can only die once in real
life, and that is during the early period after birth.
The important aspect of immunological memory
transmissible from mother to offspring is further
indicated by an important hormonal regulation of
antibody responses in that oestrogens and proges-
terones improve overall antibody-responsiveness
in females compared to males. This, as a conse-
quence, correlates with the 5:1 higher ratio of au-

toantibody-dependent autoimmune diseases suf-
fered by females compared to males.

Of course the differences between males and
females in maintaining memory antibody titers are
relative and indicate additional, though less early
and less directly life-limiting roles of immunolog-
ical memory: it not only increases individual fit-
ness, but importantly contributes crucially to herd-
immunity. Herd-immunity describes the equilibri-
um at the population and species level between
susceptible and immune individuals; it depends on
the infectious agent (acute or persistent) but also
on thelevel of immunity (neutralizing antibody tit-
ers or/and activated T cells) and on the popula-
tion density but also on animal reservoirs (e.g. oth-
er vertebrates, but also insects).

On cellular immunity

What then is the role of cell-mediated immune
protection and of protective T cell mediated mem-
ory? Many experiments in mice have demonstrat-
ed that adoptively transferred CD8+ T cells pro-
tect against acute infections with non-cytopathic
viruses. Under very defined conditions such exper-
iments have also been done successfully against
cytopathic viruses including influenza virus. But
as stated earlier, the fact is that humans or mice
are not efficiently protected against distinct sero-
types of viruses despite shared CD8+ and CD4+
T cell specificities. This strongly indicates that such
T cell responses can not cross-protect. If T cells
are however acutely activated, they can exhibit
a protective phenotype during the period of acti-
vation; for CD8+ T cells, specific for acute cyto-
pathic virus such as rhabdo or influenza virus, this
period lasts only for about 3 weeks. Experience
with many infectious diseases, including tubercu-
losis, leprosy or HIV nevertheless demonstrates
that T cell memory provides efficient protection
against re-infection. Importantly however, this
protection is relevant for the host and the popu-
lation (and not directly for the offspring). The in-
fections controlled crucially by T cells are large-
ly non-cytopathic and slow in nature with a ten-
dency to persist. These infections will not kill the
host rapidly but rather tend to establish a balanced
state of infection-immunity, i.e. survival of low
numbers of infectious agents, usually in granulo-
mata within the host, balanced and controlled by
an active ongoing T cell-mediated immune re-
sponsel31718 Thus, T cell-mediated immune protec-
tion and T cdl memory are directly relevant for the
infected host. Thereisathird interesting and reveal-
ing category of infectious agents besides the acutely
cytopathic ones or the poorly or noncytopathic per-
sistent infections, this third group comprises the
variably pathogenic ones exemplified best by her-
pes viruses. Herpes viruses and alike induce both
humoral and cellular immunity. Because they are
variably causing limited i.e. usually non-life-threat-
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ening infections, their immunological handling
leaves a lot of leeway for the infection to get
through and establish normally local non-life-
threatening and limited persistent infections.
Non-cytopathic agents such as HBV, HCV or
possibly HIV are transmitted before or at birth via
maternal blood?6. Because the offspring are immu-
no-incompetent and because obviously maternal
immune defenses against these agents have failed,
virusare best transmitted during thisperiod of time
without endangering survival neither of offspring
nor of the host species. Some of the persistent non-
cytopathic infections may eventually cause seri-
ous disease in the host, such as primary liver car-
cinomas by HBV infections or perhaps some chro-
nic autoimmune diseases or chronic immunopa-
thologies, but these consequences of chronic per-
sistent infections usually show up much later than
needed for the species to procreate and survive.

M aintenance of immunological memory

As pointed out, sufficiently high neutralizing
protecting antibody titers primarily in mothers but
for herd-immunity also in sufficient individuals are
essential to guarantee survival of offspring and of
the species. Such maintenance of high neutraliz-
ing antibody titers may be achieved via:

1) Re-exposure to the antigen from external
sources, e.g. poliovirus infections. Nowadays re-
exposure is via the Sabin vaccines spread within
the household or via public swimming poals, in
former times via periodic subclinical reinfections
starting early in life under the umbrella of mater-
nal antibodies (see below).

2) Re-exposure from antigen sources within
the host. This mechanism is probably a key to un-
derstand measles virus immunity. M easles virus
persists in the host not as replication-competent
virus but as crippled virus usually missing a func-
tional matrix protein. The fact that about 1:1000
to 1:3000 wild type measles-infected children de-
velop subsclerosing panencephalitis (SSPE) is just
the tip of the iceberg. This disease correlates with
persistence of virus in central nervous tissue. This
persisting measles virus is crippled because the
matrix protein is defective by mutation. Similar-
ly, HBV virus in men or LCMV virus in micel®
persists at very low levels and boosts immune re-
sponses of T and B cells repeatedly.

3) Antibody-antigen complexes on follicular
dendritic cells are maintained for long periods of
time and boost both antigen-specific B cells as well
as T helper cells. Since cross-priming and cross-
processing of inert antigens can only exception-
ally access the MHC-class | in APC these anti-
gen depots are in general neither capable of main-
taining CD8 T cell memory, but importantly are
also not reduced or eliminated by CTL s.

In absence of antigen-boosts antibody respons-
es will eventually dwindle, this includes neutral-

izing antibody responses against tetanus toxin or
diphtheria toxin or polio vaccines; this clearly in-
dicates that long-lived plasma cells alone cannot
be responsible for maintenance of protective an-
tibody memory.

Vaccines

Vaccines represent the greatest successes of
medicine. Interestingly, all working vaccines pro-
tect hosts via neutralizing antibodies. Thisincludes
the classical childhood vaccines against bacterial
toxins, meades, polio and pox. The important as-
pect here is that vaccines in general do not pre-
vent re-infection but reduce infections so asto pre-
vent disease. Thus sterile protection is probably
not or very rarely achieved with any of these vac-
cines. Overall, these clinical experiences illustrate
first that T cell-mediated memory is short-lived
and depends on ongoing infection, and second,
that neutralizing antibody memory preventing he-
matogenic spread of the same virus is long-lived
and is maintained for long time periods by any of
the mechanisms discussed above.

Protective vaccines

All vaccines that work and provide proven pro-
tection both for the individual as well as the pop-
ulation are vaccines that induce at least neutral-
izing antibody responses of relatively long dura-
tion321, Vaccines that do not work include long-
term protection by vaccinations against tubercu-
losis, leprosy, most classical parasite infections,
but also against some viral infections, including
herpes papilloma and HI virus. All these infections
have in common that neutralizing antibodies alone
are not sufficient to eliminate or control the virus.
But as pointed out above, these infections are by
themselves either poorly or non-cytopathic (HIV,
leprosy, etc.) or usually not efficiently lethal for
the host species (e.g. herpes viruses). All these
agents need both antibodies and T cell mediated
effector-mechanisms for their efficient control, and
importantly, this T cell mediated protection usu-
ally depends also on constantly activated effector
T cells to control further spread and expansion of
the infection. While CD4 T cell memory may be
maintained by inert non-replicating antigen that
may be stored as immune complexes on follicular
dendritic cells or in granulomas (if the antigen is
poorly digestible and/or mixed with lipids), cyto-
toxic protective T cell memory is dependent on
persistent infection. As stated above, the reason
simply is that the class |-pathway of peptide load-
ing generally depends on intracellular generation
of peptides. The few experimental exceptions to
this rule cannot reverse this fact. In a few rare ex-
ceptions class | MHC-loading may also be achi-
eved from the outside of a cell, particularly in vit-
ro. This has been shown convincingly for great
amounts of ovalbumin in model situationsin mice.
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Cytotoxic T cells have the key function of control-
ling non-cytopathic virus causing extra lympha-
tic infections in peripheral solid organs. Although
protective during the period of acute infection,
they may also be detrimental because of immu-
no-pathological destruction or otherwise innocu-
ously infected host cells. Therefore, excessive cy-
totoxic T cell responses against too many non-lyti-
cally infected target cells of the host causes dise-
ase and therefore should be avoided. This delicate
balance between immunoprotection and immuno-
pathology is well illustrated in the various pheno-
types of HBV infection-caused disease; in appa-
rent (low virus, very efficient immune response)
or apparent infection with rapid recovery within
a few weeks, acute or chronic, aggressive hepati-
tis (high virus and variable, quick or slow T cell
responses) caused by immunopathology in about
1to 2 percent of HBV-infected patients and estab-
lishment of a clinically in apparent virus carrier
state in very few (much virus, little or no T cell
response). As stated above, in contrast to serum
antibodies, primed cytotoxic T cells cannot be
transmitted to offspring because of the usual
transplantation antigen differences between moth-
er and offspring. Therefore, primed cytotoxic T
cell responses primarily function to prevent virus
spread within the same host; an efficient early re-
sponse limits or prevents immunopathological dis-
ease. If virus is controlled down to low levels, no
chronic disease develops, or only late. If, howev-
er, virus has spread — or spreads again — wide-
ly, severe auto-aggressive disease may develop. A
similar balance exists in leprosy or TB infections.
In all these examples nobody would argue against
the obvious fact that low-level infection maintains
protective immunity. M ackaness coined the term
"infection-immunity" or "infectious immunity" to
describe this important co-evolutionary equilibri-
um. Interestingly, most of these chronic infection-
immunity states are accompanied by a heightened
degree of macrophage-activation via interleukins
(e.g. interferong and TNF) and probably activate
natural killer cells. Such an increased activation
status enhances basic non-specific initial handling
of low-level infections. Such a state of concomi-
tant non-specific infection-immunity is not only
beneficial to control the specific infection but may
also contribute considerably to improved basic or
"natural" host resistance. Therefore these kinds of
chronic low level infections may represent an ex-
quisite evolutionary balance of mutual benefit be-
tween vertebrate hosts and infectious agents.
From all this we conclude that immunological
memory represents not necessarily special char-
acteristics of lymphocytes but rather reflects co-
evolutionary balances, where low-level respons-
es driven by antigen that is either stored as im-
mune complexes on follicular dendritic cells or is
re-encountered from persistent localized infections,

such as granulomas or few infected cellsin periph-
eral solid organs (CNS, kidney, lung) or from in-
fections from the outside. While antibody memo-
ry is of key-importance to transfer protection to
the immuno-incompetent offspring, T cell memo-
ry (often combined with antibodies) is important
to control persistent infections within the individ-
ual host. Those vaccines that imitate this co-evo-
lutionary situation of acute cytopathic agents and
induce neutralizing antibodies have been very suc-
cessful so far. Those vaccines that aim at provid-
ing T cell-mediated memory and protection have
not been satisfactory because these vaccines have
not been able to imitate the key-characteristics of
infection-immunity; they are usually not persist-
ent at clinically in apparent low levels of infection
within hosts to constantly activate protective ef-
fector T cells.

Vaccines that we do not have

Therefore, what we need is a long-term active
vaccine that persists without causing disease
against TB or leprosy, or that can provide cell-
mediated protection against HIV or HCV. Vac-
cines should guarantee periodical or constant gen-
eration of MHC class I-presented peptides in sec-
ondary lymphoid tissues to activate CD8+ T cells.
Attempts to achieve this with so-called attenuat-
ed vaccine strains have either only offered time-
limited protection, such as BCG for a few years
in small children, or has not been successful so far
for leprosy, HCV or HIV infections.

Conclusion

Protection generated by vaccinesis a great suc-
cess of medicine. Vaccinations have prevented
more deaths than possibly any other active medi-
cal measure taken so far. Because immunological
memory is a result of a highly equilibrated co-ev-
olution of infectious agents and the vertebrate im-
mune system, immune protection and successful
vaccines cannot be regarded in splendid isolation
of academic immunology. Immunity is about pro-
tection against infection within an evolutionary
context. This is particularly important during the
early phases of life, because the immune system
of higher vertebrates is immature due to MHC-
restricted T cell recognition. Successful vaccines
are those that can imitate generation of neutral-
izing antibody responses against acutely cytopath-
ic agents against which they seem to be the only
limiting factor. In contrast, cell mediated immu-
nity against infections that persist in the host are
much more difficult to imitate, because the balance
between attenuation on one side and, on the oth-
er side, persistence versus persistence of the infec-
tion to provide constant stimulation of protective
effector T cell responses has not been achieved so
far to a level of perfection, achieved by million
years of co-evolution of host and infectious agents
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that tend to persist. Similar problems are exhibit-
ed by classical parasites, which in their co-evolu-
tion over time have come to innumerable sophis-
ticated host-infectious agents balances that will be
considerably more difficult to imitate or beat even
compared to TB, leprosy or poorly cytopathic vi-
ruses, such as HIV. But the aim should be to de-
velop strategies that aim at exactly that perfec-
tion of low-level persisting infections, exemplified
by TB, HIV, HCV, HBV and of most classical
parasitic infections. While, this may not be easy,
development of DNA-types of vaccines hopeful-
ly may bring us closer to such a goal.
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ITo ompenenenuto BO3, penpoaykTuBHOE 3/10-
POBbE — 3TO COCTOSIHUE TMOJIHOTO (U3UUECKOTO,
YMCTBEHHOT'O M COLMAILHOTO OJIaromoyuusi, a He
MPOCTO OTCYTCTBHE OOJIE3HEH UM HEAYTrOB BO
Bcex cepax, Kacaroluxcs pernpoayKTUBHOU CH-
CTeMBbI, ee (PYHKIIMH U TPOIECCOB.

ITpaBo Ha oxpaHy 30POBbS, B TOM YHUCIIE per-
POIYKTUBHOTO, SIBIISIETCS HEOTHEMJIEMON YAaCTHIO
MpaB 4eloBeKa. JTU MOHSATUS U TEPMUHBI B MOC-
JIeJTHUE TOJbI YTOYHEHBI, PACIIMPEHBI U OIpeesie-
HBI KaK JJOKyMEHTaMH B OOJIACTH IMpaB UeIOBEKa,
TaK U MEXIyHAPOAHBIMU JIEKJIapalusiMu U KOoH(e-
penHuusamMu OOH 1o nonokeHHIo KeHIUH, Hapo40-
HaceJeHuto, qokyMentamu BO3.

PenponykTuBHBIE NTpaBa — 3TO MpaBa CyIpy-
KECKHUX Map U OTACIbHBIX JIUI CBOOOJIHO MPUHHU-
MaTbh OTBETCTBEHHbBIC PEIICHUS OTHOCHTEIHHO KO-
JINYECTBA CBOUX JIETCH, MHTEPBATIOB MEXJY UX
POXJICHHEM, BPEMEHHU UX POXKACHHS U pACIioiaraTh
JUIs 3TOr0 HeoOxoauMoil uHdopmanueit u cpeu-
CTBAMH, a TakXe MpaBo NMPUHUMATh PEIIEHUS B
OTHOILIEHUU BOCIPOU3BOJICTBA MOTOMCTBA 0e3 Ka-

KOM-TMO0 TUCKPUMUHAIIMM, TPUHYKIECHUS U HACU-
nust. [Ipu sTOoM moapaszymeBaeTcsi MpaBo MY>KUYUH
U JKEHIIMH OBITh MHPOPMUPOBAHHBIMU O Oe3omac-
HBIX, 3(()EKTUBHBIX, JTOCTYNHBIX U MPUEMIIEMbBIX
MeTOo/ax IJIAHUPOBAHUS CEMbU MO CBOOOJTHOMY
YCMOTPEHUIO U UMETh K HUM JOCTYII.

3710pOBbE YeOBEKA SIBJISETCS HEOOXOIUMBIM
YCIOBUEM TPYAOBOTO MOTEHIMAJA, [JIABHBIM KpHU-
TepueM 3¢G(HEKTUBHOCTH TOCYAapCTBEHHOTO YII-
paBJIeHUS.

[To3unust mpu3HaHUs 310POBbS KAK BBICIIETO
HAIIMOHAJIBHOT'O MPUOPUTETA TOCYyIapCTBA HAXO-
JTUT MMOHUMAaHuE U MOJACPKKY pyKoBonacTBa Poc-
cu. B cBoem mocnanun k PenepaibHOMy coOpa-
Huto B 2001 r. Ilpe3sunent Poccuiickoit ®dexnepa-
MU 0CO0O OTMETUJI, UTO B COBPEMEHHBIX YCIIOBU-
X OXpaHa 3710pOBbsl — 3TO MpoOIeMa rocyaapcet-
BEHHOTO MaciTaba. 9To B MOJHON Mepe OTHOCUT-
Csl K PENpOIyKTUBHOMY 3/10POBBIO.

B crnoxuBIIMXCS COLMATBHO-3KOHOMHYECKHUX
YCIIOBUSAX PENpPOIYKTUBHOE 30POBBE HACEIIEHUS
CTaHOBUTCS (PAKTOPOM HAIIMOHAJIBHON 0€30MacHO-
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CTH, KpuTepueM 3(PpPeKTUBHOCTH COLMAIBHONU U
9KOHOMHUYECKON MOJUTUKH TOCyAapcTBa.

B rosapl 5KOHOMHMUYECKOH U MOJIUTUYECKON mepe-
CTPOMKHM Halero o0IiecTBa HAMETWIMCh HEraTUB-
HbI€ U3MEHEHUS MoKa3aTelel 310pOBbsl HaCeJIeHU S,
MpoucXoasIue Ha (POHE CHUKEHUS POXKIAEMOCTH.

B Hacrosiuee Bpems B Poccun cnoxunachk mo-
JleJIb CY’KEHHOTO BOCIPOU3BOJCTBA HACEJIEHUH,
XapaxkTepusymoolascs naJeHueM CyMMapHOTO KO-
s duureHTa poxKAAEMOCTH U CHUKEHHEM [10JIU
MOBTOPHBIX poxaeHuit ¢ 51 o 41 %. HecmoTtps Ha
HEKOTOPOE MOBBIIIEHHE YPOBHS POKIAEMOCTU B
2000 r. (8,7 %o0) aTa mpobieMa Bce elle uMeeT
0COOYI0 OCTPOTY.

YcTaHOBUBIINICS yPOBEHb POXKIAEMOCTH OT-
paXkaeT U3MEHEHHUE TeH/IEHIUN B PENPOAYKTUBHOM
MOBEJICHUU HACEJIEHUs, KOTOPBIE 3aKII0UaIOTCI B
COKpAILEHUH KOJIMYECTBA JKEHIIMH U CeMeil, xema-
OLIUX UMETh JIETEU.

Ha cocrosiHue penpoayKTUBHOTO 3710POBbs CY-
IIECTBEHHOE BJIMSHUE OKA3bIBA€T COMATHUYECKOE U
MICUXUYECKOe 310poBbe HaceneHus. K coxasnenuro,
3a MOCHEeAHUE TOJbl MOBCEMECTHO BBIPOC OOIIMIA
ypoBeHb 3aboneBaemMoctu. Haubomee pacnpoct-
PAHEHHBIMH SIBIISIIOTCS] OOJIE3HU OPIaHOB JbIXAHUS,
CUCTEMbI KpOBOOOpaleHus, 60JIe3HH KOCTHO-MbI-
LIEYHOW CUCTEMBI U COEIMHUTEIBHON TKAHU, HEPB-
HOM CUCTEMBI U JIP.

Perucrpupyercs BbICOKMI ypOBEHb ICHUXHUYEC-
KHMX paccTpoiicTB. Bee Gonee croxHOM cTaHOBUTCS
npo0djemMa ajJKorojn3Ma, HAPKOMaHUU U TOKCUKO-
MaHUHU, 0COOCHHO B MOJIPOCTKOBOM Bo3pacte. Bos-
pocia UHBAIUMAHOCTh C I€TCTBA, YaCTOTA PAHHUX
a0OpTOB M BEHEPHUECKUX 3a00JIEBAHUM.

Bonbiryio TpeBory BbI3BIBAET POCT MH(EKIUH,
nepenaBaembix 1nojoseiM nytem, u CIIM/a, a
TakXe TMHeKoJlornueckas 3abojeBaeMocThb. Tak,
B 2-3 pa3a BO3pociia 4YacToTa PaccTpONCTB MEH-
CTPyaJIbHOI'O LIMKJIA, B TOM YMCJIE Y J€BOYEK-IIOA-
POCTKOB, YBEJIMYUIOCh KOJIMYECTBO BOCIAIUTEIb-
HBIX 3a00JI€BAHUI MOJIOBBIX OPraHOB, OCOOEHHO
rnociie abopra, KOTOPbIA NPOJOJIKAET OCTABAThH-
cs1 B Poccun HanmoHanpHOM pooiemMoii.

Poct 3a0oneBanuil penpoAyKTUBHON CHUCTEMBI
U COMAaTUYECKOM MaTOJIOrMU BO MHOIOM OIlpeie-
JSIeT yBEJIWUYEHUE OCIOXKHEHUM BO Bpems Oepe-
MEHHOCTU U pOoAOB. B pe3ynbTare KOJIUUECTBO
HOpMalIbHBIX ponoB B Poccum x 1999 r. cHu3u-
noch go 31 %.

CocTosiHue 3I0POBBSI MATEPH, OCIIOXKHEHUs Oe-
PEMEHHOCTH M POJIOB B 3HAUUTEIBHON CTEIEHHU
(86,6 %) ompenensoT NeprUHATAIIBHBIE TIOTEPH U
3a00J1eBa€MOCTb HOBOPOKIEHHBIX JETEH.

Ocoboe MecTo 3aHUMAIOT OOJIE3HU KEHILMH,
BO3HUKAIOIIME B IIPe- U MOCTMEHONAY3aIbHOM Iie-
puojne. Crenuduueckue KIMMaKTepUUIECKUE pac-
cTpoiicTtBa uMeroT Mecto y 60—70 % xenimnH. OHu
COIPOBOXKIAIOTCA PE3KUM YBEJIMYEHUEM apTepHu-
anbpHON runepTeH3uu (B 7 pa3 uaimie, 4eM B pe-
MPOAYKTUBHOM BO3pACTE), YPOTEHUTAIBHBIX pac-

crpoiictB (50-80 %), ocTeonoposa (uacrora me-
peiroMoB KocTel y keHmuH ctapiie 4049 net
yBenuunuBaeTcs B 4—7 pas). Bce aTo ckaswiBaer-
Cs Ha TPYIOCIMOCOOHOCTH KEHIIUH, Ka4eCTBE MX
JKU3HU, CEMEHHBIX OTHOIIEHUSIX U T. A.

VYunuThiBas BaXXKHOCTh MPOOJIEMBI PENIPOAYKTHB-
HOTO 370pOBbs, MunznpaBom Poccuu ¢ yuactuem
BEeAYyIIUX YUeHBbIX pa3zpaboranbl KoHuenuus ox-
paHbl pernpoayKTUBHOTO 340POBbs HaceleHus Poc-
cuu Ha nepuon 2000-2004 rr. u mjuaH Meporpus-
TUU MO €€ pealin3alluu.

Peenne ykasaHHBIX TpOOJIEM CBSI3aHO, MPEXIE
BCEro, ¢ U3MEHEHUEM COLUAIbHO-3KOHOMUYECKOTO
TTOJIOKEHUST HACEJIEHU S, a TAK)KE CO BHEJIPEHUEM COB-
PEMEHHBIX MEIMLIMHCKUX TEXHOJIOTUH, pa3paboTaH-
HBIX Ha OCHOBE JOCTIDKEHHUH (PyHIaMEHTAIbHBIX UC-
CIIEAOBAHMUI B pa3IMUHbIX OOJIACTSIX HAYKH.

OTO MOJIOkKEHUE OTUETIMBO IIPO3BYYAJIO B JIOK-
JIaae MUHUCTpA 31paBooxpaHenust Poccun Ha Ilu-
pOroBCcKOM che3fie Bpaueil: «Hukakue noctuxeHus
B HallleM 37paBOOXpPAHEHUU ObLIN Obl HEBO3MOXK-
HbI 0€3 OIOpbl HA HAYKY U BBICOKME TEXHOJIOTHUU».

B wactHOCTH, 3TO OTHOCUTCS K MCIIOJIb30BAHUIO
9JIEKTPOHHOM M yIBTPA3BYKOBOM ammaparypsl,
METOAO0B MOJIEKYISIpHON Ouojoruu, uMMyHodep-
MEHTHBIX METOJIOB OIpeAesIeHUs] 0OJIbIIOro CIIeK-
Tpa OMOJIOTMYECKU AKTUBHBIX BEIIECTB, IHIOCKO-
UM, JTa3epPHON TEXHOIOTHH, d(DPEePEeHTHBIX METO-
JIOB JICUEHUS U JIp.

Hx npumeHeHre OTKPbUIO IIMPOKHUE BO3MOKHO-
CTH JJI1 U3YUECHUS MPOLECCOB, MPOUCXOSIIUX B
OopraHu3Me KEHIUHBI U €e peOeHKa, paHee Helo-
CTYIIHBIX ISl UCCIIEOBAHMUS.

[Ipexae Bcero 3T0 OTHOCUTCS K MPEHATATIbHOM
JIMarHOCTUKE HACIIEACTBEHHBIX M BPOXKIACHHBIX 3a-
OomeBanmii ioga. B Hacrosiee Bpems pa3zpado-
TaHbl KOMILIEKCHBIE TEXHOJIOTMU JUATHOCTUKHU
MHOTHX 3a00JIeBAaHUH, BKJIIOYAIOUIUX B ceOsl ylib-
TPa3BYKOBOE HCCJE0BaHUE, OMOXUMHUYECKOE U
TOPMOHAJIbHOE UCCIIEJOBAHUE KPOBU MATEPH, OKO-
JIOIIJIOAHBIX BOJ Y KPOBH ILIOAA, OMOIICHIO XOPHO-
Ha, kopaotueHte3, JJHK-auaraoctuky ¢ mucrnosnp3o-
BAaHMEM IIOJINMEPA3HON LIEMHOW PEaAKILNH.

C ux nmoMo1pio yxe B 7—8 Hex OepeMeHHOCTH
MOYHO JMArHOCTUPOBATh CUHAPOM [layHa, B Ooree
MMO3JHUE CPOKU — BPOXKIECHHYIO TMIIEPILIA3UIO
KOPBbI HAATIOUYEYHUKOB ¥ BPOXKIECHHBIN THIIOTUPEO3.

Bo Il tpumectpe OepeMeHHOCTH, HAPSILY C YyXKe
IIMPOKO BOIIENIIEH B MPAKTUKY dXorpaduei, mo
JTAHHBIM UCCIIEAOBAHUSI AMHUOTUYECKON JKUKOCTH
1 KJIETOK IJI0/Aa, OCYHIECTBIISIETCS NUArHOCTUKA
LIIUPOKOTO CHEKTPa XPOMOCOMHBIX U T'€HHBIX 3a-
0oJIeBaHMM, pa3TUYHBIX AHOMAJIMNA PA3BUTHS IUIO-
na. B aTu cpokr BO3MOIKHO MOJyUYeHUE KOXKHU U
KPOBHM ILJIOJA C MOCTIEAYIONeH TUarHOCTUKOM Te-
HOJIEPMATO30B, 00JIe3Hel KPOBH, HACIIEACTBEHHBIX
MMMYHOIE(UIIMTHBIX COCTOSsTHUI. Mcronp3oBanne
MOJIMMEPA3HON LEMHON PEaKIMH MO3BOJISET BbISB-
JTS9Th MHPUIMPOBAHUE TUIOAA TOKCOTIIA3MO30M,
pa3IMYHBIMU BUpPYCAMU U T. 1.
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Taxum 06pa3zoM, NpUMEHEHUE HOBBIX TEXHOJIO-
Ui MO3BOJISIET AUATHOCTUPOBATH 3a00JI€BaHUS U
AHOMAaJIMU Pa3BUTHUS IJIOJAa B PAHHHUE CPOKH Oepe-
MEHHOCTH, MPU HEOOXOAUMOCTH MpPEepBaTh €€ U
TE€M CaMbIM MPEJOTBPATUTH POKIECHUE HEIMOJHO-
LIEHHOTO pebeHkKa.

HoBbIM B pa3BUTUM KIMHUYECKON T'€HETUKU
MOJKHO CUUTATh MOSIBIIEHHE BO3MOKHOCTEH IS
Tepanuu mioaa. OQHUM U3 €e ITAIOB ABJIAETCS
METOJMKA MyHKIIMOHHOW XMPYPrUH ILUIOAA TP
KUJIKOCTHBIX 00pa30BaHUsAX B opraHax (ruapoHed-
pO3, THAPOTOPAKC, ACIUT).

Jpyrum acrmekToM 3TOrO HaIpaBIICHUS SIBIISCT-
Csl TIOTIBITKA IYTEM KOPJOILIEHTEe3a OCYIIECTBUTH
3aMEHHOE MepeTMBaHIe KPOBH IOy TP T€MOJIH-
TUYECKOW aHeMHH, BBEIIEHHE HEKOTOPBIX JeKap-
CTBEHHBIX TpernapaToB. B ciydae BBISBICHHS B
MPENBIMIUTAHTAIIMOHHOM TIEpUOIe TeHHBIX 3a00J1e-
BAaHUN MOXET OBITh MPOM3BEICHA TUMUHAIUS
I0/1a myTeM peaykiuu. [TocnemHsst ucmoib3yer-
Cs TakKe MPU MHOTOIUIOJMHOW OepeMEHHOCTH, B
YAaCTHOCTHU, HACTYNHBIIEH B pe3yiabTaTe THIEp-
CTUMYJISILUU SIMYHUKOB IPU 3KCTPAKOPIOPATBHOM
oru1ogoTBopeHnH. OJHAKO, HECMOTPS Ha OOJIBIION
Iporpecc B 3TO 00JIACTH, MHOTME BOIIPOCHI €Il
TpeOyIOT CBOErO pELICHUS.

[IInpokoe mpuMeHeHUEe HOBbIE TEXHOJIOTUM Ha-
LIUIM IPU NPO(PUIAKTUKE U JIEYEHUH HMPUBBIYHOTO
HeBbIHAIIMBaHUs 6epemeHHocTH. Mcxons u3 cyue-
CTBEHHOTI'0 3HAY€HUs TOPMOHAJIBHBIX W3MEHEHUH,
MH(EeKIUU 1 ayTOUMMYHHBIX IIPOIIECCOB, B YaCT-
HOCTH, aHTU(HOCPOIUIUIHOTO CUHAPOMA, B MATO-
reHe3e HeBbIHAIIMBAHUS pa3paboTaHa 4YeTKas CUC-
TeéMa BOCCTAHOBMTEIBHOI'O JIEUEHUs] BHE OepeMeH-
HOCTH, MO3BOJISIOUIEr0 MOATOTOBUTh OPTaHU3M
JKEHIIUHBI K JTETOPOXKIECHUIO U MPEAOTBPATUTD OC-
JIOKHEHHUS MPU HACTYIUIEHUHU JKeJTaHHOU OepemeH-
HOCTU. AHaJIOTMYHAas cucTeMa paspadoTaHa s
NpPOBEJECHUS JE€YEHUSI BO BpeMs OEpeMEHHOCTH.
Hapsay ¢ ropMoHalnbHBIMU U IPOTUBOBOCIIATH-
TeJBHBIMU MpenapaTaMu UCTIONb3yeTcs auddepen-
LMPOBAHHAS Tepanusi UMMYHOTJIOOYJIMHOM, WH-
nykTopamu uHTephepona. Ocodoro BHUMaHUS 3a-
CIIY’KUBAET UCIOJIb30BaHNE 3(P(PEpPEeHTHBIX METO-
JIOB TepaIuM, B YaCTHOCTH, IiazMadepesa u ja-
3epHOro 00JyueHus KpoBU. Tak, TUCKPETHBIN WK
MOCTOSIHHBIN TuTazmadepes npu antudochomumumi-
HOM CHUHIPOME CIIOCOOCTBYET YIaJE€HHUIO ayTo-
AHTHUTENI U ayTOAHTUTEHOB, MMMYHHBIX KOMILICK-
COB, YJIYUIIa€T PEOJIOTUYECKHUE CBONCTBA KPOBH.

Pa3zpaborannas B Hayunom meHTpe akyiiep-
CTBa, TUHEKOJIOrMK u nepuHatojorun PAMH cu-
cTeMa Mep IS MOJTOTOBKHU JKEHIIMH K OepeMeH-
HOCTH M ITPOBEICHUS JICUEHUSI BO BpEMSs Hee TT03BO-
JUJIa COXPAaHUTh OEPEMEHHOCTH NMPU MPUBBIYHOM
€¢ HEBBIHAIMBAHUU M JOBECTH IO CpOKa POJIOB
o0omee ueMm B 90 % ciyuaes. [IpuMmeHeHne BBICO-
KMX TEXHOJIOTHH CYIECTBEHHO IMOBBICUIO 3 dek-
TUBHOCTb AMArHOCTUKH M JICUEHUS] HEKOTOPBIX 3a-

OoJieBaHUIT HOBOPOXKJIEHHBIX. Tak, 1t 0ObeKTUB-
HOM JUAarHOCTUKU MEpPUHATAJIBbHBIX MOBPEKAECHUN
Mo3ra (BHYTPHXKEITYT0OYKOBBIC KPOBOU3IHUSIHUS,
JeikoMansius, BHyTpUUEepenHas TUIIEPTEH3US U
JIp.) MCIIOJB3YETCs AONIUIEPOMETPHS, HEHPOCOHO-
rpadus u ap. Coueranue ¢ 3pepeHTHBIMU METO-
JIaMU JIEUEHUS CO3/1aJI0 OCHOBY JIJISl CHUKEHUS WU
MPEKPAIEHUST CYTOPOKHBIX COCTOSTHUH, OJ1aronpu-
SITHOTO TICHXOMOTOPHOTO Pa3BUTHSI peOCHKA, BOC-
CTAHOBJICHUS JBUTATEIbHBIX HAPYIICHUN.

Honmnneporpaduueckuii METO OINpeneIeHus
LIEHTPAJIbHON U PETMOHAPHON T€MOAUHAMUKH 1103~
BOJISIET, B 3aBUCUMOCTU OT COCTOSIHUSI KPOBOTOKA
B MaJIOM Kpyre KpoBOOOpalleHus!, moaoupaTh pa-
LUUOHAJIbHBIA PEXUM HCKYCCTBEHHOW BEHTUISALUU
HOBOPOXJEHHBIX, & C YYETOM MO3TCOBOTO KPOBO-
TOKa — Ba30aKTUBHBIE TpenapaTel. KoHTpomupy-
eMasi KOPPEeKIHs TOYSUHOTO KPOBOTOKA TIPU Jieue-
HUM UIIEMUYEeCKON HepomaThuu HOBOPOKICHHBIX
CYIIECTBEHHO YJIYYIUJIa TPOTHO3 WHTEHCUBHOU
Tepamnuu.

K HOBBIM TE€XHOJIOTUSIM, TPUMEHSIEMBIM B HEO-
HATOJOTUH, OTHOCHUTCSI UPE3KOKHOE OOJIyueHue
relInii-HEOHOBBIM JIa3epoM 00J1aCTU MPOCKUHUHU
04YaroB MHEBMOHUM. ETO coueTaHne ¢ NCKyCCTBEH-
HOW BEHTUJISIIUEH JITKUX, AaHTUOMOTHKO- U UMMY-
HOTEpaIuel, Ha3HAYCHUEM JICMKUH(DepoHa WiIn pe-
KOMOWHAaHTHOTO MHTepdepoHa (cTaHmapT Jieue-
HUS) MTO3BOJISIET CHU3HUTH JICTAIBHOCTh OT BHYTPH-
yTpOOHON MTHEBMOHMH OoJiee ueM B 3 pasa.

ITo nanusiM HayyHOro neHTpa akymiepcTBa,
TUHEKOJIOTHH U nepuHatonorun PAMH, ucnons-
30BaHME COBPEMEHHBIX TEXHOJIOTHH B aKyIIEpCTBE
Y HEOHATOJOTHU MPHUBEIO K PE3KOMY CHUKEHUIO
nepuHaTaabHOl (¢ 23 M0 8 %o) U paHHEN HeoHa-
tanbHO# (¢ 14 1o 4 %) cmepTHOCTH, B 10 pa3s
YMEHBIINJIACh YACTOTA BHYTPHIKEITYTOUKOBBIX
KPOBOU3JIUSHUM.

Hcnonp3oBaHne JaHHBIX COBPEMEHHON HAyKH U
TEXHUKH OTKPBIBAECT OOJIbIINE MEPCIEKTUBBI JJIs
COXPAHEHUSI U BOCCTAHOBIIEHUS PEMPOJYKTHUBHO-
r'0 3/I0POBbS )KEHIIIMHBI BHE OEPEMEHHOCTH.

Nwmeromuecs BO3MOKHOCTH 3HAYUTEILHO pac-
IIUPWINCH B MOCIEAHUE TOMbI B CBSI3U C HIUPOKUM
BHEJPEHUEM B NMPAKTUKY PA3JIUYHBIX HOBBIX TEX-
HOJIOTUM, B TOM YMCJIe HEMEIUKAMEHTO3HOU Tepa-
MUU. DTO MO3BOJIMUIIO NIEPECMOTPETh HE TOJIBKO Ia-
TO(PU3UOJIOTUIO CUCTEMHBIX U3MEHEHUH B IEJIOM
psne HapyLIEeHUH PenpOAYKTUBHOU CHUCTEMBI JKEH-
IIUHBI, HO U 0Ka3ajio CYIIECTBEHHOE BIUSHHUE Ha
CTPATETUIO0 U TAaKTUKY BEICHUS TMHEKOJOTUYEC-
kux O00mbHBIX. [10 3HAUMMOCTH JAaHHBIN 3Tal pas-
BUTHUS PENPOAYKTUBHOU THHEKOJIOTHUH MOXKET
OBITH COTIOCTABJICH JIUIIIh C PAa3BUTHUEM Ha TMPOTS-
KEHUU TIOCJIETHEM YeTBEPTH BEeKa TMHEKOJIOTHYEC-
KOU 3HJOKPUHOJIOTUU, TEHETUKU U KJIMHUYECKOUN
MMMYHOJIOTHH.

OnHOM W3 OCHOBHBIX XapaKTEPUCTUK HOBBIX
TEXHOJIOTUM, WCITOJIb3yeMbIX B THHEKOJIOTUH, SIBJIS-
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€TCSl OTHOCUTEIBHO MEHbIIasi HHBA3UBHOCTB OCY-
LIECTBIISIEMBIX C UX ITOMOUIBIO TUArHOCTUYECKUX U
JIeueOHBIX TpoleaAyp. B To ke Bpems, oHu objaja-
IOT BBICOKOW MH(GOPMATUBHOCTHIO U BO3MOXKHOC-
ThIO O0JIee HUPOKOTO OCYIIECTBIEHUSI OPraHo-
COXPaHSIOUUX XUPYPrUueCKUX BMEIIATENbCTB.

K nmomo6HbpIM MeTOAaM B MOJHOW MEpe OTHO-
CUTCSI XUpypTruuecKkas dHI0CKONus (rucrepo-iamna-
pockormust). DTOT METOJ Hallell IMIUPOKOE MpUMe-
HEHHME B TMHEKOJIOTMYECKON MpakThke B Poccum.

Jns BoCcCTaHOBIIEHHS] PENPOAYKTUBHOU (DyHK-
LU JIAMTAPOCKOINUS UCIIOJIb3yETCS PU PEKOHCT-
PYKTUBHO-IIJIACTUYECKUX OIepalusix npu TpyoO-
HOM Oecmmonuu. I[lyrem nmamapo- u rucrepopes-
€KTOCKOMMUU y OOJIBHBIX, CTPAIAIONUINX Oecruionu-
€M, MOTYT OBbITh MPOM3BEJCHBI KOHCEPBATUBHAS
MHUOMBKTOMUS, KOPPEKIUS BCEX BAPHAHTOB MOPO-
KOB Pa3BUTHUSI MATKH, JICUEHUE IHJIOMETPHO3A.

PasBuTHe onepaTUBHOI J1aNIapOCKOIIUU U METO-
JIOB paHHEH TUAarHOCTUKU OEPEeMEHHOCTH MPUBEIIO
K TOSIBIIEHUIO COBEPIIEHHO HOBOTO IMOJX0/a K Jie-
YEHHUIO HEKOTOPBIX CIy4yaeB BHEMAaTO4YHOU Oepe-
MEHHOCTH, & UMEHHO K Ha3HAYEHUIO MEIUKaMEH-
TO3HOTO JIEUEHUS! WIM K MPOU3BOJACTBY KOHCEPBa-
TUBHOM onepaluyu Ha MaTOYHOU TpyoOe.

B Hacrosee BpemMsl 10Ka3aHO, YTO BOCCTAHOB-
JIeHHE PENpPOAYKTUBHONU (PYHKIIMU MPU UCHOJIB30-
BaHMM 3HIOCKONUU B 2-3 pa3a 3pQeKkTuBHee, yeM
IpU APYTUX XUPYPIHUYECKUX METOJax.

ITpu sHAOCKONNU 3HAUYUTEIBHO YMEHBIIAIOTCS
ONEPALMOHHBIN TPaBMAaTU3M, BEIMYMHA KPOBOIIO-
Tepu U 0O0pa3oBaHUE MOCIEONEPALIMOHHBIX CIIAeK.
[TonoOuble onepanuu CoOKpauialoT CPOKH BbI310-
POBJIEHUSI U CTOUMOCTb JIEUEHUS.

Cy1iecTBEHHOE CHM)KEHUE YacTOThI MOCeorne-
PALIMOHHBIX OCIOXKHEHUH U OoJjiee yCIenIHOe BOC-
CTAHOBJIEHHE PENPOAYKTUBHON (DyHKUHUM AOCTHU-
ralTcsl B pe3ysibTaTe NPUMEHEHUS! Pa3IMYHBIX
MaTepHalioB, CIOCOOCTBYIOIIUX JyUIIEMy COEIU-
HEHUIO U 3aXXUBJIEHUIO TKaHEH, aKTUBU3UPYIOLIUX
MpOLIECChl penapaTUBHON pereHepaiuu, obdrana-
IOUIMX FeMOCTATUYECKMMHU U NPOTUBOBOCHAINU-
TEJIbHBIMU CBOWCTBAMH, CHUXKAIOUIUX YACTOTY
00pa3oBaHUs MOCIEONEePALMOHHBIX CIIAEK.

Ciieryer OTMETUTD, YTO MPUMEHEHHE 3H/I0CKO-
MAYECKUX TEXHOJIOTMH M Pa3UYHBIX TUIIOB 3HEP-
ruil mpu onepanuu (yIbTpa3ByK, Ja3ep U Jp.) MO-
3BOJIMJIO 3HAUUTEIBHO MOBBICUTH KAYECTBO JKU3HU
OOJIBHBIX I10CJIE ONEPALUU.

Kpaiine BaXHBIM acreKTOM PENpPOAYKIUU SIB-
nsercst npobnema Oecruioaust B Opake.

N3BecTHO, 4TO NIPU JTIOCTUKEHUU YACTOTHI Oec-
mIoAHbIX OpaxoB 15 % u 6osee npodiema Oecruto-
nus mpuobperaeT rocynapcrBeHHoe 3HaueHue. [1o
JIaHHBIM psifia UCCIeAOBAHUMN, yacToTa Oecruion-
HbIX OpakoB B Poccun cocrasnser 15-17 % u nme-
€T TEHAEHIIMIO K BO3PACTAHUIO.

Meauko-couoIornyeckue UcciaefoBaHus CBU-
JIEeTEIBCTBYIOT O TOM, 4TO y 93 % keHImuH Oec-

MJI0/IME TTPUBOJIUT K MCUXUYECKOMY, COITUATIBHOMY
IUCKOM(MOPTY, CHUXKAET COIMAILHYIO ajanTa-
U0, MPO(ecCHOHATBHYI0 aKTUBHOCTH, BEIET K
MOBBIIICHUIO KOJIMYECTBA PA3BOJIOB.

Takum ob6paszom, Oecrioarie UMeeT 3HAUCHUE He
TOJIBKO JJIS UHAUBUYYMa, HO M OKa3bIBAECT BIIH-
sTHUE Ha OOIIECTBO B 11€JIOM, CHMXXasl COIUATIBHYIO
U IpoeccuoHaNbHYI0 AKTUBHOCTh 3TOW TPYIIIIHI
HACeJICHUS.

IMocnenuue aecsatunetuss XX BeKa XapakTepu-
3YIOTCS 3HAUUTEIbHBIMHU JOCTHKEHUSIMU B obJac-
TH AUATHOCTUKH U JICYEHUS Pa3InUHbIX hopMm Oec-
IJIOAMS, YTO J1aeT OCHOBAHMUE BbICKA3aTh IIPEAIO-
JIO)KEHUE O MPUHUUINAIBHOM PELIeHUU AAHHOU
MIPOOIEMBL.

DToMy crocobcTBOBalla pacmuppoBKka Mexa-
HHU3MOB 3HAOKPUHHOI'O KOHTPOJSI MEHCTPYalIbHO-
ro IMKJa KeHIIMH. MHOTOYUCIIEHHbIE 3KCIepU-
MEHTAJIbHBIE U KIIMHUYECKHUE UCCIIeI0BAHUS 103BO-
JIMJIU TIOHSITh OCHOBHbBIE 3aKOHOMEPHOCTHU IpOLiec-
COB pocTa (hOJUIMKYIIOB, OBYJISIHU W PA3BUTUS
KEJITOTO Tejla, OXapaKTepUu30BaTh 0COOEHHOCTHU
FOHAJIOTPOIMHOMN PETYJISALNU 3TUX MPOIIECCOB.

[TonyueHHble JaHHBIE B COBOKYIIHOCTHU C pe-
3yJIbTATAMHU U3YUEHHUS CEKPELUU MOJIOBBIX U T'OHA-
JIOTPOTHBIX TOPMOHOB B IMHAMMKE MEHCTPYaJIbHO-
ro IMKJa MOCIYXWUIIM OCHOBOH 1711 pa3paboTku
MpeACTaBIIEeHUH O CUCTEME B3aUMOCBSI3el, obecre-
YMBAIONINX ITUKIMYECKYI0 aKTUBHOCTh PEMPOAYK-
TUBHOU CHUCTEMBbI JKEHIIUHBI. B pe3ynbrate Hayd-
HBIX MCCJIe/IOBAHUN OBITM CHHTE3UPOBAHBI MHOTO-
YUCJICHHBbIE TOPMOHAJIbHBIE MPEnapaThl C Pa3Iny-
HBIM JieficTBreM. VX Ha3HAYaloT JJIs1 JICUEHUs H-
JTIOKPUHHBIX (POPM OeCIUIOns, CTUMYIISIIMK CyTIep-
OBYJISIIMK B MPOTpaMMe IKCTPAKOPIOPAIHLHOTO
OTUJIOAOTBOPEHUS, JJIs1 MPOPUIAKTUKYA U JICUCHUS
9HJIOMETPHO03a, TUMEPIUIACTUYECKUX MPOIIECCOB B
MAaTKe U MOJIOYHBIX JKejle3aX, MUOMbI MAaTKH.

Bueapenue B KIMHUYECKYIO MPAKTUKY IHJIO-
CKOTIMYECKUX METOJIOB SIBUJIOCh BTOPBIM BaKHEM-
UM 3TaIoM, obOecneuuBIIUM 3()(HEKTUBHOCTH
JIMaTHOCTUKU U JieueHus Oecrutonus. bomee Toro,
JOCTUKEHUS] SHAOCKONMYECKUX OIEPATUBHBIX TEX-
HOJIOT'MH ITOJTHOCTBIO U3MEHMJIN MTOAXO/bI K IPOBE-
J€HUIO ONEpPAaTUBHBIX BMELIATEIbCTB HA OpraHax
MaJIOrO Ta3a y >KEHIUUH PenpoAYKTUBHOIO BO3pa-
cra. Ecnu panbuie 3agaueil xupypra siBIsiJIOCh
ylIajieHue MOBPEXJAEHHOIO0 OpraHa Win oOpas3oBa-
HUSI IyTEM YPEBOCEUEHHUsI, TO B HACTOSsILEE Bpe-
MsI OCHOBHOM LI€JIbIO SIBJISIETCS JIMKBUAALIUS NIATO-
JIOTUYECKUX M3MEHEHMH MPHU COXPAHEHUHU PEernpo-
TyKTUBHBIX OPTaHOB M PENPOAYKTUBHOU (DYHK-
uuu keHuHbl. B HayuHoMm neHTpe akymepcrsa,
ruHeKojoruu u nepuHaroinorun PAMH Bce ome-
paluu 1Mo MoBoy OecIuIoaus MPOU3BOASTCS TONb-
KO 3HJOCKOIMYECKUM METOJIOM.

BaxxHeluuM U NPUHIMIIUAIIBHBIM 3TAOM B Jie-
YeHUU OECIUIous cTalla pa3paboTKa U BHEApEHHE
B KJIIMHUYECKYIO MPAKTUKY METOJIa IKCTPAKOPIIO-
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PaJIBHOTO OIUIOJOTBOPEHMS U MIEPEHOCA IMOPHOHA.
DTOT 3Tan MOXHO HAa3BaTh 3aBEPILAIOIINM HA TaH-
HOM YpOBHE Pa3BUTHUS HAYKU U MPAKTUKU B pele-
HUM TIpobsieMbl Oecriioausi. MeTo SKCTpakopIio-
PaTBbHOTO OIUIOIOTBOPEHHMS a1 BO3MOXKHOCTD pea-
IU30BATh QYHKIHUIO JETOPOXKIACHUS MPU TAKUX
dbopmax Oecrurogus, KOTOPbIE paHee CUUTAIINCH
abCOJIIOTHO OecnepcrneKTUBHBIMU JJIST JICUeHUsI, B
YACTHOCTH, TIPU OTCYTCTBUM MATOYHBIX TPYO MU
UX TIOJTHOW HETPOXOIUMOCTH, OTCYTCTBUHU WU MC-
TOIEHNU (PYHKIUU SIMUYHUKOB.

OH 3axitouaeTcsi B OTUIOIOTBOPEHUU SIUIIEKIIET-
KU B IPOOUPKE C MOCTEAYIOMNUM TIEPEHOCOM 3MO-
pUOHA TPEABIMILUIAHTAIIMOHHOTO PAa3BUTHS B IO-
JIOCTb MAaTKH, TJie¢ OH U UMIUIAHTUPYETCS.

O} PeKTUBHOCTD IKCTPAKOPHOPATBHOI'O OILIO-
noTBOpeHus cocrasiisieT okoso 20-30 % Ha onaHy
nonbITKy. OZHAKO YCOBEPIIEHCTBOBAHUE TEXHO-
JIOTUM METOJIa MO3BOJIsIeT MOBbICUTH ee 10 50 %.
B wactHOCTH, 9TO OTHOCHTCS KO BKJIIOUYECHHUIO B
CXeMy CTUMYJISIIUU CYNEepOBYISIUN (TSI TIOJTyde-
HUsI OOJIBIIIETO KOJTMYECTBA 3PEJIbIX OOIUTOB) aro-
HUCTA PUJIN3UHT-TOPMOHA TOHAIOTPOIUHOB.

B mocnenHue rogsl mpu MYy>KCKOM OeCIUTONuH,
0CO0eHHO Tipu aOCONIOTHOM, HAYAJIM MPUMEHSTh
JIOPOTOCTOSIINN METO/ MHTpAIUTOILIa3MaTHYeC-
KON MHBEKIUM criepMaTto3ousa. Ero cyTh cocro-
WUT B JIOCTMDKEHUU OTUIOJIOTBOPEHMSI OJIHOU sif1le-
KJIETKU OJIHMM CIIEPMATO30UIOM.

OfHaKO MCMOJIB30BAHUE BCIIOMOTATEIbHBIX
PENpPOAYKTUBHBIX TEXHOJOTHH U UX YCIEXH BOC-
MPUHUMAIOTCS OOLIECTBEHHOCThIO U CAMUMH HC-
CIeA0BATEIIMU HEOJHO3HAYHO. 3aTparuBaeTcs
PAI MOPAJIbHO-3THUECKUX BOMPOCOB, HAIIPUMED, O
cTaTyce MOpHOHA YeJI0BeKa, BO3pacTe, C KOTO-

pOT0 OH paccCMaTPUBAETCS KaK JTUYHOCTD, 3allUIla-
eMasi 3aKOHOJIATEILCTBOM. BBI3BIBACT JIMCKYCCHIO
MPaBOMOYHOCTh MAHUITYJISIUNA HA TOJOBBIX KJICT-
Kax 1 SMOpPHOHAX UeIOBEKa KaK C MEIUIIMHCKHUMU,
TaK M C MCCIEeI0BATEILCKUMHU TEJISIMU, TPABOMOY-
HOCTb 3aMOPaXMBAaHUS IMOPUOHOB UEJTOBEKA,
OOIIMTOB M CIEPMATO30MIOB U UCIOIH30BAHUS UX
JUIS perMnueHToB. He BBISCHEHBI MpaBa U 0Os3aH-
HOCTH JIOHOPOB IOJIOBBIX KJIETOK, MPABO HCIOJIb-
30BaHUsl «cypporatHoil Matepu» u ap. B Poccun
9TH MPOOJIEMbl OOIIECTBEHHOCTBIO MPAKTUYECKU HE
00CY)KIArOTCS, a 3aKOHOAATEbHbIE AKThl B OTHO-
mIeHUH OOJIBITMHCTBA U3 YKa3aHHBIX BOIPOCOB OT-
CYTCTBYIOT. MEX/y TeM, pEIIeHHe 3TUX MPoOJieM
SIBJISICTCS. HE BOIPOCOM OYJIyIIETo, a yXkKe aKTyaib-
HOU MOTPEOHOCTHIO HACTOSIIETO BPEMEHHU.

OTMmeuasi HECCOMHEHHBIC YCIIEXH B 00J1aCcTH BOC-
CTAHOBJICHUS PEHIPOAYKTUBHON (QYHKIHMM U Jieue-
HUs Oecrioaus, Bce-TaKM MPUOPUTETHBIMU 3a]1a-
YaMH CIIeJIyeT CUYUTATh MPOBE/IEHNE KOMITJIEKCHBIX
MEeJIUKO-COIIMATbHBIX MEPOMPUATUI, HATIPABIICH-
HBIX Ha COXpaHEHUE PENpPOJYKTUBHOTO 30POBbBS
HaceleHusl. K HUM OTHOCATCSI peryysiiusi pernpo-
JYKTUBHOTO TIOBEACHUSI, MPEAYNPEKICHUE HexXe-
JIaTeJIbHOW OEpeMEHHOCTH, COKpaIlleHhe Koauve-
cTBa abopToB, MpoduiIakTUKA 3a00JIeBaHUH, Tie-
pellaBaeMbIX TOJOBBIX ITyTEM.

Takum oOpa3om, MPUMEHEHUE COBPEMEHHBIX
HOBBIX TEXHOJOTHUM CIOCOOHO OKa3aTh CyIIe-
CTBEHHOE BJIMSIHUE HA COCTOSIHHME KCHIIUHBI, Ma-
TepH, MIOJIa U HOBOPOXKIECHHOTr0. beccropHo, pe-
MPOJYKTUBHOE 3JIOPOBBE KEHIIUHBI UMEET 0O0IIe-
CTBCHHOE 3HAYCHUE, TAK KaK HAMpPSAMYIO CBSI3aHO
CO 3JIOPOBbEM JIeTeH, a, clieloBaTeIbHO, — C 0y-
JYIIUM TOCYAapcTBa U HAIIMHU.
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IIpoBeneHO aHAII3 JITEPATYPHUX NAHUX LIOAO POJI BUTEHOrO (MOJIEKYJISIPHOTO) KHCHIO B IIpOIecax BH-
HUKHEHHSI Ta €BOJIIOLIT XKUTTs. [loka3aHo MOABIMHY POJIb KHCHIO Y LUX Ipollecax. XiMiuHa €BOJIIOLs
cTaNa MOXIIUBOIO 3aBIsKM OE3KHMCHEBOMY CEPEIOBHIIY Ta BiJICYTHOCTI 030HOBOTO Iuapy. biomoriuxa
€BOJIIONIS 3aBAIYy€e (GOTOCHHTETUIHOMY KHCHIO, SIKMH JJO3BOJIMB OpraHi3MaM IepeiTH Bijx mmpoiecy Opo-
JIHHS 10 IUXaHHS. PO3rIsHyTO Takoxk Ol0XiMiuHI peakiii 3a y4acTi aKTHUBHUX (OpM KHUCHIO Ta ix
POJb y TeHHHUX MyTallisxX. [Toka3aHO €BOJIOLII0 AHTHMKHCHEBUX 3aXHUCHHUX CHCTEM OPraHi3MiB.
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PARADOXICAL ROLE OF THE OXYGEN

INTHE FORMATION AND DEVELOPMENT OF BIOSPHERE

A. V. Bogatsky Physico-Chemical I nstitute of the National Academy of Sciences of Ukraine, Odessa, Ukraine

It was carried out the analysis of literature data on free (molecular) oxygen contribution to the processes
of arising and evolution of the life. The dual role of oxygen in these processes was demonstrated. The
chemical evolution became possible owing to the unoxygen medium and the absence of azone layer.
The biological evolution was due to the photosynthetic oxygen, which had allowed the organisms to
pass from fermentation process to respiration. The biochemical reactions with the assistance of active
forms of oxygen and their contribution in gene mutations was also considered. It was shown the
evolution of antioxygen protective systems of the organisms.

Key words: molecular oxygen, active forms of oxygen, chemical and biological evolution.

[TpoucxoxaeHue n SBOIIOLNS HAIIEH IUIAHET-
HOW CHUCTEMBI, a TaKXe IOSIBJICHUEe U pa3BUTHUE
omochepsr Ha 3eMiie cTalmo BO3MOXKHBIM Oiarozia-
ps HAIMYHUIO CTPOUTEIIBHOTO MaTepuana (XuMu-
YEeCKHMX 3JIEMEHTOB). JJIsl BCero KMBOT'O XapaKTep-
HO n3bupaTrenbHOE OTHOIICHUE K OKPYXKarolen
cpene. buocdepa, kak COBOKYNHOCTb PacTUTENb-
HBIX U XHUBOTHBIX OPIaHU3MOB, COCTOUT, B OCHOB-
HOM, U3 BOAOPOAA, KUCIOPOAA, YIIepoaa U a3o-
Ta, Ha BCE € OCTAJIbHbIE BMECTE B3SThIE 3JIEMEH-
ThI MpuxoauTcs MeHee 1 %. B 3eMHOIi kKope 0O0Ib-
LI€ BCEro KUCIOpOJa, KPEMHUS, aJIIOMUHUS, HAT-
pusi, Kaublus, jKele3a, MarHusl U Kajaus, OCTallb-
Hble 3JIEMEHThI Takxke cocTaBisitoT 1 %. Takum
00pa3oM, eciu He CYUTATh KUCIOPOAa, MEKIY dJie-
MEHTaMH, HanboJiee OOMIIbHO IPEICTABICHHBIMU
B )KUBOM N HEXXUBOU MPUPOJE, NEPEKPHIBAHUS HET.
Kucnopon — cambiii Tsoxensiii u3 npeobiiaaaio-
LIUX JJIEMEHTOB JKUBOW MaTepuu U, HA0OOPOT, ca-
MBI JIETKUI U3 MPECTABICHHbBIX 3JIEMEHTOB B 3€M-

HOH kope. TakuM 0Opa3om, MOKHO CIeNaTh BHIBOJ,
YTO JKUBBIE CUCTEMbl U3 JOCTYIHBIX UM 3JEMEH-
TOB JuTochepsl U aTMochephl BEIOUPAIOT UMEH-
HO Jerkue 3neMeHThl. C Ipyroil CTOpOHBI, €CiIu
YIPOIIEHHO Omochepy MpeAcTaBUTh KaK CI0KHYIO
CMECh COEAMHEHUN YIiIepoaa, KOTOPbIE HEMPEePhIB-
HO BO3HHUKAIOT, U3MEHSIOTCS M pa3liararoTcs, TO
BBIOOpP ITUX IJIEMEHTOB B KaueCTBE OCHOBHBIX
CTPOUTENBHBIX OJIOKOB HECITyYalHBIN, TaK KaK C
XUMHMUYECKON TOUYKU 3PEHUsI OHU 00J1a1atoT UCKIIIO-
YUTEJIBHO BBICOKON PEaKIIMOHHOM CIIOCOOHOCTHIO.
Kuciaopon — camblif pacnpocTpaHEeHHBbIN 2J1e-
MeHT Ha 3emie. KonnuecTBo ero B 3eMHOI Kope,
BKJIIO4Yasi aTMocdepy U ruapocdepy, 10CTUraeT
49 % no macce. JIutocdepa (6e3 oxeaHa u aTMo-
ctepsol) cocrout u3z 47,2 % kucioponaa, Boabl —
88,89 %. B oxeaHuyeckoi BOJe, C YUYETOM BCEX
pPAaCTBOPEHHBIX B HEH XUMHMUYECKUX KOMIIOHEHTOB,
Kucaopol cocrasisier 85,82 %. B :xuBoMm BelecTse
KHCJIOpO/Ia 3aKITI0YeHO OKoj10 65 % mo macce [1].
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CBOOOHBIN KHUCTOPOJ COJNEPKUTCS MCKITIOUH-
TebHO B aTMocdepe. B HempepbIBHOM KPyroBo-
poTe bmochepa oOMeHUBaeTCsa ¢ aTMochepoii u
rugpochepoit KHCIOPOIOM, ABYOKHUCHIO yIiiepoja
1 BOJISIHBIM ITapoM. Bcst Bofa Haltel rmiaHeThl mpo-
XOJIUT IUKJI PACHIETUICHUSI B PACTUTEIIBHBIX KIIET-
kax (hoTocHMHTE3) U BOCCTAHOBJICHHS B )KMBOTHBIX
Y PaCTUTEIBHBIX KJIETKaxX (IbIXaHHME) TPUMEPHO 3a
2 muH Jet. OOpa3yroniuiicst Mpu 3TOM KUCIOPO/T
noctynaetr B arMocdepy. Bech kucmopoa atmo-
chepbl TPOXOAUT Yepe3 KuBoe BemniecTBO 3a 2000
neT. JIByOKHCh yriiepoja, BbIabIXaeMasi KUBBIMH
OopraHu3Mamu, yXOAuT B aTMOCcheEpy 1 BHOBb (UK-
CUPYeTCs PACTUTEIIbHBIMH KJIETKAMU IPUMEPHO 3a
300 et [2].

Ponb cBOOOHOTO KUCITIOPO/ia B PA3BUTUU U CO-
BpeMeHHOM (YHKIIMOHUPOBAHUM Ouochepsl He
TOJIPKO YHUBEpCalIbHA, HO U JBONCTBeHHA. boee
pa3BUTBIE POPMBI KUBOTHOM KU3HU, BEPOSTHO, HE
cMOrjIu Obl MOSIBUTHCS, HE Oy/ib OKUCITUTEIHLHOTO
MeTabonmm3Ma (BO3MOXKHOIO MPU HAJTUIUU KHUCIIO-
poa) ¢ ero BBICOKMM BBIXOJOM 3HEpPruu. B Toxke
BpeMs, CBOOOJHBIN KUCIOPO OYEHb OIMACeH JJIs
Bcex OopM KU3HHM, OCHOBAHHBIX HA YIJIEPOJIE.

Llens HacTOSIIETO COOOIIEHUS — MPOBECTH
aHaJIU3 JIAaHHBIX, CBUJIETEILCTBYIOIIUX O PA3HO00-
Pa3HBIX MPOSIBJICHUSX KUCIOPOAa B KUBBIX Opra-
HU3MaX.

IIpouncxo:xnenne cBo0OIHOr0 KHCJIOpPOaA

N3BecTHO, UTO paCTUTENBHOCTh HE TOJIBKO MPO-
IyIUpyeT (BBLICISAET) KUCIOPOJI B IIPOIECCe CBOCH
KU3BHEAEATCIIbHOCTH, HO U MOTPEOISET ero mpu
npixanuu. [ geixanust pacreHue otoupaer 15 %
Macchl KUCIOPOAa, HUM XK€ MPOMU3BEAECHHOTO.
Hrax, nepBblil JOTHUEeCKUI MapagoKc: 4ToObI MO-
SBUJIACH PACTUTEIILHOCTh Ha IUIAHETE, HEOOXO UM
ObIIT CBOOOJHBINA KUCIOPO/, & YTOOBI MOSIBUIICS
KHUCIIOpO/I, Heo0XoauMa pactutenbHocTh. M3 aTo-
ro 3aMKHYTOTO Kpyra MOXHO HaWTH BBIXOI, yT-
Bepxaas [3], 9TO B JOOMOTEHHBIN 3TAl Pa3BUTHS
3emut CBOOOHBIN KUCIOPO/T TOSIBUIICS M HAXOUII-
Cs B pe3yibTaTe peakiuil JIyducTol (CBEeTOBOM)
9HEPTHUH C BOJIOW M YIJICKUCIIBIM Ta30M, T. €. (o-
TOXMMHUYECKUX PEAKIIMI B BEPXHUX CIIOSX HaIeh
npaatMochepsl.

[Tockonbky BO3pacT Hambosee IPEBHUX MOPOJL
36MHOU KOpBI OllEHUBaeTcs B 4,5 MJIPA JIET, C 3TO-
ro BPEeMEHU MOKHO Ha4aTh OTCUET T'€0JIOTHYECKO-
ro pas3BuTHs Haulel raHersl. I[loHATHO, 4TO MO-
SIBJIEHUE CBOOOJHOIO KUCIOpoAa B aTMocdepe co-
BEpILINJIOCH No3aHee 4,5 MiIpa JieT, HO paHblle 3
MJIpA JIET B IPOMEXKYTKE OT Hayajla reojloruyec-
KOT'O Pa3BUTHUS IUIAHETHI JO MOSIBIEHUS] (OTOCUH-
TE3UPYIOIUX OPraHU3MOB.

He uckiroueHa BO3MOXKHOCTB, UTO 10 OMOreH-
HOTO ((hOTOCHHTETHYECKOT0) KUCIOPOIa B IIPUPO-
Jie TIOSIBUJICSI 3HIOT€HHBIN WM TJ1yOUHHBIN, BO3HU-
KaloIUH MOCTOSHHO KaK MPOJYKT Jerazanuu 0a-
3aJbTOBOM Marmsl.

HcTounnkoMm (OTOCHHTETHYECKOTO KHCIOpOa
SIBJISIETCSI MOPCKAsl 1 KOHTUHEHTAJIbHASI PACTUTEh-
HOCTh. [TogcunTano, uto okoiio 80 % obmero ko-
JIMYECTBA MPOAYLHUPYEMOTO KHCIOPOJa B HACTO-
siee BpeMsi o0pa3yercsl B pe3ysibTaTe KU3Hees-
TEHPHOCTH (PUTOIIAHKTOHA, 3aKIFOYEHHOTO B BEpX-
HUX CJIOSIX MOPEH M OKEaHOB, OCTAJIbHOE MPUXO-
JIUTCSI HA HA3eMHBIC PACTUTEIIbHBIC OPraHU3MBI.

Moutekyna cBobonnoro kuciaopona (O,) B He-
BO30YKJIEHHOM COCTOSIHUU SIBJISIETCS CTAOMITBLHBIM
oupagukanom (O—0), Tak Kak COACPIKUT OABA HE
CIIAPEHHBIX 3JIEKTPOHA C MapallieIbHO OPUEHTU-
POBAaHHBIMU CIIMHAMH, T. €. HAXOIUTCS B TPUILICT-
HOM COCTOSIHHUH.

CyIecTBYIOT TpU U30TOMA Kuciopoma — 160,
170, 180. B 0OBIUHBIX YCIIOBUSAX UX COACPKAHUE B
aTMmocdepe cocTapisieT cooTBeTcTBeHHO 99,76;
0,04 u 0,20 %.

Poan KHcCJI0pojia B XHMUYECKOH
U OMOJIOrHYEeCKOi IBOIIOIUH

[TpoucxoxmaeHne KU3HU MOXKET OBITh OXapak-
TEPU30BAHO XMMHUYECKUMHU M OMOJIOTUYECKUMH ac-
MeKTaMu. BO3HMKHOBEHUIO )KU3HU HA 3eMIie Mpej-
IECTBOBAJIA JTOBOJBHO [JINTEIbHAS M CIOXHAS
9BOJIIOIUSI XUMHUUECKOTO cocTaBa aTMOc(epshl, B
KOHEYHOM HMTOTe TIpUBeIIas K 00pa30BaHMIO psiIa
OPraHMYECKUX MOJIEKYII.

Hcxons u3 Ttoro ¢akra [4], 4TO miaHeTsl 00-
pas3yroTcs U3 MEPBUYHOTO Ta30BO-TBUIIEBOTO 00JIa-
Ka, XUMHYECKUN COCTaB KOTOPOTO aHAJOTHYECH
xuMmuueckomy coctaBy CoHIIA U 3Be3JI, IMEPBOHA-
4aJbHO UX aTMOcdepa CoCTosIa, B OCHOBHOM, M3
MPOCTEUININX COCAMHEHMI BOAOPOIa — Hamboee
o0MIBHOTO 35IeMeHTa B KocMmoce. [IpeBanupyio-
mumu Obutn Mosekyiasl H,, H,O, NH; u CH,.
Kpome Toro, Takas atmocdepa J0JDKHA OBITH 0O-
ratTa WHEPTHBIMH Ta3aMU, MPEXIE BCETO TeIeM
u HeoHOM. ToT (akT, UTO B HAcTOSsIIEE BpeMsl Ha-
nuune 6JIarOpOJHBIX Ta30B Ha 3emile MO CpaBHe-
Huto ¢ COJHIIEM HUYTOXHO Malio, O3HA4YaeT, YTO
OHM B CBOE BpeMS TakXke, KaKk U BOIAOPO/I, JUCCHU-
MMAPOBAIM B MEXIUTAHETHOE TTPOCTPAHCTBO.

Taxum o6paszom, coBpeMeHHast aTMochepa 3em-
JI1 UMEET BTOPUYHOE mpoucxoxaeHne. Ona oodpa-
30BajIach MOCIE AUCCUTIAIINN TTIEPBUYHOM aTMOChe-
pBI Oitaromapsi ra3am, BOIIEAIIUM B COCTaB TBEP-
JIOW KOpbI 3eMid, a Takke OJarojaps HEKOTOPBIM
COCTMHEHUSIM TTEPBUYHON aTMOC(hepHI.

B cBs13u ¢ oOcyxxnaeMoii mpobiieMoii HanboJee
WHTEPECHBIM TIEPUOIOM XUMHUYECKOU IBOJTIOIIMHI
SIBIISIETCSI BpeMsl, KOT/Ia COCTaB BTOPUYHOM aTMOC-
(bepbl HE3HAYUTETHHO OTINYAETCS OT MEPBUYHOM.
B sTOT mepuos u3-3a AUCCHITAIIMA BOJIOPOIHBIX MO-
nexyn Obuto Mano. IIpeobnagaroummu 6sun H0,
NHj3, u CH, Ilocne Toro xak obpasoBanach ruji-
pocdepa, OOTBIIMHCTBO MOJIEKYJI aMMHAaKa PacTBO-
puinock B Boze. C Te4eHHEM BPEMEHH OCHOBHBIMH
MOJIEKYJIaMH aTMoc(hephl, coaepKauuMu a3or,
CTaHOBWINCH MOJIeKyNbl N,. Hacelmennasa kucio-
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ponoMm atmocepa 3emiu hopmMupoBaIach 3HAUU-
TEJIbHO I03KE U TOCTETEHHO.

CrienoBaTeNbHO, UCTOPUSI 3eMHOM aTMochepbl
BKJIIOYAET J1Ba 3Tana — OECKUCIOPOAHBIN U KHC-
noponHblil. KakoBa mpogoKUTEIbHOCTD CyIlle-
CTBOBaHMS Ha 3emie OecKUCIOpOogHON aTMoche-
peI? MIMeroTcst Hafie)KHbIE T€0JIOTUYECKUE U Te0XU-
MUYECKHE JaHHbIE, YKa3bIBAIOIIME HA TO, UTO yKe
3,5 mipa et Hazag 3eMHas aTMocdepa OwuIa 60-
rata kuciaopogoMm. C apyroil CTOpoHsl, BO3pacT
3eMHOI KOpPBI OLIEHUBAETCS reojioramMu B 4,5 miipz
net. OyeBUAHO, BpeMs CyIIECTBOBAHUS HEOKHUC-
JeHHOU aTMocdepbl Ha 3eMiie He NMPEBBIIIAIO0
1 mapn netr. Bo3amoxkHo, niepuoa B 3,54 Mipa et
TOMY HaszajJ U SBJISETCS HAa4aJIOM XUMHUYECKOH
9BOJIIOIUM, MPEALIECTBYIONEH BOZHUKHOBEHUIO
KU3HU Ha 3eMIie.

CoenuHeHMsl yriepona ABaX/Ibl 00sS3aHbI CBOUM
BO3HMKHOBEHHEM OTCYTCTBUIO CBOOOJHOTO KHCIIO-
pona. Bo-nepBbIX, TOJBKO B YCIOBUSX OECKHUCIIO-
poaHoi atMochepbl OHU U MOIJIM OOpPA30BBIBATH-
cs1 abMOTreHHBIM CIOCOOOM, TOTAA KaK B COBPEMEH-
HBIX YCIIOBUSIX JIMIIb ITPOLIECCHI )KU3HEACSITEIbHOC-
TH OpraHu3Ma Jal0T HEOOXOIUMYIO SHEPTHIO IS
TaKUX CHHTE30B. BO-BTOPBIX, TONBKO B OECKUCIIO-
POJIHBIX YCIIOBUSX OHU MOTJIM OCTaBaThCsl CTAOWIIb-
HBIMHM WJIM XOTs ObI pa3pyliaTbCsi MEIJICHHEE, YeM
MPOUCXOAUIT CUHTE3. Beap B OeckucinopoaHol at-
Mocdepe He TPOUCXOAMIN MPOLIECCH OKUCIECHUS 1
OPraHUYEecKOro paszioxxeHus. Tem He MeHee, XUMU-
yecKas 3BOJIIOLUS HEe MMella Obl MecTa Ha 3eMile,
ecnu Obl KUCIOPOJ HE MPHUCYTCTBOBAN B COCTaBe
XMMUYECKUX COCTUHEHUH, U3 KOTOPBIX CAMBIM BaX-
HbIM, KaK I10JlararoT, Oplia BojA.

Bce coBpeMeHHbIE TEOPUU MTPOUCXOKICHUS JKU3-
HHU MpPEAINoaraloT XMMHUUYECKYIO 3BOJIIOLMIO Ha
MEPBBIX TANax, KaK CUHTE3 OPraHUYECKUX COEIU-
HEHHMI HEOpraHWYecKUM IyTeM [5]. DTo cTano Bo3-
MOXHBIM OJarogapsi KOpOTKOBOJHOBBIM yIIbTpa-
¢uoneroBeiM nyyam ConHIA, 32 CYET KOTOPBIX
ObLJIa BOBMOKHOCTh aKTUBALIUYA KOMITOHEHTOB IPH-
MUTHUBHON aTMocdepsl. [leno B ToM, 4TO TOorna He
OBUIO KHUCIIOPOJHO-O030HOBOI'O 3KpaHa, Morjolia-
IOILETO 3TU JIy4d, 1 OHU CBOOOIHO MPOXOIMIH Ye-
pe3 OeckuciaopoaHyo aTMochepy U mamaid Ha
MMOBEPXHOCTh 3eMiu. Takoe KOPOTKOBOJIIHOBOE U3-
Jy4eHHE BBI3BIBAJIO HEOpraHW4YecKue (POTOXUMU-
YecKUe peakLUM, HEBO3MOXKHBIE TeNeph, MOJ 3a-
IIUTON 030HOBOTO 3KpaHa. YIbTpaduoIeTOBbIE
JIy4d HACTOJIbKO OOraThl 3HEpruel, 4Tro OHU CIO-
cobcTBOBAIM 00pa30BAHUIO XUMHYECKUX CBS3ei
psana sneMeHToB atMocdepsl u ruapochepsl. I1o-
CKOJIBKY 3TOT IIpOLIECC OCHOBAH Ha IOTJIOLIEHUU
KBaHTOB cBeTa, uaymux or ColiHUA, ero Has3bl-
BalOT poTocuHTe30M. OIHAKO 3TO TaK Ha3bIBa-
eMblii HeopraHudyeckuii orocunte3. B kmaccu-
YEeCKOM OpTaHUYeCKOM (POTOCHHTE3e, KOTOPBIi
MPOUCXOAUT B PACTEHUSX NMPHU YYACTUU XJIOPO-
¢dunIa, UCTIONB3yeTCsl SHEPTUST KBAHTOB KPAaCHOM
YaCcTU CHEKTpA.

Hayxka ne pacmojaraeT TOYHBIMU JaHHBIMU O
CcOoCTaBe MPUMHUTUBHON aTMOC(hEepbl, TOUHO TaKXke
Mbl HE UMEEM SICHOT'O IPEACTABJICHUS O COCTABE,
KOJIMYECTBE U KOHLEHTPALUU IPOCTBHIX COEAUHE-
HUH yIrJIepo/a, CO30ABLINXCS 34 CYET HEOPraHuuec-
KHUX TIPOIIECCOB B OeckucimopoaHo cpeme. OqHa-
KO MHOTHUE YUYEHBIE CXOAATCS B OJJHOM MHEHUH,
YTO CpPeN HUX OBLIN TaKue PEeaKIIMOHHOCIIOCO0-
HbIC BEILECTBA, KAK HUAHUCTBIA BOAOPOA, a4 TaK-
)K€ TUUMAHUMUA U UX TPOU3BOJIHBIE.

JleCTBUTEIHLHO, BO BCEX MOCIEAOBATEIbHOC-
TSIX peakiui, BeAyIIuX K 00pa30BaHUIO MPOCTHIX
OPraHUYECKUX COCIUHEHUN, LIEHTPAIbHOE MECTO
3aHUMAET UUAHUCTBIA BOJOPOA, KOTOPBINA JIETKO
oOpasyeTrcsi B pe3ybTaTe CICAYIONUX PEaKI[Uil:

CH, + NH; — HCN + 3H,
CO + NH;— HCN +H,0

Ha ocHOBe IHAHUCTOTO BOJOPOa BO3MOKEH
cuHTe3 6osiee 50 pa3IMUHBIX OPraHUYECKHX IMPO-
MU3BOJHBIX (PUCYHOK).

I'uapochepa mpeacrabisia coboi cMeCh BOJIbI
C 9TUMH BelecTBaMu. YacTo 3Ty cMech n3obpa-
JKAIOT KaK HEYTO BPOJE <OKUAKOro OyaboHa» [6)].

N3 cxeMbl Takke CJIeIyeT, YTO UCXOIHBIE CO-
€IMHEHUST MOTYT CIY)KUTh CTPOUTEIbHBIMH OJI0Ka-
MU B peakuusx KoHmeHcanuu. HekoTopbie U3 Ha-
3BAHHBIX COCAMHEHUM, TaK)Ke Kak U cama BOJa,
BBICTYMAIOT Ha OMPEICTICHHBIX dTamax XUMUUYEC-
KOM 3BOJIIOIMK B Ka4ecTBE MPUMHUTHBHBIX KaTallu-
3aTopoB. HakoHel] BO3HUKIIN ¥ MAaTPUYHBIEC CHUCTE-
MBI, PETYIUPYIOIINE MTOTOK HHYOPMALIUK OT OTHOM
CHCTEMBI K Jpyroi. KputuueckuM MOMEHTOM 3BO-
JIFOIMH SIBJISIETCSI BO3BHUKHOBCHHUE YHUKAJIBHOM CH-
CTEMbI, 0ObEAMHMBIIEH MHOTOUYHCIIEHHBIE MaKpO-
MOJIEKYJISIPHbIE KOMITOHEHTHI, 00pa3oBaBIInecs
abuoTHYeCcKUM MmyTeM. Takue CHCTeMbl 00aaanu
MPEUMYIIIECTBOM MPU OTOOPE M MOCITYKHIH OCHO-
BOil popmupoBanus kieTku. Kaxaplii U3 mepeyrc-
JICHHBIX 3TAIOB OYEHb JJIUTEIbHBIN U CIIOKHBIH,
JIeTaJIbHO OIMCaH B psie MOHOTpadwuit [3-6].

BeposiTHO, YTO XMMHUECKHE PEAKIIUH, IPUBOJISI-
e K 00pa3soBaHUI0 «OyIbOHA», ITPOUCXOIUIIN
JIOJITOE BpeMsl M IOCIIe TOro, Kak Ha 3eMjie BO3-
HUKJIa Xu3Hb. Ha 3ape cBOero pa3BUTHS KU3Hb

AMMHOKHCIOTBI
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ITopdupunbt
ITonumepst

Konnencupytomue
ArCHTBI
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HOBE [IUAHUCTOI'0 BOAOPOAA
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MOTJIa CyIIECTBOBATh C MPEIKU3HBIO B TEUECHUE
npumepHo 2 mipna jier. Toraa B muuly XuBoMy
UM OpraHUYecKue MOJIEKYJbl, CHHTE3UPOBAHHbIE
Heopranuueckum mnytem. @unocod . I'azkunc [7]
Ha3Bajl 3TOT «OyJIbOH» YE€M-TO BpPOJE BOJHOTO
DneMa — BelIb TOTAa B JIIOOON Karjie okeaHa
’KU3Hb MOTJIa HAWTH BCe HEOOXOAUMMOE Ha 3TOH
paHHEH CTaJuu YUCTO XUMHUYECKOU 3BOJIIOIMHU.

OpnHol U3 3HAUYUTENBHBIX MPOOJIEM BO3HUKIIEH
’KM3HU ObLJIa OTPAaHUYEHHOCTh €€ PACIPOCTPAHEHUS.
Mecto obuTaHus paHHEH >KU3HU JTUMHUTHPOBAIIOCH
toraa nByms ¢daktopamu. IlepBeiif — cmepToHOC-
HOE yIbTpaduoIeTOBOE U3TyYeHHe, TPOHUKABIIIEE
yepe3 aTMocdepy, Aenano Cyury HempUroJHo s
KU3HU. PaHHsS KM3HB ObLIa peAcTaBiieHa OEHTOC-
HbIMU opraHu3mMamu. [myOunbsl Mmenee 10 M ObLIH
el HeIOCTYMHBI, C APYTOi CTOPOHBI, OHA HE MOTIJIA
3ax0auTh riyoxke 50 M, Tak Kak HUXKE 3TOTO YPOB-
HSI BUJIUMBIN COJIHEUHBIM CBET CHUJIILHO OCJaOJIeH.
Bropoii pakTop — HU3KUI YpOBEHb Pa3BUTHS ca-
MO >KM3HH, KOTOpasi HE MOIJla U3BJIEKATh MAKCU-
MyM BO3MOYHOI'O U3 OKPY’KAIOIIEH Cpelbl.

KuzHenesTeIpHOCTh NIEPBOr0 OpraHu3Ma OblIa
ocHoBaHa Ha Opoxenuu. CybcTpaTamMu, Kak yxke
YKa3bIBaJIOCh, CIIYKWJIM OPraHUYECKHUE BELECTBA,
oOpa3oBaBIIMeCS B Pe3yJbTaTe HEOPraHUYECKOTO
(doTocuHTe3a. 3HAUUT, NMEPBBIA OpraHu3M ObLT HE
TOJBKO aHa’poOOM, HO U reTepoTpodom, T. €. OH
3aBHUCEJI OT HAJIMYHOIO 3alaca OpraHUYecKux Be-
meCTB M OBLI HE CIOCOOEH BhIpabaThIBATH cebe
MUy myTeM (OTOCHMHTE3a WIM JPYTUX IMPOIIECCOB
aBTOTPO(GHOTO MUTAHUS.

ITocTenneHHO OpraHMYecCKUX COEIUHEHUN B «Oy-
JIbOHE» CTaHOBUJIOCh BCE MEHbIIIE, BO3ZHUKIIA He-
00XOAUMOCTb UCIIOJIb30BAHUS aTbTEPHATUBHBIX
UCTOYHUKOB nuTanus. OO6eqHeHne MEPBUYHOTO
«OyNbOHA» OPraHUYECKHUMH a30TUCTBIMU COEIMHE-
HUSIMU JTOJDKHO OBLIO MPUBECTH K BO3ZHUKHOBEHUIO
CUCTEM, CIIOCOOHBIX (PUKCUPOBATH aTMOCGHEPHBII
a30T. BriocimeacTBuu, Kak 3TO UMEJIO MECTO B
CHHE-3€JIEHbIX BOJOPOCISX, MOSIBUINCH (DOTOCHH-
Te3upyromne a30THUKCUPYIOIINE PACTUTEIbHbIE
OpraHu3Mbl — CBOEro poja KyJIbMHUHALIUS MeTa-
OoyMuecKoil agantauuu K CyLUIECTBOBAHUIO B IEp-
BOOBITHBIX BOJOEMAaX, YK€ MOJIHOCTBIO JINILIEHHBIX
OpPraHUYecKUuX YIJIEepOAHBIX U a30TUCTBIX Be-
LIECTB.

[To-BuaumMomy, poTocuHTE3UpYIOIMINE PACTHU-
TeJIbHbIE OPraHU3Mbl ChII'PAJIM TJIABHYIO POJb B
nanpHelmen sBoaonun 6uochepsl. Bo-nepBrix,
OHM obecneumin cedsl aJTbTepHATUBHBIM HMCTOYHU-
koM nutanusg (CH,0)n. C apyroii ctopoHsl, uc-
X0/ u3 obmel peakunu (GOTOCUHTE3A, BBIICISIET-
csi B aTMOc(epy KUCIOPOJI:

CO,+ H,0 — (CH,0)n + O,

Ji1st opraHu3MOB, CyMEBIIMX MEpedTH K GHOTO-
CHUHTE3y, 3TOT MPOIECC CTaJl OOTaThIM KIIOCTAB-
IIUKOM 3HEPTHHU», MPEB3OMIEAIINM B 3TOM OTHO-
IIEHUU BCe JIpyTrue crnocoObl MeTabonusma. Hu

OJIHA peakIs U3 TeX, YTO MPOUCXOIAT Oe3 yuac-
TUS. CBOOOHOTO KHCIOpoaa, — OpoKeHue, BOc-
CTAHOBJICHUE HUTPATOB, CyIb(}aToOB U KapOOHa-
TOB — HE MOXET CPaBHHUTHCS MO BBIXO/AY IHEPTHH
C ACCUMWISILIUEH IBYOKHUCH yIiIepoia. DTOT HOBBIH
00pa3 JKU3HU J1aBaJl HECOMHEHHBIE MPEUMYIIECTBA
B O0pbOe 3a CyIIeCTBOBAHUE.

['mo0anbHbBIN pe3ynbTaT OPraHUYecKoro (GoTo-
CHUHTE3a — HaKoIUIeHHe B aTMocdepe cBoOOIHO-
ro kucinopoaa. OHO MPOUCXOAUTIO MEIJICHHO, IO-
CTETNICHHO M 3aHSUI0 NMPUMEPHO 2 MIIPJ JIeT, TeM
HE MEHee 3TOT Pe3yJIbTaT B KOHEYHOM CUETE IO-
pa3go BakHee, YeM Te MPEUMYIIeCTBa, KOTOPhIE
dboTocuHTe3 nand camMuM opranusmam. brarogaps
boTocuHTe3y CBOOOJIHBINA KUCIOPO/ MOCTEIEHHO
CTaJ BaXXHBIM KOMIIOHEHTOM aTMOC(HEpHI.

ITocne Toro kak B atMocdepe HaKOMHIOCh J10-
CTATOYHOE KOJIMYECTBO KHMCIOPOJa, CMOI BO3HHK-
HYThb MPOLECC ABbIXaHUS; TO-BUIAUMOMY, 3TO IPO-
W30IIJIO B Mpoiiecce MyTtaruu [2]. Jlpixanue B He-
KOTOPOM CMBICIIE MPOTUBOIIOI0KHO (POTOCUHTERY;
B 3TOM IIpollecce ABYOKHUCH yriepoja He pasia-
raetcs, a obpasyercs. C n1pyroif cTopoHbl, OHO
HMEET MHOTO obmiero ¢ gorocuHTe30M. Bo-mep-
BBIX, JIbIXaHUE TOXE SBJISETCS BBICOKOIHEPTETH-
YECKUM IPOLECCOM OOMEHa — OHO JaeT ropasio
OoJIbllle SHEPrUH, YeM OpOKEeHHE:

CgH 1,05 = 2 CH3CH,0OH + 2 CO, + 50 kan/moib
CgH 1,04 + 6 O, » 6 CO, + 6 H,O + 686 xan/mMoib

OTO0 00BACHSIETCA TEM, UTO IIPU JIbIXaHUU aAKIIETI-
TOPOM 3JIEKTPOHA CIYKUT Kuciaopoa. Opranuyec-
KO€ BEIlIECTBO, MPE/CTaBIIsoNIee OO0 KOHEUHBIN
MPOAYKT OPOKEHUSsI, B MPOIIECCE AbIXaHUSI OKUCIISI-
eTCs 40 KOHIA, AaBasi JOMOJHUTEIbHO OOJIbIIOE
KOJIMYECTBO DHEPTUMU.

Bo-BTOpBIX, nbIXaHue U (POTOCUHTE3, TPUBOIS-
1€ K CTOJIb Pa3HBIM pe3yjbTaTaM, OCYIIECTBIIS-
FOTCS TIPH yYaCTHUU OYCHBb CXOXKHX MEXIY COOOM
CIIOKHBIX MOJIEKYJI — TeMa U XJopoduia.

Kucnopon, pactBopeHHbII B BOsE, MOXKET AUD-
byHIUpOBATh Uepe3 HAPYXKHYIO U BHYTPEHHUE
MeMOpaHbI KJIETKH, K OJJUHOYHBIM KJIETKaM, Ja U
MEJIKUM MHOTOKJIETOYHBIM OpTaHU3MaM BIIOJIHE
JIOCTAaTOYHO KHUCJIOPOMJa, MOCTYMAMIIETO MyTeM
muddysun. Ho crnoxubie, nuddepeHnnpoBaHHbIe
MHOTOKJIETOYHBIE OPTraHU3MBbI HYXKJIal0TCs B OoJiee
COBEPIIEHHBIX CIOCc00ax Mmojgadu KHUCIOpoaa K
TKaHsSIM U opraHaM. AHATOMHYECKUE CTPYKTYPHI,
OTBETCTBEHHBIE 32 TPAHCIOPT KUCIOpPOJa, — ITO
KaOPBI U JIeTKHe, a OMOXUMHYECKUE TIEPEHOCUUKH,
KaK YK€ yKa3bIBaJIOCh, OETKM — MHOTJIOOWH U Te-
MOTJIOOMH.

Wcxonst U3 BBIIEH3I0KEHHOIO, MOXHO OTMe-
TUTH CIAEAYIONMNN TTapagoKC KUCIOPOa, OTHOCS-
IIAKNCS K er0 POJIN B XUMHYECKON U Omojormdec-
KO#l 3BotonuU. Bo-mepBbIX, XUMUYECKAsT 3BOJIIO-
1w Ha 3emiie, MPU HAJUUUH Pa3IMIHBIX YCIOBUH,
MOJET OBITh OCYIIECTBJIEHA TOJHKO B OTCYTCTBUU
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WM TIPU HAJIMYUU HE3HAYUTEIbHBIX KOJIUYECTB
CBOOOJIHOTO KHUCTIOpOaa. Bo-BTOPBIX, MOSBICHUE
OOJIBIIIUX U CIOXKHBIX MOJICKYJI 0€3 y4acTHus Xu-
BBIX OPTaHM3MOB B COBPEMEHHBIX YCIIOBUSIX MOYTH
uckitoueHo. Eciu make CiyduTcsl HEBEPOSITHOE U
Takas MOJIeKyja o0pa3yeTcs, oHa TYT e OyaeT
paspymieHa. [1o3ToMy KpymHbIe OpraHUYECKHE
MOJIEKYJIBI B Hallle BPeMsI HE MOTYT CYIIECTBO-
BaTh CaMHM IO ceOe, He Oyay4H CBS3aHHBIMH C JKH-
BBIMU OpraHM3MaMH, WM, TOUYHEEe, He BXOIS B MX
coctaB. Takue MOJIEKYJIbI HE 0Opa3yroTCs 3a CUeT
XUMHYECKHMX TPOIIECCOB B HEXKHMBOU MpUpOE, a
€CJIU 3TO MPOUCXOJIUT, TO OHHM TYT JKE€ pas3jararor-
cs. DTOT MPOIIECC UMEET OIPEISIICHHOE OTHOIIIe-
HUE U K KUCIIOPOJY, TaK KaK Ha HEKOTOPBIX CTa-
JUSIX THUCHUS (pa3I0KeHUs1) OH IIPUHUMACT aKTHB-
HOe ydacTue. B-TpeTbux, Ojaromapsi KUCIOpPOY,
a TOYHEe, IO Mepe pOCTa ero CoJepKaHus B aT-
Mocdepe, BO3HUKIIA BO3MOKHOCTb PaCIIMPEHUS
30HBI OOMTaHUS paHHEH xu3HU. JlocTUranoch 3To
3a c4eT (PUBMKO-XUMHYECKUX CBOMCTB MOJIEKYJISIP-
HOT'O KHCIIOpoja U ocobeHHo o30Ha (Og), sKpaHu-
pytoiux 6uochepy oT yIbTpaguoIeTOBOTO U3IY-
YeHMS, a TAK)KE IHEPTeTUUECKU BBITOJHOTO TIepe-
X0Jla OPTaHU3MOB OT OPOXKEHMSI K JIBIXaHHIO.

XuUMHYecKasi CyIIHOCTh JbIXaHUSI COCTOMUT B
COCIMHEHHUH YIJIEpOJIa M BOJOPOAA OPraHUYECKUX
BEIIIECTB C KUCIIOPOJIOM Bo3ayxa. Eciu okucieHue
MPOUCXOJIUT BHE OpPraHU3Ma M MPOTEKACT C BbIC-
JICHHEM OOJIBIIIOTO KOJUYECTBA TeIia U CBETa, €ro
0OBIYHO Ha3bIBAlOT TopeHueM. OTaaBasi JOJDKHOE
OTHIO HapsIy ¢ ApYruMH (pakTOpaMu B 3BOJTFOIUN
YeJIOBEeKa, MbI JJOJDKHBI TIOMHUTh O POJIU KHUCIOPO-
na B 3ToM mnpoiecce. OQHAKO 3TO SBIEHUE YKe
OTHOCHUTCSI K 9K30COMAaTHUYECKOW 3Boonuu [8],
KOTOpas MPEJICTABIISET COOON IBONIONUOHHOE (pY-
KOTBOPHOE) HOBOBBEJCHUE YEIOBEUECTBA. ITOMY
MPOIIECCY MbI OOSI3aHBI U HAIIIMM OUOJIOTUYECKUM
MPEeBOCXOACTBOM, U HAIIUMU HAJIEKIaMU Ha Oy-
Iy IIporpecc.

BuoxuMuyeckne peakuuu MoJeKY/JISPHOro
KHCJIOPO/Ia U €ro aKTUBHPOBAHHBIX (opm

Hanuune cBOOOAHOTO KUCIOPOIa TOATOTOBUIIO
MOYBY JIJISI COBEPUICHCTBOBAHUSI OPraHU3MOB Ha
MOJIEKYJIIPHOM YPOBHE M CO3[aHUS a3POOHOTO Me-
tabonusma. B pesyinbraTe 3TOrO mepeBopora B
MpUpPOJie YCTAHOBUIIOCH JUHAMHYECKOE paBHOBE-
cue, KOTOPOEe M3BECTHO HAM B HACTOsIIEEe BpeMs
KaK KU3HEHHbBIN IIUKJI, T. €. IPOIIECC, IPU KOTOPOM
pacreHust 00pa3yIoT U3 ABYOKUCH YIJIEPOIa U BOJBI
YIIIEBOJIbI U APYTUE MOJIEKYJIbI, CIIyKallue MUIIeH
JKUBOTHBIM, & JKUBOTHBIE U JIPyrue aspoOHble opra-
HU3MBI JKUBYT 32 CUET SHEPIUH, MOJIydaeMON MpH
OKHUCJIEHUH YIJIEBOJIOB M JIPYTUX MOJIEKYJ MUIIA
BHOBb /IO JIBYyOKHUCH YIJIepOJa U BOJIBIL.

OnHako cienyeT OTMETUTh, YTO 3TUM (yHaa-
MEHTAJIBHBIM MPOIIECCOM MHOTHE JKHMBBIE OPTaHU3-
Mbl HE OTPAHUUYMIINCH B «IKCIUTyaTAIUU» KHUCIIO-
polla B CBOMX IIETISX.

B Ounomnormyeckux cucremMax B IPOLECCE IBO-
JIOLMHU BBIPAOOTAINCh PEAKIIUU KUCIOPOAa, KOTO-
pble MOKHO pa3AeluTh Ha JaBa OOJBIIUX Kiacca:
K MIEPBOMY OTHOCSTCSI PEaKIIMH, IPU KOTOPBIX KUC-
JIOPOJ caM TpHUcOoeauHsIeTcs K cybcTpaty (Bere-
CTBY). DTO MOTYT OBITh MOHOOKCHUTE€HA3HBIE MPO-
LIECCBI, B Pe3yJIbTaTe KOTOPBIX OJUH ATOM KHUCIO-
pola BHenpsieTcss B cybcTpar, a BTOpO BOCCTa-
HaBJIMBAETCS 10 BOJBI:

XH, + O, + 2H+ — XOH + H,0

Ecnu B cyOeTpaT BHeapstoTcs o0a aToma Mo-
JIEKYJISIPHOTO KUCIOPOJia, TO TaKUE PeakKIuu HO-
CST Ha3BaHUE TUOKCUTCHA3HBIX:

X+ 0, —> X0,

Ko BTOpOMYy Kilaccy OTHOCSTCS peakiuu, MpH
KOTOPBIX KUCIOPOJI CIY)KUT MTPOCTO OKUCIUTEIIEM
1, B 3aBUCUMOCTH OT MPHUPOJBI U YCIOBUM, BOC-
CTaHABJIMBAETCS JO MEPEKUCU BOJIOPOAA WU
BOJIBI:

XH,+ O, > X +2H,0

MonekyIspHBIM KUCIOPOJ ABJISETCS MapamMar-
HUTHBIM, IOTOMY YTO OH COAEPKUT JBA HECIapeH-
HBIX 3JIEKTPOHA C MapalIeIbHO OPUEHTUPOBAHHBI-
MU CHMHAMH. DTU HECIAPEHHBIE AJEKTPOHBI HAXO-
JSITCSL Ha pa3HbIX opOUTANsIX, MOCKOJbKY ABa
9JIEKTPOHA HE MOTYT 3aHUMATh OJIHY U TY ke Op-
OuTalb, €CIIM UX CHMHBI HE TPOTUBOIOJIOKHBI. Co-
OTBETCTBEHHO, BoccTaHoBIeHUE O, MmyTeM MpsMo-
0 BBEJEHUS Mapbl 3JIEKTPOHOB HEBO3MOXKHO 0e3
«0OpalIeHusI» CIIUHBI OJTHOTO U3 JBYX 3JIEKTPO-
HOB. OTHAKO TaKOM MPOIECC OUYCHb MEIJICHHBIH,
nostomy O, ropazao MeHee peakKIMOHHOCIIOCO0eH,
4yeM ciie1oBajio Obl 0kuaaTh. BooOrue, ecnu Ob1 HE
CIIMHOBBIE 3aIpeThl, cocyiiecTBoBanue O, n opra-
HAYECKOW MaTepuu ObLIO ObI MaIOBEPOSITHO.

B npupoge cymectByer psii crioco0oB Mpeoo-
nenust uHeptHoCcTH O

1) oOpa3oBaHWEe CUHTIIETHOTO BO30YXICHHOTO
kuciopona (10y);

2) mocnenoBaTelbHOE OTHO3JIEKTPOHHOE BOC-
cranosyienue O,;

3) komnencupoBanne O, HOHAMU METAJIOB Tie-
PEMEHHOI BaJICHTHOCTH;

4) mpeBpalmieHne CyoCTpaToB B HEYCTOWUYMBBIC
paauKaibHbIE MPOMEKYTOUHbIE MTPOAYKTHI, COJIEP-
Kalllie HeClapeHHbIE JIEKTPOHBDI.

BosBpamasice k 3TanaMm XMMHUYECKON U OMOJI0-
TUYECKOU 3BOJIIOIMU, HEOOXOIUMO MOMYCTUTH U
TaKyl0 BO3MOXXHOCTh, YTO BO3HUKHOBEHHE KUBBIX
KJIETOK M3 HEKMBOM MaTepUU MPOUCXOINUIIO HEO/-
HOKPATHO, & TO 1 MHOTOKPATHO, TPUYEM B PA3HBIX
MecTax M3 Pa3HbIX CTPOUTENbHBIX OM0oKOB. Ho
BBDKUTD, O-BUAMMOMY, CMOTJIA JIUIb OJTHA JIMHUS
KJIETOK, OT KOTOPOH M MPOU3OIIIN BCE COBPEMEH-
Hble opraHu3Mbl. ClegoBaTeIbHO, B IEPBUUYHOM
«OyIbOHE» MOTJIM KOHIIEHTPUPOBATHCS HE TOJb-
KO CHMHTE3UPOBAHHBIE OPraHUUYECKHE MOJIEKYIIbI,
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UyIIMe Ha CTPOUTEIBCTBO XUBBIX OPraHU3MOB,
a 3aTeM Ha MX MUTaHUE, HO U MOOOYHBIE TTPOAYK-
THl peaKinii, He UMEIOIUE HUKAKOTO OTHOIICHUS
K OMOTeHHBIM mpoleccaM. Takue BemiecTBa IO
AHAJIOTUU C UYXXEPOJHBIMH JIJIsI HbIHE JKUBYIIUX
OPraHU3MOB M CHHTE3WPOBAHHBIX YEJIOBEKOM Ha-
3BIBAIOT KCEHOOMOTUKAMM.

Bo3moxHOCTh HaIMUUsI KCEHOOMOTUKOB B 3TMO-
Xy BO3HUKHOBEHHUS JXM3HU JIOKA3bIBAIOT KOCBEH-
HBIE JJAHHBIE TI0 MU3YYCHUIO OPTaHUYECKUX COCJIH-
HeHU yrimucTeix MeTeopuToB [9]. Croma OoTHOCAT-
Cs1 HACBIIICHHBIC YTIIEBOAOPOIbI (ATKaHBI, U30TIPE-
HOUJIBI, IUKJIOATKAHBI), 0JIe(UHOBBIE YIIIEBOAOPO-
JIbI, apOMaTHYeCKUe YrieBOIOPObl (aTKmiIbeH30-
nbl, HadTaauH, aneHadTeHbl, (eHAHTPEHBI, aHT-
parleHbl, TUPEHbBI), KAPOOHOBBIE KUCIOTHI (OCH301-
KapOOHOBBIE, OKCHOEH30MHAasI), a30TUCTHIE OCHO-
BaHUs (TpUA3UHBI).

OO0e rpynIbl OPraHUYECKUX BEIIECTB, C OJTHOU
CTOPOHBI, YK€ CTaBIINE TPUPOAHBIMU U, C IPYTOH,
KCEHOOMOTUKH MOTYT OBITh CyOCTpaTaMu peakx-
nuit O,, a Takke OKa3bIBaTh B3aUMHOE BIIUSHME
JIpyT Ha Jpyra. YUuTbiBas TOT (GaxT, 4TO B Kjac-
cuyeckoil omoxumun peakuun O, U3ydeHbl B 1OCTA-
TOYHOU CTENEHU U OTMHUCAHBI B COOTBETCTBYIOIIUX
yueOHUKaX, HAaMU OyIyT MPOaHAIM3UPOBAHBI aHa-
JIOTUYHBIE MPOIIECCHI, Te B Ka4eCTBE CyOCTpaTOB
BBICTYMAIOT KCEHOOMOTHKU. EcTecTBeHHO, Takol
AHAJIN3 BO3MOJKEH TOJIPKO HA OCHOBAHWH HCCIIE0-
BaHUI COBpeMEHHOH Omochepsl.

DNeKTPOHHO-BO30Yk1eHHbIe cocTosiHUS O, KO-
TOPBII HE COAECPKUT HEeCIapeHHBIE MapalyieIbHbIe
CIUHBI (CEHCUOMIN3UPOBAHHBIE OKUCIUTEIbHbBIC
Mpo1Iecchl), Topa3ao Oojee peaKIIMOHHOCIOCOOEH.
OTO Tak Ha3bIBA€MbI CUHIJIETHBIM KUCIOPOJ, B
KOTOpPOM 00a 3JIeKTpOHA HAaXOJATCS Ha OJTHOU 3
JIBYX BBIPOKAECHHBIX IO 3HEpruu m*-opoburaneil. B
ornuurie ot Oy, 10, IBIIETCS TOHOPOM IO OTHO-
IIEHUIO K CUJIBHBIM aKLENTOPaM 3JEKTPOHAM.

CHHIJIEHTHBIM KUCIOPOJ CIIOCOOEH OKUCIATH
MPU KOMHATHON TeMIIepaType ¢ BHICOKUMHU CKOPO-
CTSIMU aJIKeHBbI. Peakuus uaeT HepaauKalbHBIM
nyTeM ¢ oOpa3oBaHUEM IHAOTEPEKUCEH.

CnuHOBBIN 3amper BoccTaHOBIeHUsT O, MOXET
OBITH MPEOJIOJICH MOCIIENOBATEIBLHBIM JTI00ABIICHIEM
OJIMHOYHBIX 3JIEKTPOHOB, IMOITOMY OJIHOJIEKTPOH-
HBIE IyTU BOocCTaHOBIEHUS Oy, B KOTOPBIX Y4aCTBY-
I0T CBOOOAHOPAIUKAIbHBIE POMEXYTOUHbIE MPO-
IYKTbI, O0JIee BEPOATHBI, pa3yMeeTcsi, IpU TOM YC-
JIOBUH, YTO OHM SHEPreTUUECKU BO3MOXHBI. [lomHoe
BoccranoBienue O, 1o H,O tpebyer 4 snekTpoHa:

. +H* e +H
0, 77 0; == H0 5~ H0 == H,0, —*= H,0+Q

-H*+
HO === OH === OH + H,0
+H*

[Tpucoenunenue onHoro annekTpona (1) k more-
KYJISIPHOMY KHCIIOPOJY NMPUBOIUT K 0OPa30BAHUIO
cynepokcui-aunona (O, ), BXOASIIEro B cocTas

MHOTUX Hananepekuceit. Cynepokcua-aHuOH Mpo-
TOHUPYETCH 10 NEePTUAPOKCUIBHOIO paaukaia
(HO,), xoTopslif, B CBOIO OUepe/b, MOKET IHCCO-
UMUPOBATH 10 O,

Cynepoxcu- afon JIOBOJIBHO 4acTo oOpasyer-
cs B KJIeTKe. 3aMeTHbIE ero KOJMUYecTBa reHepu-
pyIOTCS B peakLUUsAX HEKOTOPBIX OKHUCIUTEIbHBIX
bepMeHTOB (KCAHTUHOKCHIa3a, aJlbJeTUI00KCH-
Jasa, AeruIpoOpOTATACTHIAPOTreHa3a) Mpu OKKCIe-
HUU (PIAaBUHCOAEPIKAILUX CUCTEM MU aBTOOKMC-
JIEHUU remMonpoTrenoB. MImMeoTcs AaHHBIE U O
TOM, YTO 3TOT aHMOH (OPMHUPYETCS B KaTaJIUTU-
yeckoM akTe nuroxpoma p-450 (CYP 450).

B aTOM OoTHOIIEHUHU 3aCIYKUBAIOT BHUMAHUS
NAPH-okcuaassl, 10Kaau30BaHHbIE B JICHKOILIM-
Tax U reHepUpyIolue 3HAUUTEIbHbIE KOJIHMYECTBA
cynepokcua-anuoHa. Ilormomenue 6aktepuil jeii-
KOIIUTaMH B Ipoliecce GarouuTo3a COnpoBOKIA-
€TCSl UHTEHCUBHBIM JIBIXaHHEM KJIETOK, HA3BAHHBIX
B JINTEPATYpe «IbIXaTeIbHBIM B3pbIBOM». Heo0-
XOIUMO A00aBUTh, YTO B AaKTUBUPOBAHHOM JIEH-
kouute obpasyrores takxke 10, H,O, u HO-.

B ¢usnonornveckux ycioBUSIX CYNEpPOKCHU[I-
AHUOH HE CIIOCOOEH OKMCISATh TaKue KCeHOOUOTH-
KM, KaK aJIKaHbl, aJIKCHbl, apOMATUUYECKUE COEIU-
HEHUS. DTO JOKa3aHO B OIBITAX ¢ MOJAEIBHOHN CH-
cremoit (NADH- (beHa3I/IHMeTac_ynb(baT U KCAHTH-
HOKCHJ1a3a), TeHepUPYIOIIeh O, 1pu pH 7,4 [10].

Hecmotps Ha TO, yTO HeprI/I)lpOKCI/IJ'IbHBII/I paau-
KaJj sBIsieTcsl 60Jiee CHIIBHBIM OKHUCIIUTENEM, YeM
CYNEepOKCH/I-aHUOH, OH TaK)Ke COXpaHseT amdorep-
HbIE OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA.
Paguxan HO, oxuciseT ajlkaHbl U apoMaTUYECKUE
coenuHeHus npu temnepatypax aie 80 °C. B
OOBIYHBIX (PU3MOJIOTMUECKUX YCIOBHUSIX 3TOT pajiu-
KaJl He CoCOOeH OKUCIATh KCEHOOMOTHKHU, BBUIY
3HAYUTENbHBIX 3HIOTEPMHUUECKUX IPPEKTOB.

[IpucoenuHenue AByX 31eKTpoHOB K O, uinu
OI[HOFO K O, (2) compoBoxaaercsi 0Opa3oBaHUEM

. B CBO620I[HOM COCTOSIHUM OH He OOHapy’KeH,
a H3BeCTeH JIMIIb B KPUCTAJUIMYECKUX PELIeTKAX
nepekuceit. B mpouecce BoccTaHOBIEHUS aHUOHA
obpasyercs H,0.,.

[Tepekucr BogOpoAa OTHOCUTCSA K NMEPBUYHBIM
MPOJyKTaM BoccTaHOBJIeHUsI O, TaKUX OKCHAA3,
KaK KCaHTMHOKCHAa3a, ypUHa3a, OKCUIa3 aMHHO-
kuciot u ap. Tak, B meuenu Ha oopazosanue H,0,
notrpebnsercss 1,7 % cyMMapHOTo MOTJIOMIEHUS
9TUM OPraHOM KHUCIIOPOJa.

B dusunonornueckux ycnosusix H,O, He moxer
y4acTBOBATh B MpOLECCAX OKUCIEHUS KCEHOOUO-
TUKOB. Takxe Kak U OpraHUYecKue THIpPOIepPeKH-
CH, OHA MOJET OBITb AKTUBHBIM MPOMEXKYTOUHBIM
COEIMHEHHEM TOJIbKO B MPUCYTCTBUU KAaTaJIU3aTO-
pOB, HaNpuUMep, B clydyae MHUIMUPOBAHUS paIU-
KajoB o peaxkiuu ['abepa — Balicca. B Toxe Bpe-
M, 3HaUYeHUE MEePEeKUCHU BOAOPOJA B PEAKLMAX
OKHCIIEHHS] KCEHOOMOTHKOB 3aKJIIOYAETCS B TOM,
YTO OHA SABJISIETCS MOIIHBIM UCTOYHUKOM AKTHUB-
HbIX (hOpM KHUCIIOpOAa B peaKUUsX Pa3lokKeHUs B
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BOJIHBIX PACTBOPAX MpU HAJTUIUU MOHOB WIIU KOM-
IJIEKCOB jKelle3a B KAaYeCTBE KaTaJIu3aToOpPOB.

Tpetbst cranus Boccranosienust O, XxapakTepu-
3yeTcs oOpa3oBaHUEM MOH-paJuKajia, KOTOPBIA B
KHCIION cpejie peBpaliaeTcss B TUAPOKCUIbHBIN
panukan (HO). B 6Guonornueckux cucremax T'HI-
POKCHUJIBHBIN pajuKaj reHepupyeTcs B pe3ylibTa-
T€ BOCCTAHOBJICHHS JKejle3a CYNepPOKCHI-aHUOHOM
¢ mocueaymoltei peaknueir @entona [11], mubo B
pe3yJibTaTe KaTaJIUuTUYECKOTO JUCITPOTIOPIIMOHHU-
poBanusa H,O, B allpOoTOHHBIX cpefax.

I'uapoKkcUIbHBIN paguKal OTMEYaeTCsl BBICOKOM
PEAKIIMOHHON CIOCOOHOCTHIO U IIpH (pu3noIornyec-
KUX ycloBUsX aTakyeT o0y C—H cBsi3p B Mo-
JIEKyJ1aX KCEHOOMOTUKOB. DTOT pajvKail B3anuMoO-
JICCTBYET C JIMMMUJAMHU C BBICOKOH CKOPOCTHIO,
MHULMHUPYS uX nepekucHoe okucnenue (ITOJI).

Brickazano [12] Takke MPEANONIOKEHNE O TOM,
YTO OKHUCJICHWE MHOTHUX KCEHOOMOTHUKOB JOJIKHO
MMPOUCXOJIUTH C BBICOKOH 3((HEKTUBHOCTHIO B TOM
ciaydae, KOrja y TMAPOKCUIUPYIONIEH YaCTHUIIBI
(amexTpodunbHON MM paauKadbHOW) OyIeT He-
JIOCTATOK 3JIeKTPpOHOB. OCHOBAHUEM JJIT TAKOTO
3aKJIIOYCHUS TIOCTY)KUJT U3BECTHBIM B XUMUH (DAKT,
CBHJIETENbCTBYIOIUI, uTo Kapoens! (:CR,) u HuT-
penbl (:NR), umerorue 1o mecthb 3JIeKTPOHOB BOK-
pYT siapa yriaepoja W a3oTa, SIBISIIOTCS PeaKIu-
OHHOCITOCOOHBIMU MPOMEKYTOUYHBIMU (hOpMaMU.

AHanorom kapOeHa WJIM HUTPEHA MOXET ObITh
okcen (::0:), aToM KMcIOpOJa, UMEIOIIHIA IIECTh
9JIEKTPOHOB Ha BHemHel oOosouke. He uckimroue-
Ha BO3MOXHOCTH, UTO OKCEHOMJIOM B MOHOOKCHTE-
HA3HBIX PEaKIUAX MOXeT ObITh yacTuia [Fe3*O:],
oOpasyrolascs 1mocyie npeaBApUTETHHOTO pacIen-
nerust O—O cBsI3U U OCBOOOXKICHUSI BOJIBI.

B nmporiecce popmupoBanust B atmocdepe 030-
Ha W3 MOJIEKYJISIPHOTO KUCIOPOJa HEe MCKIIIOYeHA
BO3MOXHOCTb OKHMCJIEHHMSI KCEHOOMOTUKOB 3TUM
TpexaTOMHBIM coerHeHrneM. O0 3TOM CBUJIETEINb-
CTBYIOT MHOTOYHCJICHHBIC JJAHHBIE MO HCIOJIb30-
BaHHWIO 0O30HA B OpraHuyYecKkoM cuHTe3e [13].

Taxum obpazoM, Oarogapss akKTUBHBIM (op-
MaM KHCJIOPO/ia, B Ipoliecce OroreHes3a Obljia BO3-
MO>KHOCTb OKHUCIIEHUSI KCEHOOMOTUKOB. DTO JOCTH-
rajoch XMMHYECKHUM, a 3aTeM KaTaJIUTHUYECKUM
nyteM. B mocieqHem ciydae MOTJIM MCHOJIB30-
BAaTbCSI MOHBI METAJIJIOB WJIM TOPGUPHUHBI, MOJIEITH-
pytolue aeiicteue dhepmeHToB [14], nu Hemocpea-
CTBEHHO caM# (EPMEHTHI.

OO0pa3oBaHue KIETKU CIOCOOCTBOBAIO Pa3BU-
THUIO (EPMEHTHBIX CUCTEM, KATAJIU3UPYIOIIUX
OKHCIIEHUE OpraHMYecKux coeaumHenuit. Taxk, u3
o6oxee yem 500 nzodopm CYP 450, ob6pa3oBaB-
IIMXCS BO BpeMs JAUBEpPreHInu OakTepuid, pacre-
HUI U )XKUBOTHBIX, oOHapyxeH CYP 51, He miperep-
MEBIINIA CYNIECTBEHHBIX MU3MEHEHUHN 3a MOCIEIHUX
2 MIIpA JIET.

Kaxyto moib3y U3BIEKIN OpraHUu3Mbl, MOJYUNB
BO3MOKHOCTbh OKHCIISITH OPraHMYECKHE BellecTBa?
IIpexpae Bcero, 3To MmMpeBpalieHrue HEMOJISIPHBIX

MOJIEKYJl B MoJIsipHbIe (BomopacTBopumbie). s
MIPUPOIHBIX COEAMHEHUN )KUBOTHBIX 3TO O3HAYAIIO
npuobperenne GU3NOIOTUUYECKON aKTUBHOCTH
(ropmoHBI, MpoCTariIaHANHbI, OMOTEHHBIE AMHUHBI,
peTUHOUIBI U 1p.). PacTurenpHbie opraHu3Mbl UC-
nonp3ytoT, Hanpumep, CYP 450 mis runpokcunu-
pOBaHUs BElIECTB U 0OpPa30BAHUS COCIMHEHMUIA,
ONPENEeNSIOMUX BKYC, 3alaX U OKpPacKy (MUrMeH-
THI) LIBETKOB.

VYBennueHne pacTBOPUMOCTH OKHCICHHBIX Kce-
HOOHMOTHUKOB IPUBOJMIIO K UX pa30aBIeHUIO B BOA-
HOW cpesie (MEPBUYHBIN «OYIILOHY») WITH YIaJICHUIO
W3 OpraHu3Ma, uTo IMPEeAOTBPAIIATIO0 UX AKKyMYy-
JSIUI0 C HEeXeNTaTeIbHbIMU mocnenctBusiMu. Co
BpeMeHeM (pepMEHTHBIE CUCTEMBbI MeTabou3mMa
KCEHOOMOTHKOB COBEPIICHCTBOBAJIUCH BILUIOThH 110
00pa3oBaHUs B OPraHU3Me MO3BOHOYHBIX KUBOT-
HbIX KkjactepHoil cucremsbl (CYP-450-Y [1®-rmo-
KypoHO3uITpaHcdepasa), obecrneunBaronein He
TOJBKO MX OKUCJIEHHE, HO M KOHBIOTAINIO C TIII0-
KypOHOBOH KHCIO0TOM [15].

AHT“OKCHI[aHTHbIe CUCTEMbI OPraHu3dMoB

C MoMeHTa BOBHUKHOBEHMS )KU3HU U JI0 CUX TIOP
Jla)Ke OJTHU M T€ JK€ OPraHU3Mbl, HE TOBOPS yXKE O
pa3IUYHBIX BUAAX, HEOJHO3HAUYHO PEArupyroT Ha
kuciaopoa. [IpakTuueckn BO BceX Clydasix Mbl
BCTpeUaeMcsl C JBOMCTBEHHON POJIbIO KUCIOPOAA
— MOJIOKUTEILHON M oTpuIateapbHon. st oOmm-
FaTHBIX aHA’3pOOOB JTIOO0M KOHTAKT C KUCIOPO-
JIOM MPUBOJIMUT K uX rubenu. nsa dakynbTaTuB-
HBIX MUKPOOPTraHMU3MOB COJIEpKAHUE KUCIOPOAa B
atMmocdepe, cocraBusroniee 1 % coBpeMEeHHOM,
kak gokasan Ilactep, maroT BO3MOXHOCTH Iepe-
X0J1a OT OPOKEHUS K OKUCIUTETLHOMY META00IN3-
My. 1St MIIeKOMUTAIOMKUX HETaTUBHOE JIeHCTBUE
OKa3bIBAIOT TUIOKCHUS U Tunepokcus. M, Hakowerr,
0oco0ObIe TPOOIEeMbl BOBHUKAIOT Y OPraHU3MOB MPHU
reHepanuu aKTUBHBIX (OPM KHUCIOPOA, TOITOMY
Ha MPOTSKEHUHN BCEH IBOIIONNHM OPTaHU3MBI MPH-
o0peTanu aHTUOKCUJIAHTHBIE CUCTEMBI. 3/1eCh IO
AHTUOKCUJIAHTHOHW MOApa3yMeBaeTcs JIiro0as cuc-
TeMa OpraHu3Ma, mpeAoTBpallaromas naryoHoe
BIIMSIHUE KUCIIOPOJIA, & HE TOJIbKO CPEJICTBO 3aIlu-
161 OT [TOJI.

ITo-BuagumMomy, nepBoil aHTUOKCUAAHTHOM CH-
CTeMOU OpraHu3MoB Obllla KJIETOYHAS OpraHu3a-
1M, BKJItouaromas Jomnudepud u monudepasy. B
pe3yibTaTe GepMEHTATUBHOTO OKHCJIEHUs cyO-
cTpaTa BBIJICIMBINASICS YHEPTUs MPEeBpAIaeTCs B
CBETOBYIO. DTO YACTUYHBIA CIyuyall OKUCIUTEIb-
HOM XeMOJIOMUHECIICHIINH, Ha3bIBAEMON OMOJIIO-
MuHecneHuel. Takoe siBieHue Habmtomaercs y
MHOTHUX BUJIOB )KMBOTHBIX, OakTepui, rpuboB u
MPOCTEUIIINX, PACXOIYIONIUX U30BITOK KUCIOPO/A.

Bropas cucrema 3amutel copMupoBaiach B
OpraHM3Max B pe3yJIbTaTe Pa3BUTHUS MEMOpPaHHBIX
CTPYKTYP, CIIOCOOCTBYIOIUX KOMIAPTMEHTAIN-
3alMM AHAOOJIMYECKNX M KaTabOoJIMUECKUX Mpoliec-
coB. Tak, CHHTE3 KHCIIOPO/ia Y PACTEHHUI OCYIIIECTB-
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JasieTcs B XJIOpoIJlacTax, a JbIXaHUE — B MU-
ToxoHApusx. KpoMe Toro, MHOrMe KJIe€TKU BBICIINX
OPraHMU3MOB COJIepXKaT ClelHaIbHble OPraHesIbl
— nepokcucoMbl. [1aBHas uX GYHKLIMS COCTOUT B
3aIuTe KJIETKU OT KUciopoaa. B HUX comepxkatcs
(epMeHTBI, KaTaIU3UPYIOLINe MPSIMOE BOCCTAHOB-
JIeHHE aKTUBHBIX (POPM KHUCIIOPOJa IyTEM OKHCIIe-
HUSl TaKUX MPOIYKTOB OOMEHa, KaK aMHHOKHCIIO-
THI U IpyTrUe OpraHuYecKre KUCIOTHI.

OauH U3 NPOAYKTOB TAKOI'O OKHUCIIEHUS — Ie-
pekuch Bojgopoaa. Karanasa, conepxkamascs B
MEePOKCUCOMAX, UCHOJIB3YET MEPEKUCh BOJOPOIA
NpU OKUCIEHUM TaKUX CyOCTPAaTOB, KaK 3TAHOJ
WM MoJIouHasi kucinota. CKOPOCTh BOCCTAHOBIIE-
HUSl KHCIIOPOJa B MEPOKCUCOMAaX BO3pacTaeT Mpo-
MOPLUUOHATIBHO YBEJIUYEHHUIO €r0 KOHIIEHTpalHH,
TaK 4TO M3JHUIIEK KUCIOPOAa B KIETKE YCKOPSET
€ro BOCCTAaHOBJIEHHE B MEPOKCHCOMAX.

CymecTByeT MHeHHE [2], UTO (epMEHTHI Iie-
POKCHUCOM — 3TO JIPEBHUE NPUMHUTUBHBIE KATAJIU-
3aTOpBI, PA3BUBAIOIIMECS ISl 3ALIUTHI OT KHUCIIO-
poja erie B TO BpeMsi, KOIJla OH BIEPBbIE MMOSIBUII-
csi B atMocdepe. OHu obecrneynin NepBbIM KIIET-
KaM C OKHUCIMTEIbHBIM METa00JIM3MOM BO3MOXK-
HOCTb MCIIOJIb30BATh KUCIOPOJ B KAYeCTBE aKIIer-
TOpa BOJOPOJA U TAKUM CIOCOOOM BHOBb OKHC-
JSITh BOCCTAHOBJIEHHBIE MPOAYKTHI OPOKEHUS.
HexotopsiMu mpu3HakaMu 3TOT MPOLIECC CXOXK C
OKHCJIUTENbHBIMU PEAKLUUSIMU B MUTOXOHIpUSX. B
000UX CIydasix B pe3ysibTaTe 00pa3oBaHUsI OKHUC-
JUTEIBHBIX NMEPEHOCUUKOB BOAOPOIA CTAHOBUTCS
BO3MOXHBIM IOcienyouiee aeruapuposanue. He
HCKJIIOYEHA BO3MOKHOCTH, YTO B Haydaje 3BOJIO-
MU KJIETOK MEPOKCUCOMA U MUTOXOHAPHH CYyIIE-
CTBOBAJIM B BHUJE OTAEIbHBIX OPraHU3MOB. Brmoc-
JIeICTBUU OHU OBUIM MOIJIONIEHBI OOJiee KPYITHbI-
MU KJIETKAaMH C CAMOMOTHYECKUMU MTPOSIBJICHUSIMH.

OueHb BaXHBIM MPOLIECCOM 00€3BpEKUBAHUS
AKTUBHBIX (OPM KHUCIOPOJA ABISETCS BOCCTAHO-
BHUTEJIBHBIN ITUKJI, IPEJICTABIICHHBI MEMOPaHOCBSI-
3aHHBIMU (PEpPMEHTAMU — CYNEPOKCUIIUCMYTa-
30, IIIyTaTHOHNEPOKCUAA30M U TITYyTATHOHPEIYK-
Ta30M:

40, + 4H* — 2H,0, + 20,
2H202 —> 2H20 + 02
40, + 4H* — 2H,0 + 30,

Hapsiny ¢ oTpunatenbHbIM JeliCTBUEM Ha KU-
BbIE OPraHU3MbI CBOOOHOTO KHCIOPOAa, OCOOCH-
HO €ro BOCCTAHOBJICHHBIX ()OPM, aHAJIOTHYHOE
BIIUSTHUE OKA3bIBAIOT U AIEKTPOPMIHHBIE TPOAYK-
ThI, 00pa3yroIIrecs B MPOIecce OKUCICHHST KCEHO-
OMOTUKOB OpraHnveckoil [17] U HeopraHUYECKOM
[18] mpupomasl. Ha mpoTshkeHUH 9BOIIOLMH KUBOT-
Hble BBIPAOOTAIN M MPOTUB HUX ULEJBIA Psj 3a-
HIUTHBIX MeXaHn3MOB. K HUM MOKHO OTHECTH 3H-
JIOTEHHBIE THOJIbI (FJyTATHOH), BUTAMUHBI U aH-
THOKCUJIAHTBI, UHIYKIUIO (EPMEHTOB U JIp.

B 3akmioueHne xoTenoch Obl OTMETUTH, YTO
BO3HMKHOBEHHUE BCEW LIEMU CIIOHBIX COBOKYITHO-
CTel CONMpPSIKEHHBIX PEaKIIHii, CBI3aHHBIX C KUCIIO-
pooM, B JII0OOOM CiIydae eCTh pe3yJbTaT MHOXKe-
CTBEHHBIX MYTAllUH U JUIMTETHLHOTO €CTECTBEHHO-
ro orbopa. BrionHe BeposiTHO, UTO U caM KHCIIO-
pOIl, 1 OCOOEHHO €ro aKTUBHBIC (JOPMBI, BHI3bIBA-
JM pa3HOOOpa3HbIe TEHHBIE MYTAllMU, U OT TOYKO-
BBIX, BEIYIIUX U K TPAH3ULUSIM, U K TPAHCBEP3U-
SIM, M JaXe K «CIBUTY paMKH» JO0 U3MEHEHUH Ha
obmupubix yuactkax JJHK.

CrnenoBaTeabHO, KUCIOPOAY OOS3aHBI U pac-
LBET U yracaHue >XU3HHU.
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OOroBopIOEThC NMUTAHHS PO BUHUKHeHHS Hoocdepu, sikicHo HOBOI aBTOHOMHOI Bin Biocdepu, BHYT-
pIIIHBO CAMOJOCTATHBOI CUCTEMHU iCHYBaHHS NOAWMHU. CHiTBHOIO CHenu(piKo0 KPU30BHUX IMPOIECIB Y
MOMEHT BUHHKHEHHs1 Hoocdepu € Te, 1110 BCi BOHM — HACIII0K IPUITMHEHHS Ji1 KOHTPOJbHUX MEXaHI3MiB
Biocepu 1 BiicyTHOCTI y JIIO/ICTBA BIIACHHUX, HOOCHEPHUX MEXaHI3MIB CAMOKOHTPOJIIO.

JloBeieHo, IO B OCHOBI IMPHUPOIHOTO BigOOPY JIekKaTh F€HETUYHI MEXaHI3MH CIaJKOBOCTI Ta MIiHIIH-
BOCTI.

Hacnigku nopyiieHb X MeXaHi3MiB — CTpiMKe HapOCTAHHS MYTALiHOTO MEePeBAHTAXKEHHS, IO BCE
OLTBIIT HECYMICHE 3 JKUTTSIM.

Kurouogi ciioBa: bioetuka, Hoocdepa, monuna.
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The work discusses the problem of Noosphere origin, a new in guality, autonomic from the Biosphere,
with inner sufficiency system of the human existence. The general specificity of the crisis processes at
the moment of Noosphere origin is that they are all conseguence of cessassion of biosphere control
mechanisms effect and absence of its own, noospheric mechanisms of self-control.

It is shown that the basis of natural selection is genetic mechanisms of heredity and variability. Swift
growth of mutation overload which is more and more incompatible with life is a conseguence of
disturbances of these mechanisms.

Key words. Bioethics, Noosphere, person.

B ocHoBe nosiBiieHUs! TOTO, YTO CErOJHs BKJIabl-
BAIOT B MOHSTHE «OUO3TUKA», JIEXKAT JBE MPUUUHBI.
IlepBoii, oco3HaHHOMN, OUEBUIHOM IS BCEX, IIPOCTON
U MOHATHOM IJIs1 BOCIIPUATHS, SIBJISIETCS CYLIECTBY-
I0I11as J)KECTOKOCTh, KOTOpasi MIOBCEMECTHO, HEIpe-
PBIBHO U HauboJjee sIPKO MPOSBISETCS MO OTHOIIe-
HUIO K «OpaThsiM HamIUM MeHbIIMM». [ToHATHOE
OOJIBIIIMHCTBY JIIO/IEH JKeIaHUe 3alUTUTh UX U I10-
JIOKWIIO HAYaJIO TOMY ABUXKEHUIO, KOTOPOE BIIOCIIEN-
CTBUHU MOJIYYMJIO HA3BAHUE «OMOITHKA» — ITHUHOE,
T. €. Xopoliee, 100poe OTHOUIEHUE K )KUBOMY, KH-
BBIM CYILECTBAM. DTO TO, UTO <JIEKUT Ha IOBEPX-
HocTu». CyThb ke Ipoliecca 3HAYUTENbHO TIIy0xke 1
00ycoBJIEHA BCe HAapacTAIOLUUM HEOCO3HAHHBIM
TPEBOKHBIM OIIYIIEHUEM HEYJOBJIETBOPEHHOCTHU
YEM-TO U HEOCO3HAHHBIM OITACEHMEM YEero-To, Ipo-
HACXOJAILETO B YEJIOBEYECKON LIMBWIN3ALINM.

OTHU HEyIOBJIETBOPEHHOCTb U ONACEHHUE U SBU-
JINCh TOW CKPBITOM NMPUYUHOMN, KOTOpas IpUBENa
K MOSIBJICHUIO JBM)KEHUS, HAIIPABIIEHHOT'O Ha 3all1-
TY KUBOTHBIX. 3aT€M I10 3TOM ke NPUUMHE BHHU-
MaHue OBLIO OOpalleHoO W Ha 4ejloBeka. A T1o-

CKOJIBKY Y€JIOBEK B IIKaJie LEHHOCTEH CTaBUT
ce0st Ha MepBOE MECTO, TO OYEHb CKOPO B OMOITH-
Ke BCE OCHOBHBIEC MO3UIIMU CTATU 3aHUMATh HE
TOJIBKO U HE CTOJIBKO «OpaThsl HAIIW MEHBIIIHE,
CKOJIPKO YeJIOBEK BO Bcex ctepax ero OwiTus. Ec-
TECTBEHHOE Pa3BUTHE OMOITUKH MPUBEIIO K TOMY,
YTO €€, IO CYTH, YK€ HEBO3ZMOXXHO BOCIIPUHUMATH
aJIeKBAaTHO TEPMUHY. B TOM, UTO ceromns peasb-
HO OXBATBhIBAET IBWXECHHE IMOJ CHUMBOJIOM «OHO-
3THKa», YK€ OUYeHb MaJIO YEero OCTaJIoch U OT OHO-,
u oT -3Tuku. W mepBoe, 4TO ¢ OONE3HEHHON OuYe-
BUJHOCTBIO Opocaercst B IJ1a3a, — 3TO BOIMIOLIAS
BHYTPEHHSIS MPOTUBOPEUMBOCTh BCETO HAIpaBIIE-
HUSI B TOM BHUJIE, B KOTOPOM €ro BCE €Ille IbITa-
IOTCSl TIPEICTABIISTD.

TpeboBaHus K COKpaIEHUIO BCEX BUIOB paboT
¢ 1abOpaTOPHBIMU KUBOTHBIMU U K YCIOBHUSM HUX
COJIEpKaHMs HETIPEPBIBHO ykecTouaroTcs. Ho HuK-
TO HE MPOTECTYeT MPOTUB CKOTOOOEH M BBIPAIIH-
BaHMS KOPOB, CBUHEM, MTHIIBI CIIEIIUATBHO U TOJb-
KO Ha yoo#. Her mpoTecra mpoTUB COpeBHOBAHUMN
MO pbIOOJIOBCTBY, T. €. YOMIHCTBA KaK BUAA CIIOP-
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Ta, B KOTOPOM IIpHU3ep TOT, KTO OOJbIIE APYrux
yobeT. He mUmyT u 0 IeMOHCTpalusIX MPOTUB
OXOThl — yOWICTBA paju pa3BieUYCHUS U T. 1.

TpeboBanus K XOPOIIEMY COACPKAHHUIO KUBOT-
HBIX W3 JIeKIapaluil mpeBpamlarTcs B CTaThU 3a-
koHa. CopepxaHue KpbIC U KPOJIMKOB IPOBEPSIOT
MpaBUTEIbCTBEHHBIE YNHOBHUKHU, KOMUTETHI 1O
OmosTHKe, OOPIIBI 32 TTpaBa KUBOTHBIX M3 Pa3HBIX
OOIIECTBEHHBIX OpPraHu3alnuil. A yCIIOBUS KU3HU
Jo/Iel — 3TO UX Ccyrybo JUUYHOE AeN0, KOTOpOoe
Jlanpliie Jekaapanuii He nouuto. M cpaBHeHue yc-
JIOBUM COEp’KaHMS )KUBOTHBIX B BUBAPUU IO Tpe-
OyeMbIM TIpaBUJIAM C YCIOBHMSIMU JKU3HU JIIOJCH B
Tpymobax, 6omMxkel U T. 1. MPUBOJUT K BBIBOAY,
OT KOTOPOTO HEBO3MOXHO OTMaxHyThcsl. Kpbice B
Pa3BUTON CTpaHe pealbHO TapaHTUPOBAHBI U TTPaK-
THUYECKU OOECIeYeHbl HECOM3MEPUMO JIyUIlINe YCII0-
BUSI, UeM MHOTUM JIIOJISIM B CTpaHax co ciabo pas-
BUTOU 3KOHOMUKOM, UIsI KOTOPBIX OCTAOTCS TOJIb-
KO (pUroBbIE JIUCTKHU JAEKJIApaluil U MPU3bIBOB.

Ouenp cneuuduueckrue GopMbl NPUHSIIO TO,
YTO MPOJOJIKAIOT 0003HAYATh CIOBAMU «TyMa-
HU3M» U «IIpaBa yeioBeka». Tak, OTMEHy cMepT-
HOHM Ka3HU CTpaHaM C OIPaHUYEHHBIMHU OIOKeTa-
MU BCEMU BO3MOKHBIMH METOIAaMU (KpoMme mpsi-
MBIX BOEHHBIX) HaBS3BIBAIOT OOPIIBI 32 TYMaHU3M
13 cTpaH Ooratbix. B pe3ynbTare 3TO NPUBOAUT
K TOMY, 4TO Ha COJEpXaHHE KaXIOro yOuHIIbl
PACXOIyIOTCSl CPEeICTBa, KOTOPhIE MOTJIM ObI cra-
caThb OT CMEPTU HECKOJIBKO YEIOBEK €XErOIHO, Y
KOTOPBIX HET JEHEr Ha JIeUeHUue, U ToCy1apCTBO
HE MOJKET MX BbIIEIUTh. W Tenepb Kakablil youii-
L2 IpOAOJIKAET yOUBAThH YK€ HA 3aKOHHBIX OCHO-
BAHUSX U «H3 COOOpaKEHUI T'yMaHU3Ma».

Bo Bropoil nonosuHe XX B. Ha IJIaHeTe 3eM-
ns cocrostiack Hoocdepa. Kpurepuem ee nosisiie-
HUs IBIISIETCSI HE aTOMHAas 6om0a, He KOCMUYECKUI
Kopabiib, HE KOMIIbIOTEp (0 YeM KaK O CHMMBOJIAX
3MOXHU C YIIOSHUEM IHIIYT), a BOZHUKHOBEHHE Ka-
YEeCTBEHHO HOBOI, aBTOHOMHOW 0T buocdepsr,
BHYTPEHHE CaMOJOCTATOUYHOM, CUCTEMBI CYIIECT-
BOBaHUs MupoBoro coobmecrsa Homo sapiens.
Ha npotsikeHuun Bcelt UCTOPUM CBOETO CYIIECTBO-
BAaHMS YEJIOBEUECTBO Pa3BUBAJIOCh B COCTaBE OMO-
cepbl Kak ee 4acTb. ITO O3HAYAET, UTO YeJIOBe-
4ecTBO OBUIO CBSI3aHO ¢ Omochepoil ee KOHTPOIIb-
HBIMM MEXaHM3MaMHM, MPUHIUIHAIBHO MOJ100HO
Jro0oMy npyromy Buay. buocdepa (mocne moss-
JIeHUs )KM3HM Ha 3emiie) pa3BUBajlach KaK BHYT-
pEeHHE caMOJI0CTAaTOUYHAsI MHOTOKOMIIOHEHTHas
cuctemMa. A ISt TOrO 4YTOOBI CYIIECTBOBATH B
BUJI€ YCTOWYMBOW CHCTEMBI, BCE KOMIIOHEHTHI €€
JOJIKHBl HAXOJUTHCS B HEKHUX paMKaXxX JTIOOBIX
(hopM cBoeil AESITENHPHOCTH. DTU PAMKH JOITyCKa-
IOT BCE, KPOME TOrO, UTO MOXET Pa3pylIUTh CHUC-
temy. Ha yucro OuosnornueckoMm ypoBHE paspy-
LIUTh MHOTOKOMITOHEHTHYIO CUCTEMY MOJKET TOJIb-
KO Takoe pa3BuTHe ogHOro (JIFOOTO, HO OJHOIO)
KOMIIOHEHTA, KOTOPbII 3aMEHUT cOOO BCce OCTallb-
Hble cocTaBisitomue cucreMsl. [1o3TOMY KOHT-

poabHbIe MexaHu3Mbl buocdepsr obecneunBaroT
Moj/iep>KaHue YUCIEHHOCTH JI000I0 BUJA B Ipejie-
Jlax, He YIpO’KarolMX BCcel OCTaJIbHOMN ee YacTH.

Takux MexaHM3MOB MHOTO: KOJIMYECTBO IHUIIH,
KOJIMYECTBO MECTA IO/ COJTHIEM (B IIPSIMOM CMBICITE
9TOTO MOHSTHS), KOJIMYECTBO AOCTYMHOMN BOIBI,
SMUAEMHH, CYIIECTBOBAHUE JIT0O0H (OPMBI KUBO-
IO TOJIKO B OTPAHUYEHHBIX KJIMMATHUYECKUX YCIIO-
Busix u T. ;1. CrabuipHOCTh Buocdeps! B BUjE ca-
MOJOCTAaTOYHOM CUCTEMBI 00ecIeunuBaeTCsl TEM,
YTO KakK LEJIOCTHAsl CUCTeMa OHa CIIOCOOHA KOHT-
ponupoBaTh cama ceds. i1t 3Toro ero ObutH co3a-
HBI CIelMaibHbIe MeXaHU3MBbI. DBomtonus brocde-
pbl, KpOME BCEro IPOYEro, 1ula U B HAIIPABJIEHUU
COBEpPILUEHCTBOBAHUS Takux MexaHusMoB. C cepe-
JUHBI IPOLIIOTO CTOJETHSl YEJOBEK MOJHOCTBIO
pas3opBaj Bce 3TU KOHTPOJIbHbIE MEXaHU3MbI U CO3-
Tl CBOW, YAMBHUTEIHHO 3(h(hEeKTUBHBIE MEXaHU3MBbI
BBITECHEHUSI, BBITPABIMBAHUS, BHITANITBIBAHUS U
T. A. cocTaBisitomux buocdepsr.

Takum oO6pa3oM, OPUEHTUPOBOYHO € TTOCIIEAHEHN
YeTBEPTHU MPOUUIOTO CTOJETUsI (TPEThIO YETBEPTh
MOXHO CUMTATh MEPEXOIHBIM MEPHOIOM) Ha ILIa-
HeTe 3eMJis CYIIeCTBYIOT JIBe, cTaBlue (pakTu-
YECKHU aJIbTEPHATUBHBIMH, CAMOJIOCTATOYHbIE CH-
crembl: buocdepa u Hoocdepa. Ho, pazopsas
KOHTpOJIbHBIE MexaHu3Mbl buocdepsl, yenoseue-
CTBO He co3aano B cBoeit Hoocdepe coOCcTBEHHBIX
KOHTPOJIbHBIX MEXaHU3MOB. B oTcyTcTBUM BHYT-
PEHHUX [JIsI CUCTEMBI KOHTPOJIBHBIX MEXaHU3MOB
CHUCTEMa HE MOXET CTAOMIIM3UPOBATHCS, a Jr0bas
cucreMa, eciyd U3 Hee yOpaTh BHYTPEHHUM camo-
KOHTPOJIb, HAUMHAET 1O YCKOPSIOLIEH MATU Bpas-
HOC, BILUIOTH JO IOJIHOTO camopaspylieHus. Tak
Ke TOJDKHa ce0s BECTU M HOBasl CUCTEMa, KOTopast
co3/Ja1ach, HO CAMOKOHTPOJIb B HEl OTCYTCTBY-
eT. HeoOprunocTh cutryanuu B ToM, yTo HoocCde-
pa Kaxk cucTemMa COCTOSUIach, a ICUXOJIOTUS ee HO-
CUTEJsl, KOHTPOJIbHbIE MEXaHU3MBbI, MTOHATHE 3aKO-
HOB Hoocdepsr 1 cooTHeceHNe ¢ HUMH BCeil /1es-
TEIbHOCTH y €AUHCTBEHHOT'O MPEACTABUTEISI HO-
BOW CHUCTEMBI TMOO € He COOTBETCTBYIOT, JUOO
BOOOIIE OTCYTCTBYIOT.

OOme#t crenmuuKo KPU3UCHBIX MTPOIECCOB B
MOMEHT BO3HUKHOBeHUs Hoocdeps! sBiseTcs To,
YTO BCE OHU — CIIEJCTBHE MpEKpALUEHUs s Ye-
JIOBEUECTBA JCUCTBUSI KOHTPOJIbHBIX MEXaHU3MOB
Buocdepsr n oTCyTCTBUS COOCTBEHHBIX, HOOChEP-
HBIX MEXaHU3MOB CAMOKOHTPOJISL.

OTH CIIEeCTBUS JIEKAT B OCHOBE IEPEKUBAEMO-
ro cerogns Hayana [lepBoro Hoochepnoro Kpu-
3uca. YacTh KpU3UCHBIX Pa3pylIMTEIbHBIX Ha-
npasienuii [lepsoro Hoocheprnoro Kpusuca yxe
MOXXHO 0003Ha4uTh. MOXHO cHopMyIupoOBaTH
TAK)XE KPUTEPUH, KOTOPBIA MO3BOJISIET OTACIUTH
KPHU3HUCHBIE MPOILECCHI, CBOMCTBEHHBIE MEPEXOY K
Hoocdepe, oT KpU3HCHBIX TTPOIIECCOB TOHOOCHEp-
HOTO TNEepHuoja CyIeCTBOBAHUS UeIOBEYECTBA.
Takoil 0COOEHHOCTBIO U OTIUYUTEIBHON XapaKTe-
puctukoi cocrapisitomux Ilepsoro Hoocdepro-
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ro Kpusuca siisieTcs npuHIMINATbHAS HEBO3MOX-
HOCTbh UX PELIEHUS B paMKax, MPUEMJIEMBbIX IJIs
JIOHOOC(EpPHOTO NMeproia, a UMEHHO B paMKax Io-
JUTUYECKUX U COLMAIBHBIX KOHLEIMLMUM, a Takxe
TEeXHUUYECKUX, IKOHOMUYECKHX, COLUATIBHBIX U
TEXHOJOTMYECKUX BO3MOXKHOCTEH 4ell0BEeYeCKOM
LUBUIIM3ALUU TOHOOC(HEPHOTO MEPUOJa CBOEro
CYyIIECTBOBAHMSI.

ITepBriM HampaBiennem Kpusuca xak mo cBo-
el 3HaUMMOCTH, TaK U MO yXe (haKkTUUeCKON oue-
BUJHOCTHU sABIsieTcs pa3pbiB Hoocdepoil KOHT-
POJBHBIX MeXaHU3MOB buocdepsl, oTBeyaromumx
3a MoJIep’KaHUe PAaBHOBECUS MYTAIMOHHOTO JaB-
JIeHUsI Ha TeHO(OH/T M YUCIICHHOCTh YeI0BEeUeCTBa.

DyHIaMEHTAJIbHBIM, ONPENEISIONINM KU3Hb Ha
naHeTe 3emisl B LIEJIOM M BceX ee oOuTaTeneil B
OTIEIBbHOCTU, B T€YEHHUE BCEr0 BPEMEHH Cylle-
CTBOBAHHUS )KUBON MaTepuM sIBIeTCS cHOpMHUPO-
BaBUIASCS HA MEPBbIX 3TANaX BO3HUKHOBEHUS JKU3-
HU ee (PYyHKIIMOHAJIbHO-CYOCTpaTHAasl OCHOBA —
MaTpuuHblil cuHTe3. [lepBUYHBIM MaTepUATBHBIM
HOcUTeJleM MHPOpMalluM BCETO, YTO KacaeTcs
MatpuyHoro cuHtesa, craja JJHK, a obecnieunBa-
IOLIUM JKU3Hb — TpHUaja:

— JHK kak HocuTenb, XpaHUTEIb U «BblaBa-
TeIb» UHPOPMALIUU;

— pubocomanbHbI CUHTE3 Oenka, OJHOBpE-
MEHHO 00€eCIeYnBAaIOLIEr0 U COCTABIISIOLIETO BCE
LIeTM TIpeBpalleHnii («0OMeHa BEIeCTB»);

— MeMmOpaHa, co3garpllas KOMIapTMEHUIn3a-
LUIO MHIMBUIYyaIbHON €IMHHIIBI )KUBOTO — KJIETKU.

Takoe mocTpoeHue XKMBOTr0 MPEIONPeaeTInIO
Bce. [Ipu mo0oM coBepIIeHCTBE MATPUYHBII CHH-
T€3 He MOXET OBITh abCoMOTHO TOYHBIM. [To3TO-
My JJIsI COXpaHeHUs UHPOPMAILIMU, COBMECTUMOM
C TOM TOYHOCTBIO MPOLIECCOB, KOTOPbIE, pPeaIU3y-
SCh B €IUHUIIE )KUBOTO — KIIETKE, 00ECIIeYBAIOT
ee CyILIeCTBOBAaHME, HEOOXOANM U30BITOK MPOIYK-
TOB MAaTPUYHOTO CAMOKOIMPOBAHMS U, COOTBET-
CTBEHHO, CO/IEPXKAIIMX €T0 eIUHUI )KUBOTO. V30bI-
TOK — 3TO TO KOJIMYECTBO, KOTOPOE OOJIbIIIE TO-
ro, YTO MOXET CYIIECTBOBATh B JAHHOM O0BEME
(cyberpare, Huie, apeaie u T. a.). To Koimuect-
BO, KOTOPOE MOXET CyIIECTBOBATH B JAHHOM
00beMe, aBTOMATUYECKH 3aIIOJIHUT 3TOT 00BEM U
Jlajiee MOXKET CYIIECTBOBAThH MM HEOTPAHMUYEHHO
JIOJITO B TOM COCTaBe, KOTOPBIN BO3HHK, JIMOO TH-
HAMHYECKH — YTO-TO OTMHUPAET M €ro MECTO 3a-
MOJTHSIETCS. HOBBIM.

HeorpannyenHnoe cymiecTBoBaHHE HEBO3MOXKHO
BCJIEJICTBUE MPHUPOJIBI 36MHOM JKU3HU — HAKOILIE-
HUsl OBpexJaeHui B MaTpuue. [1o Toil ke nmpuuu-
HE HE MOJKET OBITh U PABHOBECHUSI C COOTHOIIICHU-
em 1:1 (Mo MpUHIUITY OAWH TOTUO, OAWH TTOSIBUII-
cs1). Jist moaep>kuBaHUsI MATPUIL B HEU3MEHEHHOM
BUJIC WIM C MUHUMAJbHBIMUA U3MEHEHHSIMHU, 00ec-
MEYMBAIOUIMMH €IIe CyIIeCTBOBAHUE UX HOCHUTE-
ned, HeoOXOAUMO M30BITOUHOE BOCIIPOU3BOACTBO
Matpull. 1 He mpocTo M30BITOK, a Takoe U30bI-
TOYHOE KOJIMYECTBO, B KOTOPOM, IO 3aKOHaM CTa-

TUCTHUKHU, CPEAN MOBPEKICHHBIX MATpULl OyAeT U
HernoBpexaeHHas. M yeM HuXke TOUYHOCTh BOCIPO-
M3BOJICTBA, TeM OoJblIasi U30BITOYHOCTh HYXKHA
JJIsl TOTO, YTOOBI HAa OAHY MCXOJHYIO MAaTpPHUILY
MOSIBUJIACH XOTsI OBl OJIHA €e IMPOM3BOAHAs, KOTO-
past 6112 ObI HEM3MEHEHHOM WIIM MPHEMIIEMO U3-
MEHEHHOMN.

Takast opraHu3anus )XxU3HU Ha 3eMJjie MpeaoI-
penenuia NyTUu ee JajbHeHlIero CylecTBOBaHUS
U SIBIISIETCSI MEXaHU3MOM €CTECTBEHHOTO OTOOpa
JapBUHOBCKOM 3BOJIIOLMH, 1711 KOTOPOM HEOOXO-
JUMa U U30bITOYHOCTh, U U3MeHUUBOCTh. Ho oHa
e MpeloNpeesieT U yCIOBUS CyLIeCTBOBAHUS
BO BPEMEHU JIFOOOTO KUBOTO — 0053aTEIbHOCTH
HeIpephIBalolIeiics Henu MOKOJIeHUH, KoTopast co-
npoBoxaaercs 00s3aTedbHON U30BITOYHOCTHIO
KaK YCIIOBUEM CYLIECTBOBAaHHUS CaMOMl HeIlpepblB-
HOCTH, HelpeKpallarouencs ToJIbKO A0 TeX Iop,
[OKa coXpaHsieTcsi HeoOXoaumast Il 3TOro U30bl-
TOYHOCTh. M Bce TO, YTO MPUBOMAST KaK «yAUBU-
TeJIbHbIE» BO3MOKHOCTHU XUBOTO, HE OoJiee yeM
abcomoTHO HeoOxoaumble ero aTpudyTel. Taxk,
OJlHA KJIETKa OakTepuil 3a CYyTKU IPU pa3MHOXKe-
HUM C MaKCHUMaJIbHOM peasbHO peajin3yeMoi CKo-
pOCTBIO JieNieHUs] 0€3 KECTKO JACTEPMUHUPYIOLIUX
BHEIIHUX YCJIOBUH NOAAEPKAHUS UMCIEHHOCTH
3aliMeT 00beM BceX MOped U OKEaHOB; IIOTOMCTBO
onHOro oayBaHuyuka 3a 10 sier 3aliMeT BCIO MMOBEpX-
HOCTBb HAIllel IUIAHETHI, IOTOMCTBO Napbl MBIIIEH
3a 15 met — oOweM Bceii nmuTocdeps! u T. A. Pe-
aJIbHO € BCE OHM CYUIECTBYIOT B HEKOEM pPaBHO-
BECHOM KOJIMYECTBE C BECbMa OTr'PaHUUYEHHBIMU
konebanusmu. Bee cBepx Toro morubaet, obecrie-
yrBasi BUJY CYIIECTBOBAaHUE. DTO IJIaTa 3a MOJ-
JIEp’)KUBAHNE HEM3MEHHOCTH (BepHEe MpHUeMIIEMOI,
MUHUMAJIbHOW M3MEHUYMBOCTH) MATPHIIBI, T. €. Te-
HOMa B ITOKOJICHUSIX.

W 4yenoBek B 3TOM OTHOIIEHWH HE MCKIIIOUEHUE.
[To manHOMY TOKa3aTeNo0 OH, CO3MaHHBIN bruocde-
PO, HE OTIIMYAETCS U HE MOXKET OTINYATHCS CKOJIb-
KO-HHOYIb TPUHIIUITUATBHO OT JAPYTUX BUIOB.

B cytku mpoucxoaut B cpemtem 10° pasinuHbIx
MOBPEXKACHUI B TeHOMe Kaxjaoi kierku [1]. B 06-
IEM 3TO OOBIYHBIM MpOoIecc, KOTOPHIM BCTpeua-
€T MOJArOTOBIIEHHYIO cucTeMy pernapauuu. Ho pe-
napaunus UaeT He MTHOBEHHO, 3((PEeKTUBHOCTD €€
He abCOMIOTHAS, U MEXAY HapyLIeHUSIMU U perna-
pauueil HabII0aeTCsl AMHAMUYECKOE PaBHOBECHE.
Ha ypoBHe agaykToB 3Ta BeIWYMHA OOBIUHO Ha-
xoautcest B pamkax 1-10 amgaykroB Ha 108 Hykieo-
0B [2]. Takum 00pa3oM, B reHOMe MOCTOSIHHO
(paBHOBECHO KaK pa3HULA MEXIY CKOPOCThIO BO3-
HUKHOBEHHUS U pernapainuii) UMEITCcs MOBPexK/Ie-
HUSL.

Ha makpoypoBHe (110 KJI€TOYHBIM MaciiTadam)
MOBPEXKIECHUS Peaji3yroTCsl B Pa3jIMyHbIE XPOMO-
COMHbIe HapyuieHus. OHM yKe He penapupyrorcs,
a SIIMMUHUPYIOT BMecTe ¢ kietkaMu. s numpo-
LIUTOB, HAIPUMED, TAKOE TUHAMUYECKOE PaBHOBE-
cue MEXAy peanuzalueil HepenapupoOBaHHBIX I10-
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BPEXKACHUI B PErUCTPUPYEMbIE XPOMOCOMHbBIE Ha-
pYIICHUS MO Kjaccy «abeppaluu XpOMOCOM>» B
HopMe KoJiebsercs ot 1 mo 3 % ot obmiero mysa
kietok [3; 4]. Ho ocHOBHBIE COOBITUS TPOUCXOIAT
Ha ypPOBHE T€HHBIX MYTallMi, MO3ITOMY UX TECTH-
poBaTh 3HAYMTEILHO CIOXHee. B cuny mmeromumx-
Csl METOJMYECKUX BO3MOXKHOCTEH JIydIlle BCEro
M3yueH IeH rumokcanTuHdochopubozmnTpanche-
paswel B nuMmdonuTax yenoBeka. B 3aBucumMocTn
OT METOJIa aHan3a U UHIUBUAYAIBHBIX Pa3Inunn
4acToTa ero MyTUpoBaHus (MO KOTOPOW, 4TO
OYeHb CYIIECTBEHHO, MOHUMAIOT TOJBKO TOJIHYIO
WM MPAKTUUECKH TIOJHYIO YyTpaTy (pepMEHTATHB-
HOM aKTMBHOCTH KOJAUPYEMOTO 3TUM Te€HOM dep-
MEHTa) KojebeTcs OT MepBhIX eAUHUI] 10 He-
CKOJIBKUX AecaTKoB Ha 106 kieTok [5—7]. D10 ToXKE
HEKOE PaBHOBECHOE COCTOSTHUE.

[TpuHuMas BpeMst )U3HU TUMQPOIUTOB =~ 1 Mmec,
monyuaeMm (1-50)x10-6 myraumii Ha T'eH, Ha KIIET-
Ky 3a Mecai uian =~ (1-50)x10-5 3a rox. B renome
yeJoBeKa Mo pa3HbIM olieHKaM oT 50 mo 150 ThI-
csau renoB [8]. Ecnu ¢ Takoii cpeaHeil 4acTOTOM
MYTHUPYIOT BCE TE€HBI, TO €XETrOJHO B KaXJOu
KJeTKe 1 TeH CTAaHOBUTCS TMOJTHOCTHIO HEAKTHBEH
BCJIEJICTBUE TEX WM MHBIX CTPYKTYPHBIX M3MEHe-
HHUH, yKe He y3HABaeMbIX CHUCTEMOW pernapamuu
KaK MUIIEHb JIJISI UCTIPABJICHUSI.

KoneuHo, 3T0 04eHb MPOU3BOILHOE JOTYIIEHHE.
KneTku pasHbie, TeHBI pa3Hble, MPOIECCHI TTOBPEXK-
JeHuit 1 3((HEKTUBHOCTH penapaliuy y HUX He O/U-
HakoBas. M1 ocoGeHHO Ha/ekKHO TOJKHA OBITh 3a-
HIMIIeHa OT MyTallUil penpoAyKTUBHAS CUCTEMA.
Ho 510 pa3nuuus B pa3bl, a HE Ha MOPSAKU, TaK
YTO MyTalUi M B 3apOJBIIIEBOI cepe Hen3oex-
HO J0JKeH ObITh U30bITOK. Ha ux myTu crost pas-
JUYHbIE PENPOIYKTUBHBIE (DUIBTPHI: ATUMUHAIUS
MYTaHTHBIX TaMeT, 3UroT, smMOpuoHoB [9]. Tak,
Harpumep, yactora cuHapoma Tepuepa — 1 ciy-
yaii Ha 50 3auyatmii. Ho 99 % 3urot u sMOpuoOHOB
yOupaeT nmpeHaTalbHbIM GUIBTP MyTeM CIOHTAH-
Horo aboprtupoBanus. Tem He menee, 1 % u3 Ta-
KUX 3a4aTHH MPOXOIUT 3TOT (UIBTP, B PE3Yib-
TaTe 4ero poxaaercsa O6onbHOU pebenox [10].
OnuH n3 400 HOBOPOKIAEHHBIX UMEET aHOMAJIUU
MOJOBBIX XpoMocoM TUIOB 47, XXX; 47, XXY;
47, XYY; 45, X [11] u 1. . [ reHHbIX MyTaluid
aHanmu3 3GGEeKTUBHOCTH MPpEeHATalIbHOro (GuimbTpa
1 4acTOThI €ro MpeofoJIeHUsl KpaliHe cioxeH. Ho
OIICHKY BCE K€ JaTh MOXHO. Tak, CKpymyiae3HbIi
aHaliM3 MUKpocaTeTMTHBIX (Short tandem repeats
— STR) TeTpaHyKJICOTHIHBIX TOBTOPOB MOKAa3all,
YTO y CHOHTAHHBIX a0OPTYCOB 4aCTOTa MYTHUPO-
BaHus cocraBmia 9,8x10-3 Ha JIOKyc, Ha ramery,
Ha MOKOJIEHHE, YTO B 5 pa3 MpeBbIIIAeT CIIOHTAH-
Hbll yPOBEHb MyTHUPOBaHMS HaHHOro Tuia STR
[12]. 1 aTa moBbIIeHHAss MyTaOMIBHOCTh, KaK OT-
MeUaroT aBTOPBI, HE MOXET OBbITh JOCTOSHUEM
TOJBKO MOBTOPOB; MOKHO OXMJaTh, YTO OHA 3aT-
paruBaeT U HUHbIE JOKYChl, B TOM YHUCII€ U CTPYK-
TYpHBIE T€Hbl. DTO BCe — HArpys3ka Ha IpeHa-

TadbHBIM GUIBTP U, KaK BUIHO, OH MPEOJoseBa-
ercsi. C Kakol ke yacToTon? 3/1ech OIIEHKM CTa-
HOBSITCSI OYEHb MHTEPECHBI, a BBIBOABI JOCTATOY-
HO HEOOBIUHBI, €CIIM UX PACCMATPUBATH B TPAJIH-
IIMOHHOM TIJIaHE.

st Homo sapiens, ucxons U3 BCel ero HUCTO-
pHYU 3a MEpUOJT TIOCTIe pas3zieiieHHs TUHUN IIMMITaH-
3¢ U TOM, KOTOpas MpuBeia K COBPEMEHHOMY 4e-
JIOBEKY, YaCTOTa BO3SHUKHOBEHUS HOBBIX BPEIHBIX
MyTalluidi B KOAUPYIONIUX 00JIacTSAX reHoma, co-
MMPOBOXK/IAIOIASICS AMUHOKHUCIIOTHBIMHM 3aMEHAMH,
COCTaBJIsUIA JUISl KAXXAOTO KUBOpOXkAeHHOTO 1,6-3.
DTO cpefHee KOJMYECTBO BPEAHBIX MyTallUi, KO-
TOpbIE MPEOI0JIeBAIN NIPeHATAIbHBIA QUILTP U
MOJIJISKATN OTOOpY MyTeM 3JIUMHUHAIIMU UX HOCH-
Tesel Temephb y)kKe B MOCTHATaJbHOM mepuoje [13;
14]. Taxum 06pa3oM, JTOHKHA ObLTA POKIATHCS JTOC-
TaTOYHAs! U30BITOYHOCTD JIIOJICH, UTOOBI Y HEKOTO-
PBIX TeHOM ObLT 0€3 TaKuX MyTaluid (XOTsI ¥ C UHBI-
MU MYTalUSIMU, HE BJIUSIONIUMHU Ha BbIKHMBaeE-
MOCTb) U 3TO A0 Obl BO3MOKHOCTH COXPAHUTHCS
poay nroackoMmy. M Tak B KaKJOM IOKOJIEHUU.

CraenaH BBIBOJ, UTO peajibHO BO3HUKAOLIAL
4acTOTa BPEAHBIX MyTaUHUi OJau3Ka K Mpeaeny
BPEIHBIX MYTALMI [JIsI BUJOB C TAKOU PENPOLYK-
TUBHON aKTUBHOCTHIO, K KOTOPBIM OTHOCHUTCS 4e-
noBek [13]. HeoObluHO B 3TOM BBIBOJIE ABTOPOB
TO, UTO B SIBHOW (popMe Mpu3HaETCs HEOOXOU-
MOCTh M30BITOYHOCTHU IS TOTO, YTOOBI YeloBe-
YECTBO HE 3JIMMHUHUPOBAJIO KaK BUI M3-32 MyTa-
LIMOHHOU Teperpy3ku. TolbkO BOT U30BITOUYHOCTD
3Ta XapakTepHa Jylsl eproa 3BOJIIOLUM YelloBe-
Ka, KOrJa cpefaHee KOJIUYECTBO JETe I KaXIOou
JKEHIIIUHBI cocTaBlIsiyio okoyo 10. A myTabOuib-
HOCTbh COOTBETCTBOBAJA IOTEXHOTEHHOMY, T. €.
9KOJOTUYECKH YUCTOMY MEPUOIY.

Hpyroii BeIBOJA KacaeTcs NMyTed Moaiep:KaHus
paBHOBecHOU (BepHee, OUeHb MEJIEHHO pacTyIIeH
MOYTH Ha MPOTSKEHUH BCETO BPEMEHU 3BOJTIOINU
YeJloBeKa) YMCICHHOCTU monyisiuu. ABtop [14]
CUMTAET, UTO AJIUMUHALMSA ITUX BPEIHBIX MyTa-
uuii B OOJIBINIEN Mepe MPOUCXOUsIa 32 CUET Oorpa-
HUYEHUS PEMPOAYKTUBHBIX BO3MOKHOCTEN JTIOACH,
y KOTOPBIX cOOpanoch HECKOJIbKO TaKUX MYyTa-
LM, 1 B MEHbLIEH — 32 CUET eCTECTBEHHOI'0 0TOO-
pa. BeposiTHO orpaHuuYeHre PenpOAYKTUBHBIX BO3-
MOKHOCTEH — 3TO TOT K€ CaMblil METOJI ecTecT-
BeHHOro otbopa. M Tak ke Kak ocTajbHble (ak-
TOPBI €CTECTBEHHOT'O OTOOpPA, MOCIeq0BATEIHHO
yCTpaHseMble YEJIOBEUECKON IUBUIN3AlUEN 3a
MOCIIEITHUE MOJITOPaA CTOJETUS, OTPAHUYEHUS pe-
MPOJYKTUBHOM CIIOCOOHOCTH YCIIELIHO MPeoI0JIe-
BAIOTCSl 9KCTPAKOPIIOPAIBHBIM OIIOJOTBOPEHHU-
€M, TEXHOJIOTUSI KOTOPOIro OBICTPO COBEPILEHCTBY-
ercsi. Ho camoe cyliecTBeHHOE CerojiHsi To, 4TO
K KJIACCHYECKUM MyTalusM (KOTOpBIE MOKa TOJIb-
KO 00CYXXJAI0TCs B JIMTEPATYpPE B CBSI3U C PaBHO-
BECHBIM COCTOSIHUEM TOMYJISIUI) Haa0 100aBUTH
Ha TOPSIOK 00JIee 4acTO BO3HUKAIOUINE TAKUE U3-
MEHEHUS] B TEHOME, KOTOPBIE JIUIIb OTPAHUYCHHO
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CHWXKAIOT (MM M3MEHSIOT) QYHKIMU MPOAYKTA,
KOJIUPYEMOTO T€HOM.

J1s mocnenyouux MyTallMOHHBIX COOBITHI
0co0oe 3HaueHHe MUMEIOT I'eHbl HYKJIEMHOBOTO 00-
MeHa U, B MEPBYIO O4Yepe/ib, FEHbI pernapalnuu. ITo
CBSI3aHO C T€M, YTO KaXXIblii TaKOi MyTHpPOBaB-
M TeH nmpeBpaliaeTcsd B ICTOYHUK MOBBIIIEHHON
MyTaOMIbHOCTH Bcero reHoma. Mx nmeranbHbI
aHajau3 B BbIOOpKAaX MOMYJISLMI MMOKa3aja HEUTO
OYeHb HacTopaxuparolee. Bot nBa mpumepa Tta-
KUX uccienoBanuii. B mzyuennnix 10 renax Oen-
KOB cucTeMbl penapaiuun (u3 70 u3BecTHBIX) y 135
3I0POBBIX JIIOJIEH, Cpeld KOTOPBIX BEIU MOUCK, Y
7 UHIUBUIYYMOB OOHAPYKUIM MYTAIlMU B OJHOM
n3 reHoB [15]. OT1o tonpko B 10 renax uz 70. Ecnu
IKCTPAIOIUPOBATh OOHAPYKEHHYIO 4aCTOTy Ha
Bce 70 reHOB, TO MOXHO OXUJATh, YTO Y TPETH
OOBIYHBIX, BHEILIHE 3I0POBBIX JIIOJIEH OAUH U3 Te-
HOB penapaiuu (Jake He BCeX BOOOIIE CYyIIECTBY-
omux, a Toabko 70) mytupoBaH. Ho HamHoro
yale BCTpeyaroTcsl u3MeHeHus 6osee cinabble, KO-
TOPbIE OTHOCATCS K KaTerOpuu «HOPMAJIbHOTO
noinumopdusMa». HopManbHbIM 3TOT MOIUMOP-
(¢bu3M MOXHO Ha3BaTh OYEHb YCIOBHO, T. K. OH 3a-
TparuBaer penapauuto. Tak, B 5 reHax penapa-
LMY BBISBIEHO 9 aMUHOKHMCIOTHBIX 3aMEH, U3 KO-
TOPBIX 6 B HEKOHCEPBATUBHBIX AMUHOKHMCIOTAX.
B nonynsimoHHoN BIOOPKE 300POBBIX JHOJIEH OHU
BcTpeyarorcs: ¢ yacroroil ot 0,04 no 0,45 u mo-
TYT CIOYKUTh (aKTOpAMU PHUCKA PA3BUTHUS 3JI0Ka-
YeCTBEHHBIX omyxouei [16]. B memom sxe s re-
HOB, €CIIM YYUTBHIBATh BECh I'€HOM, 3Ta BEIMUMHA
eme Oosee 3HauuTeNbHA [17].

Ecnu cymmupoBaTth Bce nMogoOHBIE JaHHBIE, TO
MOXHO CHENATh €lle OJUH HeTPAJAULIMOHHBIN (15
KJIACCMYECKUX MpeacTaBiieHnil) BbiBoA. CyTh ero
B cleayronieM. TeMIbl MyTUPOBAHUS, XapaKTep-
Hble 11 Buga Homo Sapiens, TakoBbl, YTO B CPe-
HEM I10 YeJIOBEYECKOW MOMYJISLUM U3MEHWIH 3Ha-
yalye MocieA0BaTeIbHOCTH I'eHOMa JI0 TOTO Iipe-
Jena, npu KOTOPOM €LIe MOXKET MOJAEPKUBATHCS
CYIIECTBOBaHUE BU/JA HA CTALIMOHAPHOM (MU KBa-
3UCTAIIMOHAPHOM) YPOBHE TOJBKO IMPH peajn3a-
LMK €r0 PEenpoayKTUBHOTO MOTEHUMAIA HA YpOB-
HE OCHOBHOI'O IEpHOAA CYILIECTBOBAHUS YeJloBe-
4yecTBa. B 9KOJOrMYecKu YMCTBHIX YCIOBHSX, KO-
HeyHo. M 6uocdepHnoe (1. e. B cocraBe buocde-
PBI ¥ TIO/T €€ KOHTPOJIbHBIMU MEXaHU3MaMHM) CyIIe-
CTBOBAaHHE YEJIOBEKa O0ECIeunBalio 3TO OECKOM-
MMPOMUCCHO XeCTOKOM 1eHoi. s 6nochepsr nHO-
ro u OBITh HE MOXKET.

B Hoocdepe Takoe Hernpuemnemo. Ho Huuero
B3aMeH Hoocdepa moka He cozmana. [Tocnencreus
COBEpULIEHHO OYEBUIHBI — CTPEMUTEIBHOE Hapac-
TaHUe MYTallMOHHOW Ieperpy3ku, Bce 0ojiee HeCOB-
MECTUMOM € XM3HbIO. TOIBKO HE BE3/le C OJAMHAKO-
BOH CKOpPOCTHIO. AHAJIN3 TOJBKO KJIACCHUYECKUX
AyTOCOMHO-PEIIECCUBHBIX 3a00JeBaHMil (C yueToM
YPOBHSI T€HETUUECKOM MPUCIIOCOOIEHHOCTH TOMO-
3UTOT MPU ITUX 3a00JICBAHUAX) U YPOBHS POXK/ae-

MOCTHU IPUBOJUT K €IMHCTBEHHO BO3MOXHOMY BbI-
BOJAY: B YCIOBUSX IJIAHUPOBAHUS POKIAEMOCTHU
4acTOTa HOCHUTENEH PElecCCUBHBIX 3a00I€BaHUI B
MOMYJISIIMU MOXKET TOCTUTHYTh 45 % [18]. D10
TOJIBKO 17151 KJIACCHMYECKUX HACIEACTBEHHBIX Oo0Ie3-
Heit (1 To He Bcex BUIOB). [[71s1 BCcero 310poBbs, KO-
TOPOE HACJEICTBEHHO MPEAOINPEAEIeHO U 0003Ha-
YaeTcsi TYMAHHbIM TEPMHUHOM «HACJIeJACTBEHHAs
MPEAPACOI0KEHHOCTh», MYTAllMOHHAS [Ieperpys-
Ka OyJeT pacTh BMECTE€ C POCTOM BO3MOXKHOCTEN
MEIUUUHBI, KOMIICHCUPYIOLIEH BO3PACTAOIIYIO
Oone3HeHHOCTh. Ho 3TO yke cTpeMuTeNnbHBIN My-
TalMOHHBIN caMmopasroH. Ilpu orcyrcTBUM pa3Bu-
TOW MEIMLIMHBI HapacTaHue OOJIE3HEHHOCTH O3Ha-
YyaeT COKpaLIeHHE MPOAOJIKUTEIBHOCTU KU3HU.
MeauunHa HCKYCCTBEHHO U TOJBKO Ha YpPOB-
He (EeHOTUNAa KOMIIEHCHUPYET MHOTHE MYTAaIlUH.
Ho Ha ypoBeHb MOJIEKYISIPHO-T€HETUUYECKUX IIPO-
LIECCOB 3TO HE BiusieT. YTO MpoucxoauT Ha ypoB-
HE reHOMa, MOKa3aHO MPSIMbIMHU IKCIIEPUMEHTAMU
HAa MbIIIax. B JIMHUM MBIIIEN C YCKOPEHHBIM CTa-
pEHUEM, Y KOTOPBIX MPOAOIKUTEIbHOCTD KU3HU
cocranisia 9,9 mec (rmo cpaBHeHuto ¢ 18,9 mec y
KOHTPOJIBHBIX MBIIIEH), CKOPOCTh HAKOIJICHUS
MyTauuii (Mo MCCIeTOBAHHOMY MapKepy) Oblia B
10 pas Beime [19]. MyTauum npuBoAsiT K yCKO-
PEHHOMY CTapeHMIO0, YCKOPEHHOE CTapeHue co-
MIPOBOX/1A€TCs MMOBBIIIEHUEM YPOBHS MYyTalMH,
KOTOpasi IPUBOJUT K JaJIbHENHIIEMY YCKOPEHHIO
crapenusd u T. A. [Ipn npsMornHENHON 3KCTparo-
JSIUMU Bce sICHO. McXOQHO MmO MexaHUu3MaM BO3-
HUKHOBEHMS KU3HU BCEH MOJIyTOPaAMWILIMAPIHO-
JIETHEW 3BOJIOIMU U CAMOW BO3MOYHOCTH €€ MOJ-
JIepKaHUSI )KUBOE MOXKET OBITh TOJIBKO JTMOO U30BI-
TOUYHBIM, JINOO MCYE3HYTb, TEHETUUYECKU JIeTPaIU-
poBaB. UrHopupoBaHuEe 3TOr0 YEJIOBEYECTBOM —
MyTh K CAMOYHUUTOXeHUIO0. M TO, 4YTO mpoucxoaut
MpU HYJIEBOM MPUPOCTE C MUHUMAIIBHON poXkaae-
MOCTBIO, — 3TO 3hPEKTUBHO (PYHKIIMOHUPYIOIIUI
MEXaHHU3M caMOyHH4TOXeHusi. EcrecrBeHHO, He
BCEX HAPOJIOB M HE BO BCEX CTPaHaX, a TOJIBKO TEX,
KTO BBIOpAJI 3TOT MyTh U MPOYHO CTAJ Ha HETO.
Ka3zaioch Obl, TaKOH 1IeHOH (MCYE3HOBEHHE O/I-
HUX 3THOCOB, Y KOTOPBIX HYJIEBOM IPUPOCT, U 3a-
MEHa UX JIPYTUMH, Y KOTOPBIX PENPOYKTUBHBIN
MOTEHIIMAJ Peau3yeTcsi B MOJTHON Mepe) MOXKHO
OCTaHOBUTH Jerpajanuio reHodoHaa dyemonBeye-
ctBa B nenoM. Ho 3to He Tak. ToT cTpemurens-
HBII POCT HACENEHUs, KOTOPBIA OTMedajcd B IO-
cinennune 100 met, mpu ero AajbHEHIIeM coXpaHe-
HUM (JTake OCTOPOKHO MPOTHO3UPYEMOM) MpPUBE-
JIET K OYEHb OBICTPOMY HCUEPIIAHUIO BCEX pecyp-
COB TIJIAHETHI C MOCIEAYIOMNUM KoJjutancoMm. Ecnu
K€ OH OCTAHOBUTCS, TO HAUHETCS JErpajalus re-
HopoHaa. Ho yemoBedecTBO mepenuio B Hoochep-
HYIO CTAJIMI0 CBOEro cyiecTtBoBaHus. M temnepn
BCE MPEBPAIIAETCS B BOMPOC BOJIM U BPEMEHU.
Bropoe nanpasnenne Kpusnca CBsI3aHO C MOSB-
JIEHWEM, Pa3BUTHEM M, HAKOHEII, IIPEBPAIICHIEM B
OIpeaEeTSIIONIYI0 MAacITA0bl MIaHETAPHBIX MPO-
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LIECCOB HEOMOJOTUYECKYIO (MM Ja)ke aHTUOMOIIO-
TUYECKYI0 IO CBOEH cyTu) opmMmy deroBeuecKoi
JEeSITeIbHOCTH: TPOMBIIIIEHHOCTD, CEJIbCKOE X035~
CTBO, «IIPUPOJOTNOIB30BAHUE», — IPU KOTOPBIX
buocdepa Hu3BEeaEHA 1O YPOBHS MOJACOOHOTO XO-
3sTCTBA M MepecTpauBaeTcsl (MM BOOOIIEe YHUY-
TOXAaETCs])) B COOTBETCTBUU C TPeOOBAHUSIMU K
MOJCOOHOMY XO3SHCTBY.

B pesynbraTe cBOCH «XO3AHCTBEHHOMN JESATEIb-
HOCTH» YEJIOBEYECTBO YK€ CeroJHs, COrJIaCHO
pacuetam akaza. B. A. Kosasl, Biusier Ha Ouocde-
py B 2000 pa3 cunbHee, ueM oHa cama Ha cebst [20].
Kak cnencrBue, corimacHoO MporHosam, 3TO MpuUBe-
JIeT K MOIIHBIM OOIIEeNIaHeTapPHBIM U3MEHEHUSIM
B TeueHue Omwkaimux 50 jer. Ilnomans myc-
ThIHb yBenuuuTcs Ha 50 %, McYe3HET 4eTBEPTh
BCEX JKUBBIX CyIIECTB M T. A. HO 3TO mo MHeHHIO
OonNTUMHCTOB. [leccuMuCThI %e BoOOIIEe yBEpeHH,
YTO HeOOpaTHMBIN KOJUIANC YK€ Hadajicsi. A BOT
4yTO OylIeT pealibHO, 3aBUCHUT, C OJHON CTOPOHHBI,
OT IOKa HEeU3BeCTHbIX Bo3MoxHocTelr Hoocdepsr,
a ¢ Ipyroil — OT IPYTUX COCTABIISIIOUIUX KPU3U-
ca. Boobuie-To nmyTh yHuuTOX€HUS1 brocdeps! kak
CaMOJOCTATOYHON CUCTEMBI U CO3/1aHHE BMECTO
Hee MOJIHOCTBIO YIPABISIEMOTr0 MOICOOHOTO XO035ii-
crBa Hoocdepsl cama Hoocdepa kak cucrema,
cKkopee Bcero, nepexuser. Ho Mup npu s3tom us-
MEHHUTCS BecbMa KapIMHAJIbHBIM 00pa3oM C He-
MPEICKA3yEMbIMHU MOCIEACTBUSIMHU I JAJIbHEHIIEH
ssomorun Hoocdepr. 160 moka coBepIlieHHO He-
MOHSITHO, CMOET JIM YeJIOBEK BOOOIIE TIUTETbHO
cymectBoBaTh B Hoocdepe 6e3 buochepsnt, unm,
JIMIIUBIINCH MOCHEAHEH, OBICTPO YCTYIUT MECTO
JIPYTUM, UM K€ CAaMUM CO3JaHHBIM (popMam paszy-
Ma. 1 Hoocdepa kak cuctema OyneT pa3BUBATHCS
JIaJIbIIIe, «HE 3aMETUB MOTepHU OoHIa».

TpeTbuM HampaBiIeHUEM SIBIISETCS HEBBIITOIHU-
MOCTb OCHOBHOI'O IPHUHIIMIIA COBPEMEHHOMN LUBU-
JIM3alMU — TOCTyJlaTa 00O0OIIEHHOr0 ryMaHu3Ma
— JKU3HU U1 BCEX JIIOAEH B yCIOBUSX, JOCTOM-
HBIX Y€JIOBEKA, COOTBETCTBYIOIIUX TAKOBBIM B
pa3Buthix crpanax. Ilo ¢popme — 310 HeoOxomU-
MO€ YCIIOBUE CUACTIMBOH XU3HU. UTO-TO, UTO Oe-
peT Jydilee U OT KaluTaau3Ma U OT KOMMYHH3-
Ma, a UMEHHO: )KUTh B JIOCTaTKE, C BBICOKUM Me-
JUUUHCKUM U COLMalbHBIM obecrneueHueM, Oe3
cTpeccoB, 06e3 BoiiH. ITo cyTu ke 3TO Kakoi-To
HEOCO3HAHHBIN TI00anbHbIl camoobmaH. [Ipuse-
neM KoHKpeTHble pacueTsl. B CIIA, roe ypoBeHb
KU3HU OYEHb BBICOKMU (HO, TEM He MEHee, He ca-
MBI BBICOKMH B MHUpE), Ha AYIy HaceJIeHUs pac-
xonyetrcs B 200 pa3 Gounbiie sHepruu, yem B 120
CTpaHax, OTHOCAIIMXCS K 9KOHOMHYECKH clIabo
Pa3BUTHIM.

CeroaHst B Mupe exerogHo cxkuraercs 10 mupn
ToHH ycnoBHoro TorutnBa [20]. Ecnu Bce crpansl,
B KOTOPBIX YPOBEHb KU3HU HEBBICOK, MOJTHUMYT
CBOIO PKOHOMHKY XOTSl OBl O YpPOBHS, BIBOE
MmenbIero, uem CIHIA, To 3a TOJ CrOpUT TPUILIU-
OH TOHH yCJIOBHOT'O TOIUIMBA. [l1aHeTa MrHOBeH-

HO MPEBPATUTCS B TMTAHTCKUN KocTep. A uepe3
HECKOJIBKO JIET TaKOTO TOPXKECTBA PABEHCTBA XO-
polieit )Ku3HM Ha 3emiie BooOIe He OCTAHETCSl HU-
yero, criocobHoro ropetb. Ceituac 10 % Hacerne-
Hus 3emin ucnolib3yeT 90 % Gmosnornyeckoii mpo-
nykuuu [21]. Ecnu 115t mpoBO3TIALIEHHOTO PaBeH-
CTBa 6CI[HBIM CTpaHaM, K KOTOPbIM OTHOCHUTCHA
OOJBIIMHCTBO, YIACCATEPUTH MOTPedIIeHre OMOoII0-
TMYECKONW MPOAYKLUMHU, TO Yepe3 HECKOJbKO JIET
HUYEro cheAO0OHOro y)Xe Ha IUIaHeTe HUTIE He OC-
taHercs. M Tak BO BceM. A HacelleHUE CTPEMU-
TEJIIbHO pacTeT. 3a NPOILIOoe CTOJETUE €r0 YMC-
JIGHHOCTh yBenuuuiach ¢ 1 1o 6 mipa, u Bce 1o-
MBITKM OT'PAaHUYUTH POCT MOKA3alINd TOJIBKO OTHO
— HEBO3MOXHOCTb OCYILIECTBJIEHUSI 3TOTO.

IICTBeprIM HalpaBJICHUCM ABJIACTCA TO, YTO
MO>XHO Ha3BaTh COLMAJIBbHBIMHN MCXaHHU3MaMHU
«BHYTPEHHEIr0» CaMOYHUUTOKeHUsl. Boob1e-To o
MCXaHHU3MaX CAMOYHHUYTOXCHUA IMUIITYT U TOBOPAT
y&Ke JaBHO: OPYKHME MacCCOBOI'O YHUUTOKEHHUS,
CIIOCOOHOE HCIIEIEIUTD LEJIbIE KOHTUHEHTHI, IJIO-
OaylbHOE 3arpsi3HEHUE, KOTOPOMY TECHO Ha 3emJie
U KOTOPOE YK€ Hayallo 3aMyCOPUBATH OKOJIO3EM-
HOE KOCMHMUECKOE MPOCTPAHCTBO; (paHTACTHIECKOE
110 CBOEH CKOPOCTHU U PACTOUUTENIBHOCTH U3bIMa-
HUE U3 3eMJIM «II0JIE€3HBIX HCKOITaEMBbIX», B KOTO-
pble IpeBpamaeTcss Bcs TUIaHeTa — BOJA, HEPTH,
pyabl, TopHBIE TTOPOabl (nepepabaTriBaeMbie B
meOeHKy), BO3ayX (M3 KOTOPOTO 3a0UpaArOT KHC-
JIOPOJT JUTSL IPOMBIIIUICHHBIX 1ieneit) u 1. . Ho B
repexoIHbIi repuos ot buochepsr k Hoochepe
MOABUIIUCh U TCIEPb CTPEMUTCIIBHO PA3BUBAIOTCA
HCTaTUBHBIC COLMAJIBHBIC MCXAaHU3MBI, HAIlpaB-
JICHHBIC, B OTJIIMYHEC OT TEXHOJIOTUH U OKOHOMUKH,
HEe BOBHE (Ha pa3pylleHHe IIAHETHI), 2 BOBHYTPD,
Ha JIMKBUJAIMIO TOrO OOIIECTBa, KOTOPOE UX Jie-
JIeeT M BOCHPUHUMAET.

Hauanocws Bce ¢ Ge3ynpeyHoil umen — orpa-
JIUTH YeJI0BEeKa OT OE3MyITHON, OOIOPOKpPAYCHHOM,
3aopMaIN30BaHHON TOCYAApPCTBEHHON MAIMHBI,
OT TUpPAHUU, ITOAABJICHHA BCETO TOI'O, YTO HE YK-
JaApIBAETCsl B TOCHOJCTBYIONIYIO KOHUEMIMIO, 1
T. 1. Tak nosiBuiacek exkmapauus mnpaB 4ejaoBeKa.
Ho B Hell kak aOCONIOTHOE TOPXKECTBO CBETJION
UACH MpaB JIMYHOCTU 3aJIOXKUIIN HEYTO IMPOTHUBO-
ITOJIOKHOC — YTBEPKACHUE TOI'O, UYTO MHTEPECHI
JIMYHOCTH TIPEBbIIIE NHTEepecoB obiecTBa. Ho 00-
[IECTBO COCTOMUT M3 JMYHOCTEN. M Kak HU KpyTH,
a MOJIyyaeTcsl YTO MHTEPEeChl OJHOW JIMYHOCTHU
MIPEBBIIIE NHTEPECOB APYroi. Bompoc Tonpko B
TOM — Kakol. [ToaToMy He B nekjaapauuu, a B
peanbHON IeHCTBUTEIBHOCTH BCEe OYJET 3aBUCETH
OT BO3MOXHOCTEH JIUUYHOCTH PEAIU30BATH CBOE
npaBo. Peanuszauus npaB 3aBUCUT OT CPEICTB U
SHEPIruM TOTO, KTO XOYET peaqnu30BaTh CBOM XKe-
manus. M60, kak celvac yxe OUYeBHIHO, JTFOOBIC
J)KeJIaHUs MOYKHO 00Jieub B PpaHr Impas. ITockos-
Ky K€ DHEpPTrHUs U CPEACTBAa CYMMHUPYIOTCS IIyTEM
00beANMHEHUS JIMYHOCTEN, UMEIOIINX OINHAKOBBIE
KejlaHuda, MCXaHU3M CAMOYHHNYTOXKXCHHA Hadall pe-
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AJIM30BBIBATHCS U CTPEMUTEIBHO HAOUPATh YCKO-
penue. [l BBIMOTHEHUS KelTaHUsl HEOOX0IUM Me-
XaHU3M €ro peajau3aluu. DTO Jydllle BCEro cle-
JaTh TAaKUM OOpa3oM, YTOOBI JKeJTaHHE CTaIo y3a-
KOHEHHBIM, T. €. PEBPATHIIOCh B CTAThIO 3aKOHA.
Torna oHo mproOpeTaeT yxe He MPOCTO AEKIapH-
poBaHHBIE B 00IIIei opMe «IIpaBa», a Takue mpa-
Ba, BBINOJHEHHE KOTOPBIX B KOHKPETHOW Temeph
yke (popme obecrieunBaeTcs rocyJapCTBEHHONH Ma-
IIMHOM M CTaHOBUTCA OOsI3aTeIbHBIM IS Bcex. B
JIEMOKPATHYECKUX OOIIecTBaX 3TO O4YeHb IPgek-
TUBHO BBIMNOJHSAETCS O0COOOH, MPU3HAHHOMN, yBaXka-
€MOM U JaKe NPUBETCTBYEMOM COLIMAJIBHOM TEXHO-
JIOTHEH, MOJTYYUBIIEH Ha3BaHUE «I0OOMPOBAHMSI.

Bot xonkpeTHsblll nmpumep. ['omocekcyanusm
O6uonornuecku 6eccmbicieH. OH BeIeT K penpo-
JYKTUBHOM 37IMMHHAIMMU ero Hocuteneil. O6yc-
JIOBJIEH KaKUMHU-TO MOJHAJIIEIBHBIMH OCOOEHHOC-
TSIMU reHoTumna. PenpoaykTuBHbI 0TOOp Hempe-
PBIBHO 3JIMMUHUPOBAJI €ro, yIepKUBas B IOIYJIs-
LUK HAa HEBBICOKOM ypoBHE. [lo ompeaeneHHOoro
BPEMEHHM OH CUUTAJICS T'€HETHUYECKUM HapyIIEeHU-
eM. ['oMocekcyanu3M 4acTo cOolpoBOXKAaeTcs I10-
BBIIIEHHON aKTUBHOCTBIO ero Hocutens. ['omocek-
CyaJlu3M €ro HOCHUTEIN OOBSBUIN MPABOM UEIOBE-
Ka, UX 00beOUHEHUSI HAaYaIl MHTEHCUBHOE J1000U-
poOBaHue, U MPOLIECC HE TO YTO MOUIeNd, MPOCTO-
Taku nobexasn. Yepes HeKoTOpoe BpeMs ero odu-
LHMAJIbHO OOBSIBUIIM HOPMOM, MPUHSIN COOTBET-
CTBYIOILIME 3aKOHBI, HAYAJIM BBIXOJAUTh MAaCCOBBIM
TUPAKOM COOTBETCTBYIOIINE M3JaHUS, MMOSIBUIINCH
OJHOIOJIbIe OPULUHATIBHO 3apErUCTPUPOBAHHBIC
Opaku, HHTEHCUBHO HAaYMHAIOT FOTOBUTH OOIIle-
CTBEHHO€ MHEHHUE K IOSIBJICHUIO Y TaKuxX nap je-
Teil myTeM KJIOHMpOBaHUsA U T. A. W Bce 3T0 —
MOJ] OYeHb MHTEHCUBHYIO (Ha 3aKOHHBIX OCHOBA-
Husx!) mponaranay romocekcyanusma. Koneuno,
HEJb3sl, KaK 3TO ObUIO paHbllle, CYNTATh TOMOCEK-
cyasms3M npectyiieHueM. Ho Henb3st u nmponaras-
IUPOBATH €ro. boIbHBIX TyOepKyIe30M, HAIIPUMED
HUKTO IpecTynHUKamu He cuutaer. Ho u3 aroro
HUKTO HE JIeJIaeT BBIBOJ O HEOOXOIMMOCTH IPO-
naraHjabl TyOepkyJjesa.

Heurto nomo6Hoe Hayanoch U B Ouostuke. To,
YTO CEroJHs MPOUCXOAUT, — 3TO U HE OMO-, U He
3THUKA. DTO KECTOUANIIUN MPECCUHT, HAYMHASl OT
MOJIUTUYECKOTO U 3KOHOMHUYECKOTO AABJIEHUS Ha
YPOBHE T'OCYAAPCTB /10 OTKPOBEHHOI'O TEPPOPU3-
Ma ¥ OaHAUTU3MA OTAEIBHBIX IPYII U JTUYHOCTEH,
Mpu KOTOPOM YOMBAIOT Bpaueid, COTNIAIIarOINX-
csl o mpocbbe OepeMEeHHBIX JKEHIIUH MPEepPhIBATh
OEpPEMEHHOCTb, PACCHIIAIOT «HEKEIATEIbHbIM yye-
HBIM» T10 TIOYTE B3PBIBIIAKETHI, YHUITOXKAIOT OIIbIT-
HbIE TTOCEBBI U T. .

[TsToe HampaBieHNE CBSI3aHO C MOSIBICHUEM (U
HayvyaJaoM peajn3aluu) Ka4YeCTBEHHO HOBBIX BO3-
MOJKHOCTEHM MOJATOHKHU PEeaJbHOrO MHUpa MOA MUP
HepeaabHbIN. [IpuHIUNINATbHON 0COOEHHOCTHIO
YEeJI0BEUECKON MCUXUKH SIBJISIETCSI CIOCOOHOCTh K
abctpakTHOMY MbIieHU0. COOCTBEHHO TOBOPS,

MMEHHO BO3HUKHOBEHHE a0CTPAKTHOTO MBIIIJICHUS
U CTAJI0O OCHOBOM IOSIBJIEHUS! TOT'O, UTO Ha3blBa-
0T pazyMoM. Takue aTpuOyThl MBIIUICHUS, KaK
BOCIIPUSITUE MPOUCXOASIIEr0, €ro KOHKPETHBIN
aHAJIN3, aJIeKBAaTHOE MOBEJEHUE B COOTBETCTBUU
C KOHKPETHBIM aHaJIM30M, YyBCTBO peajbHO IPO-
HUCXOASIIEro U T. J. CBOMCTBEHHbI )KUBOTHBIM U IIpe-
KpacHo y HUX pa3Butbhl. Ho pa3BuTto oHO OYeHb
CTPOro MPEAMETHO U KOHKPETHO. TOJIBKO UeloBeK
1 (B KaKOW-TO caMOil HAYAJIbHOM, 3a4aTOYHOM cTa-
JIM1) 4eI0BEKOOOpa3Hble 00€3bsIHbI MOTYT, JKUBS
B peaJbHOM MHUPE, MBICIIEHHO IPEACTaBIISATh cede
MHp He cyuecTByrouuil. BooGuie-to abecrpakTHoe
MBIILIJIEHUE KaK HECOOTBETCTBUE MUPOBOM pealib-
HOCTH ITOBCEHEBHOMN >KM3HM JOJIKHO, IO JIOTUKE
€CTECTBEHHOI0 0TOOpa, HEYKOCHUTEIBbHO YyCTpa-
HATBCA JapBUHOBCKOM 3Bosnonuen. [louemy ono
BCE K€ MOSIBUJIOCh U CTPEMUTEIBHO, OYKBAJIBHO 3a
HECKOJIbKO JECSITKOB ThICSY JIET, BOIIPEKU ecTe-
CTBEHHOMY OTOOpY, CTaJl0 AOMUHHUpYIOLIENH co-
CTaBJIISIIOLIENH YeIOBEYECKOTO MBIIIJIEHUS — BOII-
poc ocobwIii. Ho y) MOCKOJIBKY CTallo — TO OHO
u omnpenemwio nossieHue Hoochepsr. Onpenenu-
JI0 OHO U MPUHLMIHAJIBHYIO OCOOEHHOCTh UejoBe-
YEeCKOW MCUXUKU — OajlaHC MUpa, peaabHO OTO-
OpaxaemMoro B CO3HaHUH, U1 MUPaA, TOPOXKIAEMOTO
abcTpakTHBIM MbllLieHueM. M moBeaeHue yenose-
Ka (nmroboro!) — 3T0 peanmmzanus KOMIPOMHCCA
MEXAy €ro BHYTPEHHUM HepeaslbHbIM MUPOM U
peanusiMi, CyLIECTBYIOIIMMU BHE 3TOI'O0 MHUpA.

ITockonbKy € BHYTPEHHUN MHUP Ye€IOBEKa —
3TO MHUD €ro BOOOpaXXeHHUs, TO MO OTHOUIEHUIO K
3TOMY BUPTYQJIbHOMY MUPY BHEUIHHUM SIBISETCS
u camo Teno udenoBeka. [loka ecTtecTBeHHBIN OT-
0Op B YEITIOBEUYCCKOW TMOMYJISIUKA JACHCTBOBAI 3(-
(beKTUBHO, OH MOJJEPKUBAT BECbMa CTPOTO PaB-
HOBECHE MEXK]y HepeaJbHbIM MHUPOM UeJIOBeKa U
aJIeKBATHBIM BOCIIPUSITUEM MHUpa peaibHOro. Bo-
JII0 MUPY HEpeaJbHOMY B CO3HAHUM YEJIIOBEKA HE
JaBajl, JMUMHUHUPYS, B cllydyae yCUJIEHHUS BUPTY-
AIIbHOCTH, HOCUTEJIEH TAKOTO CABUHYTOT'O PaBHO-
Becus. Haunnas ¢ OmmkHUX noaxomaoB kK Hoocde-
pe (rme-to ¢ xonna XX B.), cutyauus crayia ObI-
CTpO MeHsThCS. Pa3BuTHe HayKH, UCKYCCTB, TeX-
HUKH, TEXHOJIOTUN MPHUBEIO K TOMY, UTO BO3HHK
M TIOIIEN MO YCKOPSIOIIEeH CABUI PaBHOBECHS B
CTOPOHY MHUpPa HEPEaJbHOTO. DTOT MUP OKa3alcs
HMCTOYHUKOM HOBBIX HJEH BO BcexX cepax >KU3HU.
U ecnu panbie oH ObLT JOCTOSIHUEM TOJBKO MpE-
CTaBUTEJEN MHUpa MCKYCCTBA, TO TENEPh CTal
MaCCOBBIM MOCTABIIMKOM HHTEIIEKTYaJIbHOTO
Matepuaia, obecreunBiiero B nociennue 200 et
B3PbIB Pa3BUTHS LUBUIU3ALINU.

KoHeuHo, YBETMUUIINCh U «OTXOJIBI» — HU3Bpa-
LIEHHAsl HEpeaJlbHOCTh. Ho Temepp K Hell cralu
OTHOCHUTBHCS OYEHb TEPIMUMO. A TIpUHSTHIC B Jie-
MOKPATHYECKOM OOIIeCTBe HOPMBI, MpaBa, 3aKo-
HBI MTO3BOJISIIOT HOCHUTEISIM TAKOW HM3BpAIlleHHOMN
HEpeabHOCTHU (ITPU HAJIMYUH Y HUX HEOOXOIMMBIX
CPEACTB) MOATOHSATH MO Hee OKPYXKAIOIIYIO pe-
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anbHOCTh. [loka ele B OTHOCUTENBHO PEAKUX CITy-
yasx U BechbMa JIokalbHO. Ho TexHuueckue, Tex-
HOJIOTUYECKHE M COLMaJIbHbIE BO3MOKHOCTH, CIIO-
coOHble 00ecneunTh TaKyl MOATOHKY, PACTyT
CTPEMUTEIBHO.

[TosiBeHMe M COBEPILIEHCTBOBAHUE BUPTYyallb-
HOT'O KOMITBIOTEPHOTO MHUPA M COBMEILEHHE €ro C
MCUXUKOHN 4YenoBeka oOecrneynBalOT MacCOBBIN
TPEHUHT JIIOOOH, HUYEeM He OI'paHUYEHHOU Hepe-
aJbHOCTH. B Hee MOXHO MOTpPy3UTHCS, MOTHOCTHIO
OTOPBABIINCH NCUXUKONH OT Mupa peasnbHOro. Ho
yeM Oonpuie OyaeT Takoil OoTpbIB, TeM OoJibliIe
OyaeTr «ocTaToO4YHbIN 3pdexT» — KemaHue 3a-
THaTh peaibHbI MUP B CO3/aHHBIM COBMEIIEHUEM
MHTEIJIEKTYaJIbHOM MAIIMHBI M KUBBIM MBIIUIEHU-
€M MUD BUPTYyaJIbHBIM. 3arHaTh BCE, UTO TOJIBKO
MOXHO, IJI1 MAaKCUMaJIbHOTO COBMEIIECHUS Pealib-
HOCTH C HEpPEAJIbHOCTHIO (a MOCKOJBKY TENO ue-
JIOBEKA TOXE BHEILHEE 110 OTHOILIEHUIO K BUPTY-
aJIbHOMY MHDY, TO 3aTOHSIIOT U €ro, Kak 3TO Cei-
yac JeialoT, HallpuMep, TpaHCCeKcyalibl). 3a-
rHaTh, 160 6€3 ITOro BUPTYAJIbHBII MUP JOJITO HE
npocyuectByer. KTo-To yiiaeT B 3TOT BUpPTYyasb-
HBIII MU MOJIHOCTBIO M MCUYE3HET B HeM (CHauana
MCUXUYECKHU, a 3aTeM IMPOCTO MCUE3HET, MpeKpa-
TuB O6uonornuyeckue pynkuuun). Ho xro-to Gyner
CABUTaTh PABHOBECHE HACKOJBKO CMOXKET, 3aro-
HSSl peajbHbIi MUDP B CBOW BUPTYyaldbHBbIH. A BOT
HACKOJIBKO CMOeT — Oy/eT 3aBUCETh OT €ro BO3-
MOXHOCTEH — JEHEr, 9HEPruu, BIACTH U T. 1.

MOHO 0XMIaTh MOSBICHUS TPYIMI <O MUHTE-
pecaM», 0OBbEAUHEHHBIX OJHOM MporpamMmon o0-
LIer0 HepeaJlbHOTO MHUpa. TeXHUYECKHe U TEeXHO-
JIOTUYECKHE BO3MOKHOCTU BMECTE C COIMAJIbHBI-
MH yCIOBUSIMHU Bce Ooisiee u Ooiiee CABUTarOT
KOMIIPOMHUCC MEXKIY pPeabHbIM M BHUPTYaJbHBIM
MUPOM B CTOPOHY BHYTPEHHETO MHpa UYeJIOoBeKa
B yiep0 peanbHomy. Kak ciegcrBue, nmpoucxo-
JTUT Bce OoJiee TIIyOOKOE MOTpY)KeHUEe JIoJeH B
CO3/IaHHBIN B X BOOOPaKEHUU BUPTYAJIbHBII MUP
C TIOATOHKOM TMOJ HETrO BCEr0 OCTAJbHOTO peajib-
Horo mupa. M nenarot 310 Bee Oosee u Hosee ak-
TUBHO, YCIEUHO, MaclITabHO U MaccoBO, IO
Mepe CUJI U BO3MOXXHOCTEH, Ha BCEX YPOBHAX —
OT IIKOJIBHUKOB /10 BIIACTh UMyLIUX. UTO U3 3TO-
ro BCEro IMOJIyuYuTCs, OyIeT 3aBUCETh OT MOSB-
JeHUSI caMOperynupyromux mexanuzmos Hooc-
¢deprl. Ho moka HEBO3MOXKHO Ja)e MPencTaBUTh
HU Pa3BUTHS CMEIIEHUS PEabHOTO MHpa B CTO-
POHY BUPTYaJIbHOTO, HU YPOBHS JTOMYCTUMOTO
pPaBHOBECHS, HU KOHTPOJIbHBIX MEXaHU3MOB TaKO-
ro Impoiecca.

[llecToe HampaBlIeHME OTHOCUTCS YK€ K YHC-
TO HOoocepHOU Tpobieme. Bee, uTo 10 cepevHbI
MPOIUIOTO CTOJETHS AENANI0 YeIOBEUECTBO, B OC-
HOBHOM TIJ100aJIbHO, TOCTATOYHO 0€300JIe3HEHHO
coBMenIanoch ¢ buocdepoii 1 mpenMyIecTBEHHO
3aTparuBajio TOJbKO YeIOBEUYEeCTBO KaK OIWH U3
Bun0B buocdeprr. M naxe B mepexoaHblil mepruon
Bce 3TO OBUTO enie (mpu a0OBIX MacHiTabax U Ha-

MpaBJICHUSIX) «BHYTPEHHUM JejaoM» buochepsr.
UenoBeyecTBO MOTJIO YHHYTOXUTH camoe ce0ds,
OCHOBATENIbHO momunate buochepy, naxe yHuu-
TOXHTH €€ (HO TOrna emie — TOJIbKO BMECTE C CO-
0011), 3aMEHUTH OJHU BUJbI APYTMMHU U T. 1. Bce
3TO B MOJIHOW Mepe U OCTAJIOCH (M Ja’ke OYEeHb OC-
HOBaTEIBHO MPUYMHOXUIOCK). Ho, kpome Toro (1
HE3aBHCUMO OT TOTO0), BKJIIOUMJIUCh HOBBIE 3aKO-
Hbl — 3aKOHBI pa3BuTus Hoocdepsl. Uenopeue-
CTBO 10 CHUX IIOP TOJIKOM HE CMOTJIO MOHSTh U CBO-
UX cTapeiX, B cocraBe buocdepsl, 3akoHOB pas-
BUTHS. A TOJUTHUKA, MHTEPECHl KJIAHOB, THOCOB,
KOoH(eccHil U T. II. ake UCTOPUIO YEIIOBEUECKOI
LUMBUIIM3ALUM AENaloT HelpeAcKa3yeMol — OHa,
KaK y TaJaHTIMBOIO WIIIO3UOHUCTA B LIUPKE, Me-
HSIETCS C KaXX[IbIM HOBBIM IIPUXOJOM K BJIACTHU B
CTpaHe, peruoHe, MUpe HOBBIX cwil. YTo ke Kaca-
eTcst 3aKoHOB pa3Butusa Hoocdepsr, To B 3TOM
HaIpaBJICHUHU Ja’ke HE HAUMHAJIU JyMaTh.

Tem He MeHee, OAMH M3 TAaKUX 3aKOHOB (MOXKa-
Ty, €MIUHCTBEHHO OYEBUAHBIN) YK€ 0003HAUMIICS.
OH cBoautcs (B camoil obuieit ¢popme) K ToMy,
4yTo ¢ nosinenneM Hoocdepbl Havyagach ee 3BO-
mouust. 1 oHO U3 ee HampaBiieHUH — 3TO MOJI-
rOTOBKa K MOSIBIIEHUIO HOBBIX (hopM paszyma. 1o
CUX IOp Ha 3emJie CYLIECTBOBAJ TOJIBKO OJIUH pa-
3yM, HOCHTEJIEM KOTOPOTro OBLIO YeIOBEYECTBO, a
eqUHUIIEH M3MepeHuss — 4dejoBek. B buocdepe
pa3yM MorJjia opouTh ToJIbko bruocdepa. B Hoo-
cthepe HOBBIN pa3yM MOXKET MOPOAUTH TOJIHKO
JPYrou, 10 HEro CyulecTBoBaBlIMid, padyM. B buo-
cdepe CyliecTByIOIIee JKUBOE Ha OCHOBE CITydaii-
HBIX U3MEHEHUH B MaTpHUIAX U U30BITOUHONW MHO-
JKECTBEHHOCTH CO3J1aeT HOBoe uBoe. B Hoocde-
pe Ha OCHOBE Pa3yMHOM AESITEIIbHOCTH CYILECTBY-
omuii pazym, mo ngoruke Hoocdepsr kak cucre-
MBI, JIOJDKEH CO3/1aBaTh HOBBIA pazym. Ho ecnu B
ciaydyae 60uochepHOro MpOUCXOXKICHUS pa3yma,
BO3MO’KHBIM MAaTE€pUAIbHBIM €r0 HOCUTEIIEM MOT-
Ja ObITh TOJBKO OMOJIOTMYECKasi OCHOBA, TO MPHU
HoocdepHoii sBOJIIOIIMN MaTepUaJbHONH OCHOBOM
MO’ET ObITh, B IPUHLIUIIE, BCE YTO YT'OJHO.

BooOmie-to yxe He ogHO JecATuiIeTne Kubep-
HETUKH MHUIIYT U TOBOPST O CO3/1aHUU PA3YMHOTO
MMOKOJICHUS «JIyMaromux mamuH». CpeacTBa mac-
COBOH MH(pOpMAINH, pa3BUBas 3Ty TEMY, PUCYIOT
KapTUHBI MUPA, B KOTOPOM €IMHBINA IS TNIAHETHI,
O00BEAMHEHHBI B MOTYUYYIO CE€Th, MAIIMHHBINA MH-
TEJUIEKT MOJYUHUT cele JoAel, caenaB U3 HUX
CEpBUCHbBIE 3JIEMEHTHI, 4 3aT€M M BOBCE YCTPAHUT
3a HEHaZJOOHOCTbIO. MOXET ObITh, TPU KAKOM-TO
0coOOM IMMOBOPOTE COOBITUH, TAKOE TEOPETUUECKHU
u Bo3MoxHO. Ho mitst Hoocdepsr Bce 310 cmrmmkom
rPOMO3AKO, HEMOBOPOTJIMBO M CIUIIKOM YX YHC-
TO «mo-uenoBeuecku». M moaroroska cozmaHus
HOBBIX ()OpPM pasyma HIET cpas3y IO MHOTHM Ha-
npasieHusiM, Oepst Haualo, Kak Hambdosee mpopa-
0oTaHHOE, OT Omonornueckux Hocutenen. Bee ato
MOJKET TOKA3aThCs TUIOXUM H3JI0KEHUEM TUIOXOU
OKOJIOHAYYHOU (PpaHTACTUKH.
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Ho BoT xoHKpeTHBIe nMpuMepbl paboT B KOHK-
peTHbIX HampaBieHusiX. COBepIIeHHO HEOXKUIaH-
HO O0Ka3aJIoCh, YTO 3MOpPHOHATIbHbIE HEPBHBIE
KJIETKM OT Pa3HbIX BUJOB COBMECTUMBI. DKCIEpPU-
MEHTAJIBHO MOKa3aHa BO3MOXHOCTb MEPEKUBAHUS
1 nudPepeHITupOBKU IMOPUOHAIILHBIX HEPBHBIX
KJIETOK Ipo30Quiabl B MO3ry aM(puOuii U Mieko-
nuTaromux. Ha 3Toit ocHOBe yxke NnpeaiokeHo mpu
ONpPE/ICNIEHHBIX XUPYPTUUYECKUX BMEIIATEIbCTBAX
B IIEHTPAJbHYIO HEPBHYIO CUCTEMY YEJIOBEKa MM-
MJIAHTUPOBATH €My CMeCh 3MOPUOHATIBHBIX Kile-
TOK 4YeJ0oBeKa M 3MOpPHUOHAJIbHYIO HEPBHYIO TKaHb
CHeLMaIbHO MOJYYEHHBIX B J1a00OpaTOpun MyTaH-
TOB Apo3odutsl [22].

Ho BoT oOpatHoe Hampasienue. Kietku Mo3-
ra 4eloBeYeCKOTo 3MOpPHOHA MEPEHECIU B MO3T
9MOpHOHA KPBICH (MOPLUUSIMH BO BCE OCHOBHBIE
yacTu Mo3sra). Ilocie Takoro mepeHoca Mmpoucxo-
nuna udgepeHIMpoBKa KIETOK ueloBeKa B HEl-
POHBI, ACTPOLMUTHI U OJUTOJEHAPOLUTHI, pacipe-
JeTISIOIIMECs B IIEPEIHEM, CPEIHEM U 3aJHEM MO3-
re KpbIChl ¢ 00pa30BaHUEM CAMOI'O YTO HHM Ha €CTh
HAaTypaJIbHOTO KPBICUHO-YEJIOBEUECKOTO XHUMeEp-
HOTrO rojioBHOTO Mo3ra [23]. U ecnu mpusHaBaTh,
YTO OPraHOM MBILUUIEHUS SIBISETCS MO3T, TO Kak
OLEeHUTH nojiyueHHoe? Ho Takoe TBOpeHne — uH-
nuBuAyanbHoe. M Mo 3aKkoHaM HacienoBaHUs, B
MOKOJIEHUSIX TNepenaBaTbesa He OyneT (mo kpaiHei
Mepe, COrJaCHO COBPEMEHHBIM IMPEICTABICHUSIM).
Ho B03MOXHOCTH TeHeTHUYEeCKOM MoaupUKaun
CTAHOBSITCS HEOTPAHMYEHHBIMH. YK€ B KJIETKH
YeJI0OBEKa YCIEIIHO MEPEHOCSAT HE OTACIbHbIC TeHbI
U Jaxe He uX HabOophl, a LeNble UCKYCCTBEHHO
chopMUpOBAaHHBIE XPOMOCOMBI. EMKOCTH Takux
XpPOMOCOM JIOCTHTaeT Oojiee 2 MJIH Map OCHOBA-
HHUH, U B KJIETKAaX 4YeJIOBEKAa OHMU COXPAHSIOTCS
(cyns mo anHanm3am) B MOJIHOM Buze [24; 25].

VYnakoBaTh B 6osiee yeM 2 MJIH IIap OCHOBAHUM
MoxHO 1apy Teicsiu JJIHK xonuit reHoB ot 06010
OpraHu3Ma BMeCTe ¢ HEOOXOAUMBIMH ISl (PyHK-
LUOHUPOBAHUS PEryISITOPHBIMH 3JIeMeHTaMu. A
reHbl JII0O0TO OpraHu3Ma CIOCOOHBI KOAMPOBATH
COOTBETCTBYIOIINE OCNKU B JIIOOOM IPyroM opra-
HU3Me (MpU COOMIOACHUH YK€ M3BECTHBIX MPaBUIT
KoHCTpyHupoBaHus). Ho eme BaxHee TO, 4TO Ta-
Kue OeKy HOpPMaJbHO (DYHKIITMOHUPYIOT B JTIOOOM
OpranmusMe, HaIpuMep, CIOCOOHBI BOCIIPOU3BOINUTD
CIOXHYIO (PYHKIIMIO MJIEKONUTAIOIIETO B OakTe-
pusix. B kjeTkn KuieuHoi majgouky BCTPOUIIU T'eH,
KOAUPYIOUNNA CHHTE3 OelKa MOYeK KPBICHI TUIIA
plC in, u 6akTepus nmpuoodpena cnocoOHOCTh BbI-
JIepKUBATh TUIIOTOHUYECKU cTpecc [26]. [Touku
— 3TO, KOHEYHO, He MO3Tu. MIMu aymMaTh Henb3sl.
XoTs 1 6e3 MoUeK TOXe JOJro He MOAyMaellb.
«Jlymaromux 6akTepuii» Tak co34aTh HE yIacT-
csa. Ho ¢ynkumm, obecneunBaromniue go0ble Tpe-
OyeMble MpoIlecchl, TaK co3AaTh MoxHO. Koneu-
HO, «IyMarolue O0aKkTepuu» MOTYT OBITh TOJBKO
miogoM 0oJibHOTO BooOpaxkenus. IToka. [Toxka,
MOTOMY YTO YX€ BechbMa JAJIeKO MPOIABUHYINCH

pa3paboTku B HalpaBjieHUHU ucrojab3oBanus JJHK
KaK IPUPOJHOTO KOMIIBIOTEpA, YTO HAMPSIMYIO
CBSI3BIBAET JKMBBIE CHCTEMBbl M BBIYMCIUTEIbHbIE
Mamusbl [27]. CBasbiBaeT notomy, uro JAHK sB-
JIIETCSl CAMOKOMMPYEMOH (Mpy HAIMYUU OOCITYKH-
BAIOIINX 3TOT MPOLECC APYTUX MaKPOMOJIEKYH)
Matpuleii. A obecrieunTh TpeOyeMbie CBOMCTBA
MOTYT yX€ OMOJIHUTEIHHO BBOAMMBIE TeHbl. Ca-
MO k€ KOHCTPYMPOBAHHE TOW MMEHHO TOIOJIOTHUHU
JAHK, xoTopass o0ecreuuT «BBIYUCITUTEIbHBIC»
MPOIECChI, HE MEHEe MHTEHCHUBHO pa3padaThiBaeT
HampaBJIeHUE, MOJyYNBIIEe Ha3BAHUE «HAHOTEX-
nosorust [JJHK» [28].

Ha Bcex ypoBHSIX — OT yenoBeka 10 Oakre-
pUU — THUXO, CIIOKOHHO, 0e3 mIyma, HO B KaKOM-
TO (aTaIbHOM TEMIIE PAa3BUBAETCS MOATOTOBKA
CO3/1aHUS HOBBIX TUIIOB pazyma Ha OMoOOTHYEC-
KOl ocHOBe. A B OoJjiee majiekoil (HO yxke TOXe
0003puMOI mepcrnekTuBe), NpopabdbaThIBalOTC
(moka, KOHEYHO e, TOJIBKO M5l JIeYeOHBIX IIereit)
OMOCOBMECTUMBIE KPEMHUEBbIE UMIUIAHTATHI [29)].
Be3ycrnoBHO, OHM OynyT OuYeHb MOJE3HBI KaK Jie-
TaJau KapAUOCTUMYISATOPOB UM CIYXOBBIX JJIe-
MeHTOB. Ho, kpome TOTrO, COBpeMeHHBIE MOJTYIPO-
BOJHUKH M BCS OCHOBAHHAsl Ha HUX TEXHHKa (pa-
JMOAJIEKTPOHNKA, KOMITBIOTEPHI U T. [.) MPU pa3-
paboTke KpeMHUEBO OMOCOBMECTUMOCTHU MPSIMO
BIIMCHIBAETCS BO Bce xuBoe. M Bce 370 — TOMIB-
KO HA4ajo, KOTOPOE YXKe pean3yercs.

Hagepnoe, npu 6ojee THIaTEIbHOM aHAIN3E
MOHO 0003HAYUTh M Npyrue Hampasienus [lep-
Boro Hoocdeprnoro Kpusuca. Hecouzmepumo
CII0)HEe OOCTOMT JIeNI0 C MPOTHO30M Pa3BUTHUS
storo Kpusuca. [IpuHunnuamibHas CI0XKHOCTH
3[1eCh B TOM, YTO IPOTHO3BI YMEIOT JeNNaTh TOJb-
KO Ha OCHOBE MPSIMOJIMHEHHOM IKCTPAMOIAIUU. A
¢ mepexogom B Hoocdepy paszButue mpuobdpera-
€T KaKyI0-TO COBEPIICHHO HEMOHSTHYIO HEeIMHEeN-
Hy1o ¢opmy. [a eme n Ha ocHOBe 3aKkOoHOB Hoo-
chepsl, KOTOPbIE HUKTO HE MPEACTABISCT cede
Jake B OOIEM BUIE. DKCTPAMOIAINEH OT UMEIO-
HIETOCS TIOHSATH Oy/ayIliee HEBO3ZMOXKHO. A Ipyroi
TEXHOJIOTHH TIPOTHO3a HET.

Jxuaa Hoocdeps! BoimynieH u3 6uochepHoit
OYTBUIKM M 3arHATh €ro Ha3ajJ HEeBO3MOXKHO. [1o-
stromy ucxoj Ilepsoro Hoocheprnoro Kpusuca
ceroqHs HempeackadyeM. OH MOXET KOHUHTHCS
rubenpio Hoocdephl kak cucTeMbl U deloBeUe-
CTBa KaK €ro €IMHCTBEHHOMN COCTAaBIISIONIEH; MO-
’KeT TIPUBECTU K MOSIBIICHHIO HOBOTO HOCUTEIIS pa-
3yMa, KOTOPBI OBICTPO 3aMECTUT caMo Mo cebe
ucue3aroliee, BEIPOKIAIOINIEECs YeITOBEYeCTBO MU
MOCIIOCOOCTBYET €ro MCUE3HOBEHHUIO; MOXKET IpHU-
BECTU K pa3pyLICHUIO 3eMJIM KaK HeOeCHOro Teia
C TIpeBpAIllCHHEM ero B IBUIEBOE 00JaKO, BTOPOH
MOSIC ACTEPOUJI0B WJIM BO YTO-HUOYAb ele; Tubdo
MPUBEIET K CO3aHUIO YeIIOBEYECTBOM KayeCTBEH-
HO HOBBIX, HEe TIPUCYIIUX bruocdepe KOHTPOITHHBIX
MEXaHM3MOB, K OCO3HAHUIO U OCBOCHHIO CBOETO
HOooc(epHOro craryca cymecrBoBaHus. CeromHs
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TaKuX MEXaHM3MOB He cyuiecTByeT. M ocozHanwms
HOOC(EPHOTO cTaTyca ToXke. bimxke BceX K HUM
cTout 6uosTuka. OHa yxe chopMHUpOBAHA KaK
IBIKEHHE. B OCHOBe ee JIeXKHT, MyCTh elle U He-
OCO3HAaHHOE, HO YK€ He yTHXalollee OLlyIIeHUue
4ero-to yrpoxatouiero. OHa Havanaa JelCTBO-
BaTh, OHA YK€ M3BECTHA U Npu3HaHa B mupe. [lo-
3TOMY OMOA3THKA B CBOEM Pa3BUTUH M MOXKET
CTaTh TEM NEPBBIM (HO TOJBKO IMEPBBIM!) KOHT-
POJIBHBIM MEXaHU3MOM, KOTOPBIN TOJDKEH obecrie-
YUTh MEPEXOIHBII MEPUOJI B YEIIOBEYECKOM CO3HA-
Huu oT buocdepsr (M3 KOTOPOW YeTOBEK yKe
yimen) k Hoocdepe (B koTOopyto OH yke BOIIIeI,
HE OCO3HAB 3TOT0). I BBINOIHUTE 3TO HEOOXOIU-
MO BO BCEM OOBEMeE CIIEIYIOUIMX IPaBHII: COCYIIe-
CTBOBaHUs 00€MX CAMOJOCTATOYHBIX CHCTEM —
Hoocdepst u buocdepsr; co3nanus u peanuzanuu
KOHTPOJIBHBIX MexaHu3MoB Hoocdepsr; oTHOMIE-
HUsl K a0COJIIOTHO PeasibHbIM BO3MOXHOCTSIM CO-
3laHUsl AJIbTEPHATHBHBIX CUCTEM pa3dyma U T. A.
Co BpeMeHEeM BCe 3TO Pa30BBETCS B OTHEJIbHbIE
CcTpaTernyueckue, >KM3HeHHO BaxkHble 11si Hoocde-
pbl HampaBiaeHud. Ho Ha coBpeMeHHOM 3Tare,
MoKa MX eule HeT, A1 uX GOPMUPOBAHUS U CTa-
HOBJIEHHS] BCE€ T€ HEOIPEIEICHHOCTH U MPOTUBO-
peurst mepexoHOro nepuojaa GopMHUpPOBaHUS HO-
BOI'0 HOOC(HEPHOTO CO3HAHMS HEOKUITAHHO ISl ca-
Moro cebs Bowenero B Hoocdepy uenoseyecta
JIOJDKHA B3sITh Ha cebst buostuka. B aTom ee npen-
Ha3HaueHue. M Ha 3TOM OCHOBE HAaJ0 CTPOUTH €e
JeATEeIIbHOCTD.
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BIOETHICS. A PHILOSOPHICAL FOUNDATION

Trento, Italy
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Mxyniano /Ii Bepnapno

BIOETUKA. ®PIJIOCOPCBKE OBI'PYHTYBAHHSI

Tpenmo, Imanis

ABTOp pO3BUBA€ BYEHHS NMPO OIOETHKY 3 TOYKU 30Dy Ii BUKOPHCTAHHS B OiOMEIMYHUX HayKaX, TOp-
Ka€TbCs MUTAaHb €TMYHOCTI KIIOHYBaHHS, BUKOPUCTAHHS 010TEXHOJIOTIH, 0OrOBOPIOE OCOOIIMBOCTI €TH-
ku Coxpara, BHecok Himmre, Mapxkca, I'erenst y popMyBaHHs eTHUHUX KOHIEMIiN. [Ipononye opraHisy-
Batu Komitern 3 eTukw, mo ckiajaroTtbes (1 nmpencrasieHi) 3 6iooriB, Jikapis, dizocodis, IOPHUCTIB i
BYEHUX-COLII0JIOTIB.

Koarouosi cioBa: GioeTuka, 6i0TEXHOJIOTIT, KOHIIEIIIis.
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Mxymuano /Iu Bepnapno

BUO2TUKA. PUNTOCOPCKOE OBOCHOBAHUE
Tpenmo, Umanus

ABTOp pa3BHUBaeT yueHHe O OMOITHKE C TOYKM 3PEHMs €€ HMCIIOJIb30BaHUS B OMOMEJIMLIMHCKUX HAyKax,
KacaeTcsl BOIPOCOB 3TUYHOCTHU KIIOHMPOBAHMS, UCIOJIb30BaHUsA OMOTEXHOJIOTUH, 00CyXIaeT ocoOeH-
Hoctu otuku Coxparta, Bkian Hume, Mapkca, erenst B popmupoBanne studeckux KoHuenuuii. [pen-
JaraeT opraHu3oBaTh KOMHTETHI 110 3THKeE, cOCTaBIICHHbIE (M IPEACTABICHHbIE) OMOJIOTaMU, BpayamH,

umocodamu, ropuctaMu U Y4CHBIMU-COITMOIOTAMU.
KiroueBble ciioBa: OMO3THKA, OMOTEXHOJIOTUM, KOHIICIIIIUS.

The term "bioethics' was used, perhaps for the
first time, in 1971, in the title of a book by the on-
cologist V. R. Potter: Bioethics: Bridge for the
Future, to indicate a plan for using biological sci-
ence in order to improve the quality of life.

This term has been ambiguous right from the
beginning, both semantically and philosophically.
On the one hand it indicates some form of reflec-
tion on the values subordinate to life (bios), while
on the other it denotes a meta-moral (ethos) that
evaluates the findings of biology and medicine.
This dual significance derives from the joint use
of the two terms that make it up: "bios" and
"ethos", which, while sometimes expressing a hap-
py synthesis, at others signify a profound contra-
diction. Irrefutable proof of this comes from the
whole set of definitions that have been given to
the word "bioethics’, which show that when spec-

ifying the field it covers, emphasis is placed either
on the scientific viewpoint (based on "bios") or on
the ethical viewpoint (based on ethos). In subse-
guent developments of bioethics, this ambiguity
has tended to worsen, making its meaning more
and more confused. Hence the need to find a philo-
sophical basis for it.

Although the meanings that may be given to
the term "bioethics' can differ, the object it refers
to is perfectly clear and distinct: the human body,
examined from a point of view that is new and,
in some respects, different from all the preceding
historical points of view. The human body, in fact,
is no longer considered as an organism whole and
indivisible into its constituent parts, but rather as
a set of biological functions whose organs may be
subjected to transformations and adaptations.
Hence both the single organs and the body as a
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whole may undergo changes that will alter its na-
ture. The result of thisisthat the study of the hu-
man body, from natural asit always wasin the pag,
has become artificial: artificially, it is possible to
modify human nature. From this new situation arise
the problems concerning the interventions that man
the scientist can make on the human body, problems
that are very important from the ethical, social, le-
gal, religious and economic viewpoints.

After Potter’s book was published in 1971,
bioethics presented itself as a borderline study be-
tween different disciplines. This characteristic was
further confirmed in the Encyclopaedia of Bioeth-
ics, begun in 1972 with the contribution of the
Kennedy Institute of Ethics and published in 1978.
In more recent times, bioethics claims to be a
wide-ranging and independent research project
that brings together biology and medicine on the
one hand and the human sciences such as sociol-
ogy, law, theology and moral philosophy on the
other. Epistemological interest in bioethicsis more
and more lively, tending to define the ethical re-
sponsibility of this science.

Disparate fields coexist in the research project
that goes under the name of bioethics. These in-
clude birth control, heredity and genetics, the de-
velopment of neuroscience, pharmacological ex-
periments on man, the voluntary interruption of
pregnancy, artificial insemination, organ trans-
plants, the treatment of patients with terminal ill-
nesses, and cloning.

Ethical, social, legal and religious problems
arise in each of these fields. Any solution put for-
ward is usually confused and contradictory. One
case is emblematic of the situation. At Stanford,
California, in 1971, techniques were prepared for
transferring genetic material into a receptor cell.
When the news became public, the reactions were
negative and very disturbed, because of the fear
that a person’s hereditary make-up could be mod-
ified in this way. These criticisms forced the re-
searchers to organise a convention that was held
in 1974 in Asilomar, in the United States, where
it was decided to suspend research into biotech-
nologies. However, the following year, again at
Aslomar, the suspension was suspended and bio-
technologies were subjected to rigorous control.
Thisdid not calm the waters, though, and two par-
ties were born: those in favour of and those
against biotechnologies. To complicate matters
still further, bans were imposed by the various re-
ligions. Bioethics thus became the battleground on
which different conceptions of the world, of life
and of humankind clashed.

To shed some light on the situation, two fun-
damental questions must be faced:

a) what are the relations between ethics and
biomedical science?

b) what does ethics mean for biomedical sci-
ence?

We have already seen that the term "bioethics’
takes on a dual meaning, depending on whether
one stresses "ethos' or "bios'. In the first case, sci-
ence (biology and medicine) is subordinate to eth-
ics, while in the second, ethics is subordinate to
science. Consequently there can be two different
ways of viewing bioethics, one based on "ethos",
in which ethics is independent of science, and one
based on "bios', in which ethics is not independ-
ent but is a derivative of science. This second
viewpoint is an expression of scientism, i.e. a con-
ception that claims to be able to solve all human
and ethical problems through science. Scientism is
closely linked with positivism, from which it de-
rives. Positivism is a philosophical concept that
was born in Francein thefirst half of the 19th cen-
tury and then spread throughout the whole of Eu-
rope. It is characterized by the rejection of meta-
physical speculation, attributing the role of pro-
ducing scientific knowledge to the empirical sci-
ences alone. The task of philosophy is simply to
organize the findings made within the individual
sciences. Ethics is understood as a set of proposi-
tions, devoid of meaning, that merely express ir-
rational emotions. The result is an optimistic view
of human history, which, thanks to the exclusive
merits of science, is the artifice of continuous and
constant civil and social progress.

There are well-founded motives for thinking
that the meaning given by Potter to the term
"bioethics" is precisely this scientistic one, thus
revealing an attitude of blind and absolute faith
in biomedical science. If thisis the interpretation
given to Potter’s "bioethics’, then the meaning he
wanted to give to the term immediately becomes
perfectly clear. His "ethos" refers to ethics born
from science and completely at the service of sci-
ence.

I's this interpretation of bioethics valid and,
therefore, acceptable? In fact, there are many rea-
sons for rejecting it, all finding justification in the
alternative view based on "ethos'.

To clarify this viewpoint, it is first of all nec-
essary to define the concepts of "morals' and "eth-
ics', which generally tend to be regarded as syn-
onyms. Although there is a common basis of
meaning in both of them, it is possible and advis-
able to make a distinction between them.

By "morals’, one generally understands a set
of customs and rules belonging to a given culture
and that are recognized as rules of conduct by a
person or by a group.

"Ethics’, on the other hand, is understood as a
meta-moral, i.e. a doctrine that is placed beyond
morals, which reflects on moral values and judge-
ments, to which it claims to give a foundation,
leading them to a set of ultimate principles. In the
rest of this paper, when we speak of "ethics' we
shall be referring solely to a theory that provides
a basis and justification for morals.
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It isa commonly held opinion that, in the con-
temporary world, ethical thought is in crisis. Un-
derstanding this crisis is essential if we are to clar-
ify the relationship between "ethos" and "bios"
within bioethics.

In the world in which we live, all reference to
traditional values has disappeared, and we no
longer know what the possible bases of a theory
of ethics might be. Contemporary ethics navigates
in a sea in which the foundations of metaphysics,
ontology and religion have been repudiated. The
old certainties on which an ethical theory could
be based no longer exist.

We live immersed in a nihilism of which Ni-
etzsche, in the nineteenth century, was the unheed-
ed prophet. It is from nihilism, understood gener-
ally as a spiritual phenomenon linked with the
death of God and its suprasensible ideals that the
current crisis of ethics began.

Nihilism is also characterized by the death of
the totalitarian ideologies and grand conceptions:
the thought of the Enlightenment philosophers,
who saw a rational teleology in history; Hegel's
theory, regarding the formation of the Spirit of the
world; Marxism and its kingdom of ends, in the
sense of a classless society.

Nihilism died in the ideologies that led to the
delegitimisation of ethics, which now finds itself
devoid of those traditional certainties on which is
justification was based.

Isit possibleto escape from nihilism?This ques-
tion can be given a positive answer. Nietzsche him-
self, prophet and theorist of nihilism, glimpsed a
possible solution in the "will to power". With re-
gard to ethics, a new foundation is needed. But
what are these new principles needed for, as each
foundation requires a basis without which the
building will not stand. What principles, then, can
the new ethic be based on?

It must be pointed out, to begin with, that the
new ethics are not born from nothing — they ex-
plore new paths drawing on well-defined currents
of thought, without which they could not be put
into effect. The new, therefore, consists in adapt-
ing the old to changed historical conditions. The
problem is, then, to decide which of the existing
currents of ethics should go to make up the foun-
dation of the new ethic.

Our argument is not, however, interested in
founding a general ethic but, rather, an ethic ca-
pable of giving direction in particular to biome-
dical science. One might also wonder if the eth-
ics of science may be valid for these specific sci-
ences. | am convinced that a general ethic of sci-
ence (like that, for example, proposed by Karl
Otto Apel) can grasp only some but not all the
aspects of biomedical science. Consequently, an
ethic for science in general, valid both for logic
and for the natural and social sciences, would
be too weak for biomedical science. Hence this
science requires an ethical basis capable of

grasping its specific nature. In delineating this
specific nature, we shall also find a reply to the
second question posed above: what is ethics for
biomedical science?

The foundation of any ethic cannot disregard the
ideas of Socrates, who identifies the essence of man
with his soul, defining this as intelligence, or the ca-
pacity to intend and desire good and, therefore, as
the intellectual and moral personality of man. This
new concept of "soul" and therefore of "man” were
to become a reference point for western culture.

Socratic ethics are centred on three fundamen-
tal concepts:

a) autarchy, or the self-sufficiency of reason;

b) self-control, or the control of reason over
sensible impulses,

©) liberty, or the capacity of reason to impose
itself over man’s animal instincts.

These three concepts show an unlimited faith
in reason and intelligence that qualifies Socratic
ethics as rational. And it is to reason that Socra-
tes reduces everything, even the gods, making
them moral and thus subjecting them, like men, to
respect for rules and moral values. Morality,
therefore, is at the apex of man’s conduct.

Western culture is still characterized by Socrat-
ic ethics, which have found further investigations
and developments in the thought of philosophers
who, from antiquity up to present times, have pro-
posed ethical theories that have usually expressed
particular cultural and social needs. In delineat-
ing ethics for biomedical science, | shall refer to
the essential contribution of Socrates, in confirma-
tion of the continuity between the old and the new
in ethical thought.

What is "the new" on which an ethic for bio-
medical science can be based? To find an answer
to this question, it is sensible to start from the
widespread fear that derives from its technologi-
cal applications. These, in fact, increase man’s
powers enormously, giving him the power to pro-
duce on himself changes that are so radical that
they can compromise his very nature. His experi-
ments and innovations are no longer in a field ex-
traneous to him, like the universe or the physical
world, but his very self. When man feels threat-
ened by science and believes that it can cause him
irreparable damage, then a new ethic is needed,
practical and enlightening, capable not only of
guiding the results of technological applications
but also of tranquillising man about his fate. How,
then, can one conceive the new ethic?

A new ethical theory must be based on the fol-
lowing concepts:

a) autonomy,

b) rationality,

C) responsibility,

d) realism.

a) Socrates had already declared that ethics,
founded on reason, must be autonomous (autar-
chic). This means that reason is self-sufficient and,
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therefore, capable of regulating itself, without the
intervention of external factors. What, though, are
these external factors? Above all, religion. To
avoid this form of interference, Socrates had al-
ready made the gods themselves subject to mor-
als. In the course of the centuries, many people
have repeated that ethics, by its very nature, is
not religious, because it follows pure reason alone.
This ethical rationalism was taken to its extreme
consequences by Kant, who proposed that "prac-
tical reason”, in the sense of the basis of ethics, is
independent of all knowing, religious or specula-
tive though this may be.

Ethics must be independent not only of religion
but also of politics, law and science. If ethics de-
pended on science, it would be scientism and pos-
itivism and, in the framework of the term "bioeth-
ics', the meaning to be given to "ethos' would be
that of ethics not autonomous but dependent on
biology and medicine. Why should ethics be au-
tonomous? The answer will be given below.

b) The foundation of Socratic ethics is ration-
al. Reason, by its nature and in order to be itsalf,
is self-sufficient. The development of ethical
thought, however, has also been characterized by
non-rational ethical theories, based on will, on pas-
sions, on sentiments. Thus there exists the possi-
bility of founding a new form of ethics not on rea-
son but on will. Which to choose? | believe the
choice must be in favour of reason, for at least one
important motive: through reason one can reach
the universal. A universal ethic, capable of involv-
ing the whole of human society, is the only one
capable of giving a sense of direction to the prob-
lems that are created by the technological appli-
cations of biomedical science, of giving humani-
ty, disorientated and anguished, the necessary
tranquillity to look to its future with trust.

¢) Responsibility descends from autonomy and
rationality. Implicit in Socrates but well defined from
Plato onwards, responsbility means being complete-
ly accountable for one’'s actions. Plato writes in
the tenth book of The Republic: "Everyone is re-
sponsible for his own choices! God isinnocent and
we are the sole artifices of our destiny, through
the choice we make of how to live our lives'.

The concept of "responsibility” that governs clas-
sical ethics is found again in contemporary ethical
thought, though profoundly transformed. Whereas
previoudly responsibility was based on eternity and
transcendence, now it hangs on time — time that
is not only present or immediate future, but also,
and above all, distant future. Our responsibility
must push out towards a distant future, in order to
preserve the existence of humankind from the per-
ils of the sciences that study the body of man: the
survival of humankind in the future is the result of
this responsibility — a new interpretation of re-
sponsibility that is the merit of H. Jonas.

A responsibility that, to be valid for all, now
and forever, must be founded on reason and uni-

versality and, as we shall see in section d) below,
must also start from a realistic view of matters.

d) Realism means the capacity to accept what
can actually exist, to observe the very conditions
of life and existence as they are, in their painful
and tragic essence. Reality may express itself
through joy, but that is nothing other than the ob-
verse of pain.

In the history of ethical thought, realism is a
theory that has been shared by few philosophers.
It was fostered, in particular, by Schopenhauer
and by Nietzsche. It has been reintroduced with
some determination today precisely to define the
anguish that is born out of the technological ap-
plications of biomedical science.

Let us now recapitulate the four concepts on
which to base a new ethic.

Autonomy defends ethics from external inter-
ference, such as that of religion, politics, law and
science.

Rationality allows it to reach the universal, a
necessary condition for regulating the problems
posed by biomedical science.

Responsbility makes man the arbiter of his choic-
es and obliges him to preserve future humankind.

Realism opens his eyes to the reality of things
as they are, including pain and tragedy.

Returning to the question we have posed a
number of times already: why must ethics be au-
tonomous? The reflections already made have par-
tially answered this question, but it still needs
looking further into.

As | am convinced that Kant’'s ethical ration-
alism is a necessary condition for the foundation
of any ethic in the age of science, | shall clarify
one of the cornerstones of his ethical theory. Kant
believed that practical philosophy is not based on
what "is' but on what "ought to be". This means
that ethics, based on practical philosophy, is
formed of a set of rules that are not deduced from
historical, social or scientific data. To use a tech-
nical expression, we shall say that the "ought to
be" (ethics) is not deduced from the "being" (real-
ity). Vice versa, any attempt to deduce the "ought
to be" from the "being" is an error of logic that
leads to scientism and positivism.

The greatest danger for bioethics comes, there-
fore, from scientism, which creates theillusion that
science can solve every kind of human and ethi-
cal problem. Science can certainly solve scientific
problems, but it cannot solve ethical ones, which
belong, as Kant has shown, to another order: that
of what ought to be.

Scientism, the offspring of positivism, came into
a crisis with its progenitor in the second half of the
last century. In the last few years, however, thanks
precisely to the outstanding discoveries made by
biology and medicine in manipulating the human
body, scientism has come back into fashion more
strongly than ever before. Scientists, authorities in
their fields yet with little knowledge of ethics and
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philosophy, cannot resist the temptation to appear
wise and as master of virtue and to assume the
mantle of prerogatives which belong to God.

Bioethics, at this early stage of development,
must avoid two opposing radical threats. scientism
and theologism. Of scientism we have already spo-
ken. With reference to theologism, we specify that
this is a conception which attributes to God rath-
er than to man the capacity to judge and decide
on the results of biomedical science. The reason
therefore lies in the fact that human nature, be-
ing created by God, may not be artificially modi-
fied by man, not even in the name of scientific
progress. The duty of scientists, vice versa, is to
care fore, protect and improve the human body.
Thus, while in scientism it is man who decides, in
theologism it is God. Kant would say, in this mat-
ter, that, in the presence of God, man has no more
to add: if thereis a dispute between man and God,
then God, definitively, will always prevail.

Scientism and theologism are the principal
causes determining the ambiguity and contradic-
tions in bioethics. Each claims to represent the
truth and considers the other to be wrong. These
two interpretations cannot, unfortunately, be re-
conciled: either one or the other applies.

Correct development of bioethics would require
overcoming both scientism and theologism. But
how? It would be over smple and banal to think-
ing of excluding their representatives from bioeth-
ics. Even were this desirable, one would have to
establish which authority would hold the power of
exclusion and which authority that of attribution.
It is evident that the problems arising are of such
complexity that they would render the situation
even more obscure and incomprehensible.

Then how to we deal with this difficult situation?
The sole route | see available is to take note of the
existing situation. It is a fact that certain research-
ersin biomedical science have a scientistic and pos-
itivist view, which is proper to their subjectivity and
to their culture. As it is difficult to change their
view, what can and must be done is to separate
their scientific activities from their manner of un-
derstanding theses activities. While the results ob-
tained with their scientific research into the human
body are universally valid, their assessments of
those results remain debatable. To some they are
acceptable and to others no. Thus, if one considers
that their scientist attitude is a obstacle to the de-
velopment of bioethics, it is necessary to move so
that they cannot apply it to influence decisions re-
garding the use of scientific discoveries. As the
privileged forum for the expression of scientism is
that of ethics committees, it is necessary to move
to exclude these scientists therefrom.

The same argument applies to theologism. We
cannot stop theologians and the representatives of
religion from seeing the human body as the result
of divine creation and, thus, from expressing oppo-
sition to the manipulation of human nature. What

we can, on the other hand, and, indeed, must do is
exclude them from the Ethical Committees.

If, within these Committees, there is coexistence
of "scientistic" researchers and theologians, then
conflict and misunderstanding is inevitable with
deleterious effect on bioethics.

The development of bioethics was accompanied
by the formation of Ethical Committees.

These Committees are inspired principally by
the Nuremberg Code of 1947, the Helsinki Dec-
laration of 1964 and the Manila Declaration of
1981. These were born, initially, as spontaneous
manifestations inside hospitals and universities.
Subsequently, in the main western countries, Na-
tional Committees were formed. At the same time,
attempts were made to safeguard the rights of the
person from the legal viewpoint too: it was, in
fact, declared that the human body could not be
disposed of (i.e. my body may not be touched
without my consent), it could not be the object of
commerce (there can be no trafficking with regard
to the human body) and it could not be considered
as property.

Everyone agrees on the need to set up these
Ethical Committees. The differences and argu-
ments, however, arise when people begin to talk
about their composition. Who has the right to be
a member? Scientists, philosophers, jurists, theo-
logians? These arguments are the proof of the am-
biguity that exists in regard to how bioethics
should be understood, as | pointed out in the pre-
vious pages.

Some people maintain that scientists should be
members of the Ethical Committees, because they
alone know the best way to apply their discoveries
and resolve the problems that arise from these ap-
plications. The scientigtic attitude is evident in this.

Paradoxically, this attitude is the exact opposite
of what happened with positivism. In positivism, in
fact, scientists had the right to carry out research
freely, but were not responsible for the use that oth-
ers made of their research. Now, there is the wish
to make the scientist responsible for this too, giv-
ing him the monopoly not only of scientific research
but also of the ethics that should regulate it. This
scientistic attitude would be a serious peril for un-
derstanding and developing bioethics.

This does not mean that scientists must not be-
come members of the Ethical Committees, but that
they must remain within their fields of competence.
They have undoubted authority in science, but not
in ethics. Ethics is the province of philosophers.

The Ethical Committees, in conclusion, must be
made up of non "scientist" researchers (biologists
and doctors), philosophers (of morals and of sci-
ence), jurists and sociol scientists. Each of these,
however, must exercise his authority solely within
the field in which he is an expert, without intrud-
ing into the fields of the others, and must respect
the others opinions even if he does not agree with
them. Only in this way will the Ethical Committee
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be able to unravel the tangled web that derives
from experiments on the human body. And give
man tranquillity about his destiny.
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Mapuedio [Tananioc
BIOETUYHA KYJIbTYPA

Miscnapoone mosapucmso oioemuxu ( MTDH) , Icnanis

Barato 3po6iieHo B cepi reHETUKHU: CTAI0 MOXIJIMBUM PO3IIISIIATH IeH JIFOJUHU, KOIMIIOBATH HOr0, KOM-
OiHyBaTH TOINO, ajle MUHE Yac, i BiH CTaHe OLTBIN «IOMAIIHIM», TOOTO JIIOWHA 3MOXKE caMa KepyBaTH
HUM 1 37100yBaTH BiJl HBOTO KOPHUCTb.

Mera i 3aBnaHHs 0i0E€TMKM — 3pOOMTH MOXKIMBUM CIIIBICHYBaHHS HAyKOBOI'O I TEXHIUHOTO Iporpecy
3 )KUTTSAM, PO3B’A3aTH MPOOJIEMH, SIKI BUHUKAIOTh MIXK CYCIIIJIBCTBOM Ta IHIMBIAYYMOM, IIPHUPOJIOIO 1
TEXHIYHUM OOJIa/IHaHHSAM. BioeTHka € CIOJYyYHOI JTAHKOK MK IIMMHU JIBOMa CBITaMM 1, 110 HaWBaXIu-
Billle, JoTOMAarae 3arno0irTi HaCWJIbCTBY HaJl IPUPOJIOIO 1 IIOAMHOIO. 3TifgHO 3 ii mocrynaramu, HeoOXia-
HO BpPaxoBYBaTH IHTepecHu 000X CTOPIH, SIK 3 TOUKH 30pPy €KOHOMIKH, HAYKU 1 TEXHIKH, Tak 1 3 OOKy
HABKOJIMIIHBOTO CBITY, MPUPOIHU; HEOOXITHO MPUITH A0 TAKOTO CTAHY, KOJIM BOHHU IMOYHYTH ITiSITH rap-
MOHIYHO. CIO/IH K BKJIIOUAIOTHCS i IHTEPECH JIIOJJUHH, SIKa HEPO3PUBHO OB’ 3aHa 3 yciMa chepaMu KUTTS.
KurouoBi ciioBa: 6ioeTnka, HABKOJIMIIHE CEPEAOBUINE, TEXHITHII IIpoTpec.
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Mapueso Ilanauunoc

BUO3TUYECKAS KYJIbTYPA

Menxncoynapoonoe oowecmeso ouosmuxu ( MOB) , Henanus

MHoroe caenaHo B 00JACTH T€HETHKH: CTal0 BO3MOXHBIM PACCMATPUBATH I'EH YENOBEKAa, KOIHPOBATH
€ro, KOMOMHMPOBATH U MHOTOE JIPYroe, HO NMPOMIET BpeMs, U OH CTAHEeT OoJIee «IOMAILIHUM», T. €. Yello-
BEK CMOJKET CaM YIPAaBJISTh UM M M3BJIEKATH M3 HETO TOJIb3Y.

Lenp u 3amaya GMOITUKU — CHIENIATh BO3BMOXHBIM COCYIIECTBOBAHWE HAYYHOTO M TEXHUUYECKOTO IPO-
rpecca ¢ XKU3HbIO, Pa3pelIuTh MPOOIEMbl, BOSHUKAIOIINE MEXIY OOILIECTBOM M MHIUBUAYYMOM, IIPUPO-
JIO¥ ¥ TEXHHMUYECKUM 00O0pynoBaHHeM. BUOATHKA SIBIISIETCS CBSI3YIOILIMM 3BEHOM MEX/y 3TUMH JABYMS MHU-
paMu U, 4YTO camMoOe Ba)XXHOE, TOMOTraeT MPEeAOTBPATUTh HACWIME HAJl IPUPOAON U uerioBeKoM. CoriacHo
ee IocTyjIaTaM, He0OX0IUMO YUYUTBIBATH HHTEPEChl 00X CTOPOH, KaK C TOYKU 3pEHUS] SKOHOMMKH, Ha-
VKA M TEXHUKH, TAK ¥ CO CTOPOHBI OKPYKAIOIIEr0o MUpPA, MPUPOIbI; HEOOXOIUMO MPUNHTUH K TAKOMY
COCTOSIHUIO, KOTJ]a OHM HAYHYT JeHCTBOBATh rapMOHNYHO. Clo/1a jKe BKIIOYAIOTCS U MHTEPECHl YEIOBEKa,
KOTOPBIIf HEPa3pBIBHO CBS3aH CO BCEMHU chepaMU JKU3HU.

KuroueBble cioBa: OMO3THKA, OKpYXKAMOIIAs cpea, TeXHMUECKU porpecc.

Biotechnologies

We are entering the X X1 century with an ex-
ceptional baggage of knowledge, techniques, prod-
ucts, applications and research lines related to bio-
technology.

"M odern biotechnology” is gradually taking
shape at a very fast pace ever since Watson and

Crick first described the double helix structure od
DNA in 1953 and the genetic dogma "one gene
eguals one protein” (now reviewed) was formulat-
ed. Twenty five years ago advances in molecular
biology gave way to the "New Genetics' (Nath-
ans) and set the scenario in a more significant con-
text, in particular advances in genetic or molecu-
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lar engineering, that is, "the recombination of ge-
nes or gene sequences of different origin". In the
late 70s molecular techniques using restriction en-
zymes and ligases were developed: with the for-
mer DNA can be cut into smaller parts and with
the lattes those parts can be "glued" to other genes
or gene segments. In the 80s the development of
vectors (viruses and plasmids) to which DNA seg-
ments can be integrated and transported was
achieved. A decisive step in the progression of
events were Craig Venter and Francis Collins an-
nouncement of their achievements in the mapping
of the human genome (on 26.06.00 and on
12.02.01). Such an advance was presented as the
panacea against human disease and as eventual
facilitator to extend human life, which is obviously
not a priority for the time being.

But from now on, and after the sequencing of
the human genome, other possibilities are added
to those aforementioned. However, it is only rea-
sonable not to harbour great expectations as there
is a long way to go before we actually get to
know the location and function of each individu-
al gene in the human genome (genetic map), gene
interactions (functional map), the relation of genes
and the nearly 10.000 proteins (proteomics) and
gene expressions in the living organisms as well
as their effects (individual and population map-
pings, normal or pathological nature). Needless to
say, that is not as straightforward as it may seem.

N o one can doubt the range of possibilities that
are offered to researh, preventive medicine, to the
diagnostics of serious diseases and frequently pre-
senting conditions, selective therapies, the produc-
tion of cells, tissues and maybe complete organs
(as from stem cells) that can be used for auto-
transplant purposes risk-free of inmunological re-
jection, regenerative therapies, etc., and also to the
availability of genetically modified foodstuffs of
greater quality, to the protection of ecosystems
and to biodiversity. Some of these are develop-
ments already underway whilst others open the
door to very attractive expectations (we could
mention the doing away with the theory of genet-
ic racism or superiority). Nevertheless, the ethi-
cal implications underlying some of those appli-
cations need be considered.

On the other side of the coin, however, the ter-
rible problems inflicted upon humankind by hu-
mankind in the past century are persistent and
even enlarged. The dramatic and shameful mani-
festations of psychological and physical brutality
are more often than not related to an inhuman use
of science and technology, adopting the most hid-
eous and subtle ways: wars, nuclear trials, geno-
cide, crimes against humanity, famine, lack of
drinkable water, lack of elementary health care,
avoidable diseases, woman and child abuse —
marginality, forced orphanage, sexual exploita-
tion, labor market exploitation, criminal organ

retrieval and selling, psychophysical destruction,
manipulation, mutilations, non consented to exper-
imentation; an increasing abandonment of rural
areas, massive inner an outer emigration of pop-
ulations (there are 100 million of economic emi-
grants — 1.8 % of the population of the world —
and 18 million refugees for political reasons); a
progressive urbancentrism and the subsequent con-
figuration of megapolis enclosing peri-urban set-
tlements or guettos of infrahuman conditions; ex-
termination of indigenous populations, racism; xeno-
phobia, etc.; degradation of the Biosphere; aggres-
sion to biodiversity; extinction of some species and
so on and so forth.

The dual social reaction (perplexity and pride
at what Man can do) towards morally and intel-
lectually provocative facts such as the ones result-
ing from the application of some biotechnologies
(genetic manipulation, cell fusion and cloning) is
frequently accompanied by uncertainty about
who will really benefit from so much progress and
about whether or not mechanisms of control over
the potential risks of such applications will be im-
plemented at all. The risks are namely those re-
lated to:

1) Direct harm to the human being (rights, he-
alth, evolution of the species).

— *to intimacy and privacy (collection and fi-
ling of data).

— *to health: causation of disease (tumors, in-
fectious diseases, etc.); resistance to antibiotics
(betalactamics, ampiciling); mutation: a) uninten-
tionally caused; b) sought (racial selection, the pro-
duction of warrior, the production of obedient in-
dividuals; speciation?).

2) The discriminatory utillisation so that.

— advances will help only a privileged few
who can pay for them which will no doubt, con-
tribute to enlarge differences amongst populations.

— as it isthe case with therapeutical drugs, for
instance (85 % of drugs are only made available
to the rich — 19 % of the world’s population).

— given the economic expectations at stake in-
dustries avoid doing research in monogenic diseas-
es — the so called "orphan diseases' whose inci-
dence is very low and just do research in poligenic
diseases caused by different genes and that are more
frequently presented on cancer, diabetes, athsma or
cardiovascular diseases (hypertension, hyperchol-
esteriemia, etc.) but whose incidence makes them
more profitable to the pharmaceutical industries.

— predictive tests (insurance policies, work
force testing, diagnostic purposes with aggression
to intimacy, etc.) that might restrict social promo-
tion chances for affected individuals or potential
candidates to a genetically inherited disease.

— it might favour massive unemployment (as
in the case of the agroalimentary sector).

*Note: The present article reflectsin part criteria and con-
ceptions already stated elsewhere by the author.
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3) The selective utilization (racial selection,
mental manipulation, indigenous populations, war-
riors or servants, etc.).

4) The production of chemical and bacteriologi-
cal weapons aimed at extermination.

5) The release of genetically engineered mi-
croorganisms; the resulting pathogenias of muta-
tions, etc.

6) Damage to biodiversity (to animals and their
species; to vegetables, to traditional agricultural
practices and to natural areas; alterations in mic-
roorganisms, appearance of new strains, etc.)

7) Damage to the environment: pollution and
degradation subsequent to residual waste; defor-
estation and desertisation.

8) Last but not least, we are on the way to
achieving total control over genes. We have already
succeeded in mapping the human genome and the
genomes of smaller species. we can "see" them, copy
them, retrieve them, cut them, stick them together,
recombine them with other genes of the same or dif-
ferent species, perform with them and, in short, we
can trandate this knowledge into scientific and tech-
nological realities. Some day not too much afar the
homo sapiens will be able to "turn" genes to higher
owns benefit and interest: genes will become "do-
mesticated" to serve a pre-determined purpose un-
der the direction of the human will and whim.

In the event a "fully tamed genome" were
eventually achieved — and once genetic determin-
ism is done away with for good by our own de-
sire — won’t the human being in us, which has
been gifted and engineered to reason, but capa-
ble of re-inventing him/herself at every level (that’s
why | have come to term it anthropoplastic or bi-
oplastic) end up maneouvering with its life uncon-
trollably whilst harming the future generations on
the way. Won't it, then, end up destroying itself
through the artificial hampering of its natural evo-
lution and the evolution of the species to which it
belongs, and consequently destroying the world in
which we live?

Bioethics

The term Bioethicsis due to the North-american
oncologist Van Rensselaer Potter, a fervent promot-
er of this new discipline. | would define Bioethics
as "the ethics discipline committedly implied (at so-
cietal and practical levels) in every problem result-
ing from the applications of science and technolo-
gy on bios, life in general, and more particularly
on human life, with the aim of prevent and avoid
abuse", that is to say, "the discipline in charge of
the analysis of scientific and technical performanc-
es so as to set the ethical postulates that will rec-
oncilethe utilization of progress madein thesefields
with the utmost respect for human dignity and for
the conservation of the Biosphere'.

Thus, Bioethics is above all, a tool for coexist-
ing, for living together, a discipline aiming at har-

monizing scientific and technical progress with life;
a tool to establish the framework and subsequent
guidelines that will serve to resolve conflicts aris-
ing between society and the individual or between
Nature and scientific and technical applications.
Bioethics provides the desirable humanistic link to
the fast moving scientific and technological worlds.

The conflicts herein mentioned are but a reflec-
tion of the complexities of the modern world
where Bioethics must seek the balance of interests
and provide useful guidelines. The task of Bioeth-
ics is everything but simple because of:

1) the relativism of ethics;

2) the underlying interests at stake to which
Bioethics cannot remain neutral for, should it tilt
towards the defense of economic values it would
end up in a calculator; whereas if only taking into
account ideologies or religious values, it might end
up inducing fundamentalist ideas. Those, of course,
cannot be the aims of Bioethics.

Here and there with greater or lesser innci-
dence, but nevertheless everywhere in the globe,
people talk about Bioethics, they write about Bio-
ethics, they discuss Bioethics in different forums
— public, private, scientific and academic — but,
about the likely ethical implications of biotechnol-
ogies to the extent that, little by little, a Bioethics
Culture has been settling in. This implies that a
rigorous and objective assessment of the impact
of biotechnological progress is been made. And
that, of course, calls for a definition of "progress’
from positive standpoints and for the implemen-
tation of the necessary measures to put scientific
and technical progress to the service of Man and
that without inflicting any free-of-charge damage.

Bioethics integrates and represents the conven-
tional world wide ethics accepted which are indis-
pensable for the protection of the colective digni-
ty; its postulates ought to go beyond the "mini-
mum requirements’, and must be drafted aside
form external influences or pressures of any sort;
that is, guidelines that in spite of different opin-
ions might be ordinarily applied for the common
good. I am making reference to the so called "civil
ethics’, that is "ethics whose validity is supported
on the acceptance of reality once it has been
weighed, argumented and contrasted against ra-
tional criteria and put at the service of the com-
mon good". This means that a Bioethics of "mini-
mums" will not suffice, not unless these are in
agreement with the social aims pursued, particu-
larly if taking into account that joint deliberation
and decision-making requires the exercise of con-
sensus and agreement which, in turn, will expose
ethical conceptions and behaviours that may range
to extremes within any discussion group. The
Bioethics imperative calls for the pursuit of com-
mon objectives, a balanced view on things. In
short, Bioethics responds to an attitude, a most
homogeneous attitude, at practical and territorial
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level and thus, it cannot move accross a band of
extreme oscillations in the limits of contradiction.
Neither it has to resolve insufficiently, that is, re-
sponding under the standards of influence nor seek-
ing excellency for all and every one human being.
Rather, Bioethics is to pursuit the appropriate be-
haviour and performance, as human dignity isin
itself the exponent of individual behaviour, thus,
we are to achieve collective dignity — not mean-
ing to deny or demand excellency as a personal
or professional end.

Bioethics is a civil tool for the arbitrage be-
tween science and technology on one hand, and
the human community of which they are patrimo-
ny, on the other. In a senseg, it is a relatively effi-
cient chain of wills, where a link will eventually
be faulty due to an "empty" improductive discus-
sion and, thus, once accepted the fact that Bioeth-
ics is no panacea to ever find a balance in the res-
olution of problems, it seems right for society to
set legal rules or biolaws and try to solve those
problems in the context of Law. Things as they
are, it is essential to accept that "there is no prob-
lem specific to Bioethics", but rather problems
caused by the application of biology, medicine or
bioindustries. damage to the environment, the
quality of our foodstuffs, utilization and consump-
tion, etc. Problems upon which Bioethics reflects
and tries to provide specific and positive answers.

If the advantages of biotechnology are many
and unrefutable when put at the service and ben-
efit of the individual and collective well being, one
will also have to admit that some biotechniques
— more precisely genetic engineering — have a
dark side, and pose a worrying concern that makes
them non-desirable under ethical standards be-
cause they pose a threat to privacy and the most
intimate sphere of the human being, even suscep-
tible of violating the fundamental rights of the in-
dividual: its existance, its dignity and its liberty,
or compromising the future of generations to co-
me. Bioethics is, therefore, attentive to everything
that concerns people, and humanity as a whole;
whatever concerns the Earth in which they live
and get life from, and that with the understand-
ing that science and technology are their patri-
mony. Those fundamental rights and principles
are contained in the Universal Declaration of Hu-
man Rights (1948); the European Convention on
the Protection of Human Rights and Fundamen-
tal Freedoms (1950); in the Social European
Chart (1961); the International Agreement on Ci-
vil and Political Rights (1966); the Bioethics Con-
vention of Asturias (Council of Europe, 1997) on
Human Rights and Biomedicine and other inter-
national agreements or conventions. Their de-
mands will only realize if effective compliance
with specific and universal principles is achieved;
among others:

— Therespect for thelife of the person, for per-
sonal security and the protection of the person
against inhuman or degrading treaments, be it
physical, psychical or moral.

— The self-determination and responsibility of
an individual to make his’her own decisions, hav-
ing as only restriction to the exercise of his/her
freedom those established under Art. 29 of the
Universal Declartion of Human Rights and Art.
53 and others of the Constitution.

— The non-discrimination for social, medical,
labor, contractual, etc. reasons.

— The informed consent prior to any interven-
tion, and freely delivered, with special protection
due to the rights of those legally unable to give
consent (the under-age, etc.).

— The right to privacy, in particular with re-
gard to the individual’s genetic data, which implies
both the right to know and the right not to know.

— The respect for the individual’s genetic heri-
tage, which cannot be manipulated or modified in
detriment of the individual’s own interest or of his/
her offspring, nor used to select individuals or par-
ticular racial traits.

— The rejection of biotechnologies which are
abusive in nature, aiming at inflicting suffering,
extermination or responding to belical aims.

The thing is that Biotechnology has come to
stay and that many corporations are being creat-
ed to develop it further yet with significant invest-
ment and increasing research practices. We are
witnessing a real biological and industrial revolu-
tion where resources are jointly put together (mul-
tinational corporations, universities, or public en-
tities), in a fashion of a triggering ensembles for
an ever increasing market of complex technologies
and their outputs in the fields of industry, medi-
cine, pharmaceutics, food sector, environment, etc.

Consequently, biotechnology is power. Science
and Technology have been said to be neither good
or bad. They will be qualified as one or the other
according to the application we make of their
achievements, the aims pursued and the conse-
quences they will bring about. Bioethics must
grow and mature rapidly so that it can guide in-
terventions when and where needed upon the ba-
sis of deep reflection, free of individual interests,
on how the proposals put forward by some may
affect others. In this sense, it would be useful to
introduce pragmatic elements in the reflection and
deliberations. M oreover, it must assess to what
extent objections made to some particular aspect
of scientific or technological development would
suffice to deny those who do not share the same
ideas the opportunity to benefit from their use; it
will also promote the right the express a response
when and where as needed and that without hav-
ing to do so "behind" or "beyond" the social reali-
ty and demands.
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Po3risinaeTbcsi ryMaHICTUYHA CHPSIMOBAHICTh MEAMLIMHU B PI3HI MEPiOAM PO3BUTKY CYCHIIbCTBA, Xapak-
Tep B3aEMOBITHOIIEHb MIXK JIIKAPEM 1 MaIliEHTOM.

BpaxoByrouu, 110 CydyacHa MEIUIMHA IIBUAKO TPaHCHOPMYETHCS B OIOTEXHOJIOTIIO, OCBITA JIKAPIB Ma€
CIPUATU IXHbOMY CTAHOBIICHHIO SIK I'YMAHICTIB.

KimrouoBi ciioBa: MeniimHa, ryMaHi3M, JIIOACTBO.
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Spiros M arketos

MEDICINE AND HUMANITY
National University, Athens, Greece

The aim of the article is discussion about humanistic trend of medicine in different periods of socie-
ty’s development, the character of relations between doctor and patient.

Therefore moden medicine have been transformated quickly to biotechnology the doctors education
must cause their formation as humanists.

Key words: medecine, humanity.

TepMuH «4yea0BEUYECTBO» CBS3AH C MOHATHEM
«4eJIOBEYECKHE HAyKU», KOTOPOE COYETAeTCs C
NPUHIUIIOM ryManu3Ma. OHU Takxke 0003HAYEHbI
KaK «KYJbTYpPHBIE» HayKH, B IPOTUBOBEC «eCTe-
CTBEHHBIM» HayKkaM. BaxxHo oOpaTuTh BHUMaHUeE
Ha TO, YTO MOHSITUE «BpAY» MPOU3OLILIO OT Ipe-
yeckoro ciioBa physis, KoTopoe OTHOCUTCS KO
BCEM €CTECTBEHHBIM U (U3UUYECKUM SIBICHHUSAM
(physis B mepeBojie ¢ IpeuecKkoro 03HA4aeT «IpH-
pona»). Benmnkue oOpassr ['unmoxpara (ok. 460—
370 mo H. 3.) u AnsOepra IBeiinepa (1875-1965)
TECHO CBSI3aHBI C TYMAHHOM MENULMHOM, TYMaHHU-
CTUYECKUMHU LIEHHOCTSIMU, STUYECKUMHU MOHSITHSIMHI
U MOpaJIBbHBIMU NpUHIMIAMHU. Borpoc, KoTopsblit
paccMaTpuBaeTcad B 3TOH cTaThe, HE paTyeT 3a
Bo3BpaT Kk ['mnmokpaty uiu AnsGepty LlIBeiie-
py. B Hame Bpemst mpu3bIB BepHYThbcs K ['mnmok-
paty unu Anbbepry LlIBelitiepy He uMmeeT Moj co-
0011 MOUBBI U 3BYYUT MOJOOHO YTOMUYECKOMY YT-
BepKJIeHHIO. PeaucTruHoe nocjaanue BpayaM 3aB-
TPAIIHEro HS — 3TO MPU3BIB UJATHU BIEPEd, YM-
HOXas TYMAHHCTHYECKHE IIEHHOCTH.

'yManu3mM — HeoTheMJIEMasi 4YacTh MEIULIMH-
ckoii npakTuku. [ToTpeOHOCT 00BEIUHUTD MOHS-
THS YEJIOBEUYECKUX LIEHHOCTEH C TeXHOJIOTUUYECKOM

Ecmu GBI BBI MMeN Bce 3HAHUS U XPaHUIN
BCE CEKPETHI MUPa, HO HE UMEJI TAWHCTBEHHOM
U CBSIIEHHOW CTpacTH AJis JTIOOBHU, BBl COBEP-
IIEHHO HUYerO ObI He CTOWIIH.

Yapuep ®opcman

MOIIBIO 1151 oOecrieueHus: Oyaylero MeauiHbI
Ha3pena ceituac Oojplle, YeM Korjga-iaubo, mo-
CKOJIbKY B HAcCTOSIee BpeMs MAllMeHT paccMart-
pUBaeTcs He KaK CJIOMAaBIIMHCS MEXaHM3M, a CKO-
pee Kak CcTpajarlolluid IICUXOCOMATUYECKUM
00BeKT. B coBpeMeHHOI MeaulMHe CYIIECTBYIOT
Takue MpoOIeMbl, KaK JeryMaHU3alUs U Jerepco-
Hanu3auus nanueHToB. CeroaHs HEKOTOPhIE U3
COBPEMEHHBIX MEIUKOB YTPATUJIHM UYBCTBO CO-
ctpaganus. OQHAKO MalUMEeHT — HEe MallllHa, a
MEIMIIMHCKOE OOCITy)KMBaHUE — HE MOTOYHAs JIM-
HHUSI, KOTOpasi MOXKET OeClpephIBHO HapalluBaTh
ceou Temmbl! Bosee Toro, orpoMuast OmoMeIUIIMH-
CKasi TEXHOJIOTHsS TOKa pa3peuimia HEMHOTO TICU-
XOCOMATUYECKUX MPpoOJieM B TpaJWIIMOHHBIX Ye-
JIOBEYECKUX 00JIACTSX, CO3/1aB HOBbIE MPOOIIEMBI.
3aMeTuM, 4TO MOUCK MaKCHUMajbHO 3((EeKTUBHO-
ro MIPUMEHEHHST HOBBIX OWMOJIOTUUECKUX 3HAHUU
MpeCTABIISIET OJMH U3 Hauboliee BaXXHBIX MPUH-
LUIIOB 3BOJIONMU. MBI HyXkJ1aemca B 6ojee Ty-
MaHHOW OWOMEIUITMHCKOW HayKe W JIyullned Ouo-
TEXHOJIOTUH JIS1 3/TOPOBBIX U OOJIbHBIX.

B meaumune, 6ompiie yeM B 1000 Ipyroi Ha-
yKe, MEPBOCTENEHHO BaXHOE 3HAYEHUE UMEET
CBsI3b ¢ (prtocodueli U peaurueil. Ita cBs3b ObLIA
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BeCchbMa CHIIbHOM BO BpeMmeHa JlpeBHeil ['peinn, HO
[0 Mepe TOro Kak MeIUIIMHA cTajla o0oramaThb-
Csl HOBBIMH 3HAHUSIMU U HAYYHBIMU KOHUEMIMSIMH,
OHa Hayaja OTIANAThCS OT pustocoduu, npespa-
1asiCh B CAMOCTOSITENIbHYIO HAYKy C HE3aBUCUMOM
CTPYKTYpHOH (OMOTEXHOJIOTHUYECKOM) CUCTEMOIA.
3nauenue punocoduu I'mnmokpata 1 penuruu ove-
BUJIHO B TPAHAMO3HOM Pa3BUTHM XPAMOB I'peyec-
Koro Oora uckyccrBa ucteneHust Ackuenusi. Llen-
TpaJIbHOU GUTYpOl y mocienoBaTtesneit ['unmokpa-
Ta SBIsUICS ACKJIenuif, KyJIbT KOTOPOro Hempe-
PBIBHO PACLIUPSUICS U MPOLBETAT HAMHOTO IO3Ke
mKojael ['Mnnokpara, JeMOHCTpUPYS, YTO PalLMO-
HaJlbHas MEIMIIMHA HE HCKIII0YaeT MapajlleIbHO-
ro 3Ha4eHUs MEIULUHBI peTuruu. Takum oOpaszom,
HE CYIIECTBOBAJIO HU CONEPHUYECTBA, HU BPaXkJIbl
Mexay 0orom AckienueMm M BpayaMu.
HexoTtopsle neHHble YpOoKH kU3HU ['unmoxpa-
ta u llBeiiuepa, a Takke UX MI0JOTBOPHOHN pa-
060Thl UMEIOT NMEPBOCTENEHHYIO BaXKHOCTh JIJIsl CO-
BPEMEHHOI'0 MHUpPa M PACKPBIBAIOT (yHIAMEHTAJIb-
HYIO POJIb U HEMPEXOJAlue LIEHHOCTH TyMaHu3Ma
B MeauunHe. O0 3TOM CBUIIETEIBCTBYET BBICKA-
3piBaHue ['unmoxpara: «B xom ectpb 11000Bb K Ye-
7oBeKy (pumaHTponusi) — ecTh Takke J000Bb K
MEIULIMHCKOMY HCKYCCTBY ((pHIIOTEXHMS)».
I'ymaHHas MenuIMHA y4UT HAc, 4YTO palMoHa-
au3M 0e3 4eTOBEUHOCTH JIelaeT HayKy yuiepOHOH,
U 4TO KYyJbTYpa, TBEPO OCHOBAaHHAsl Ha I'yMaH-
HOCTH, SIBJISIETCSI CTOJIb JK€ BAKHOM, KaK Hay4yHOe
oOpa3oBaHue B MEIMITMHCKON TTpakTrke. OOparia-
eT Ha ce0si BHUMaHHUE TO, YTO T'OCIOACTBO XpPHC-
THAHCTBA HE YMEHbIIAJIO 3HAYEHUE MEIULMHBI
l'unmnokpara, U Bpauu MpoOLUIOTo JIEFKO MOLJIH Iie-
pelTH OT KyiabTa ACKJEenHsl K MOKJIOHEHUIO XPH-
cry. lpyrumu cioBamu, Ioka3aTelbHbl 00pa3bl
l'unnoxpara u IlIBeituepa, 1eMOHCTpUPYIOIIHIE
TECHYIO CBS3b MEXIY MEIMIIMHOMN, dunocoduei,
KYJIbTYpPHBIM OOpa30BaHUEM U PEIUTHEH.
ITpocnenus ucroputo MmeauuHel ot ['mnnokpa-
Tta 10 AnsOepra LlIBeiiniepa, MOXHO cAenaTh 3a-
KJIIoOUeHue: 4YToObl CTaTh BPAauOM B HUCTUHHOM
CMBICJIE 3TOTO CJIOBA, YEJIOBEK JOJIKEH OBITH HE
TOJIBKO MYAPBIM, HO IPEXIE BCErO LENbHbIM, BbI-
MOJIHSITh CBOIO 3aJauy KaK KJIMHHULUCT Ha BBICO-
KOM TpOQecCHOHAIBLHOM YpPOBHE, 0051a1aTh 100-
PBIM CEpLIEM U CTPEMUTHCSI K BBICOKMM HJIeajiaM;
OUIyImaTh ce0si OpraHMYHON YacThIO OOIIECTBA,
OBITh YECTHBIM M BBICOKOOOpPAa30BaHHBIM. B npes-
HETrpeUYeCKO KYyJIbType 3CTETHUYECKOoe 0Opa3oBa-
HHME UTPAJIO BAXKHYIO POJIb, MY3bIKa HCIIOJIb30Ba-
Jlach ISl MCLEJIEHUSI OT MCUXUYECKUX HapyIICHM.
AnsOept lBeiiniep ObUT OJHUM M3 BEIMYANIITNX
LEPKOBHBIX U KOHUEPTHBIX OPraHUCTOB CBOEro
BpPEMEHHU, U3BECTHBIM MY3bIKAHTOM, KOTOPOIO
cpaBauBainu ¢ Morannom CebactbsinHoM baxow.
'ymanucTuyeckass KyJabTypa CTOJb K€ BaXkKHa IS
pa3BUTHUS YeIOBEKa, KaK HaydyHasl KyJbTypa s
MEQUIIMHCKON MpakTUKU. Ilcuxomorus, couuono-
rusi, ucropus, pumocodusi, BKIOYAs PEITUTHOZHYIO

¢unocoduro, BOCHIPUHUMAIINCH TPEKAMHU KakK 00-
niee nousTue umocodun.

K Gonpuiomy coskalieHuio, 70 HETABHETO Bpe-
MEHHU MOHSTHE «HAayKa» ObUIO OTPAHMYEHO B aHT-
JIOSI3BIYHBIX CTpaHax, TJIaBHBIM 00paszoM, (u3u-
yeCcKMMHM HaykamMu. ['ymMaHuUTapHbIE TpEeaMeTh
Tak)Ke UMEIOT CTaTyC HAayKH, XOTS OOBEKT UX HC-
CIIEIOBAHUN M METOJOJIOTUS OTIUYAIOTCS OT TOY-
HbIX HayK. OHU SBJISIOTCS HAyKaMH, MOTOMY YTO
COJIEpPKaT CTOJb K€ MHOTO 3HAHWM, Kak (uznyec-
KM€ WJIN eCTECTBEHHBbIE. B HeMelKoil TepMHHOIIO-
TUU Pa3INYaloT Be TPYMNIbI HAYK: (PU3UUYECKHE,
WM €CTECTBEHHBIC, 1 TyMaHUTAPHbIC, WIIH KYJIb-
TypHble. C OHOU CTOPOHBI, METULIMHY OTHOCUIIN
K €CTECTBEHHBIM, WM (PU3MUYECKUM HAayKaM, C Ipy-
roil — K HayKaM T'yMaHUTapHBIM.

JpeBHue rpeku 00beIUHUIN (PU3NIECKHE U TY-
MaHUTApHBIE HAYKU MO/ TEPMUHOM, HEKOPPEKTHO
MEPEBOIMMBIM KaK «HAayKa» M UMEIOIINM 3Haue-
HUE BBICIIEro U MojgHoro 3HaHus. [lockonbky rpe-
KU Ha OCHOBe UX (puinocodckux umeasoB ObLIN
NEPBBIMU B M3YUYEHUU KYJIbTYPHOT'O U JYXOBHOTO
ACIIeKTa YelloBeKa, a PUMIISIHE TMO3[IHEEe TaKXKe I10-
CBATHJIM 3TOMY BOIIPOCY CBOU JIUTEPATYpPHBIE
MPOU3BEJICHNUS, TEPMUH «TYMAHHOCTH» 3a4aCTYIO
OBITT 3aMMCTBOBAH OT I'PEYECKHX M JTATUHCKUX
K1acCUKOB. MPAKTUYECKHN MOCPEACTBOM JPEBHUX
3HAHUH, UCTUHHO TYMaHHBII Bpay oTOpOoCcHiI Mud
0 Hay4yHOU HOMeHKiaTtype. OTHAKO ApeBHErpe-
YyecKasi MEJUIIMHA HE MOXET OBITh OTAENIeHa Kak
TakoBasi OT rpedyeckoil ¢purocodun. Hanpumep,
[TnaTton yuurt, urto Oe3 ¢uiaocopuu MeaUIIMHA
MpeBpaIaeTcs U3 UCKYCCTBA B YIIPOIICHHOE pe-
MeCJI0, TTOTOMY UTO TOJIBKO (uiiocodus moaaep-
KUBAET BEIIMKOJIETIHE B TEOPUH M 3aKOHUYEHHOCTh
B MPAKTHKE. DTOT KYJIbTYPHBIH U Puimocopckuit
(yHIaMEHT TIIyOOKOTO MOHMMAHUS MPOoOIeM MHU-
pa ¥ 4eloBEYeCKOW KU3HU MPUIAET Bpauyy TOCTO-
WHCTBO, COIMAJIBHBIA PaHT M aBTOPHUTET.

['yMaHHOCTB COCTOWT TJIaBHBIM 00pa3oMm B
TOM, YTOOBI U3JIEUNBATH B AYXOBHOM, (hu3uyec-
KOM, COIIMAJIbHOM M 3THYEeCKOM acrekTax. [lcuxo-
JIOTHsI, COLIMOJIOTUSI M UCTOPHUSI COCTABIISIIOT TIep-
ByIO rpynmny HayK. OHU T€CHO COEIMHEHBI, 1 MBI
HE MOXEM BOCIIPUHUMATH OJIHY B OTPBIBE OT JIPY-
rux. Bce oHM UMEIOT OTpOMHOE 3HAUEHHE IS Me-
JTUITMTHCKOM mpakTuku. KynbTypHas Hayka He BOC-
MPUHUMAETCS HAMH TyTeM aHAJIUTUYECKOTO U3Y-
YEHHS COTIIACHO (DPU3MYECKMM HAyYHBIM METOAaM.
Conunonorus, TECHO CBSI3aHHAS C TICHXOJIOTHEH U
UCTOpHEH, Takke Heobxonuma. Yenosek, Mo or-
pPeNeNIeHNIO, «ITOTPYKEH» B COIMATBHYIO Cpely U
HE MOJKET OBITh MOHSTEH BHE CBS3U C COLMAIb-
HOW 1 IpUPOAHON cpenoit. JKu3Hb He SBISIETCS CH-
CTEeMaTU3UPOBAHHON M HE MOXET OBITH OIpeese-
Ha B HAYYHYIO CHCTEMY.

I'ymaHuTapHble HAYKU OTIMYAIOTCS OT (HHU3U-
YEeCKMX MMEHHO CBOEH HECHUCTEMaTHU3UPOBAHHOC-
ThI0. B u3nuecknx Haykax MbI CO3JJa€M «CHCTE-
My», «IIeJI0e» MOPSAKA M JOTUKHU, YTO SBIISIETCS
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HEOTHEMJIEMBIM NMPU3HAKOM Hallei ocoboi, u 10
HEKOTOPOU CTENEHU IEPBOCTEIIEHHOMN, HAYYHOU
Mertonojioru. Yuenue I'unnokpara mpeaycMmart-
pUBAaeT MOHMMAHUE MPUPO/ABI YEIOBEUYECKOTO Op-
raHu3Ma Kak LIeJIoro, BHE 3aBUCUMOCTH OT pas-
JINYHBIX [MOPAXXECHUN €r0 YaCTEH.

N Tunnoxpar u lIBeliliep oMuLeTBOPSIIN Bpa-
ya-uiocoda, BUIEIN B HEM HACTOSLIErO ryma-
HUCTA, COOTBETCTBYIONIETO M3BECTHOMY adopus-
My: «Bpau-punocod paBeH 6oram». ITo JIUIIb
HEKOTOPBIE U3 T€X MBICIEH, KOTOPbIE MPUXOIAT HA
yM TOCN€e IITyOOKOro MU3yueHUs! KU3HEHHOTO IyTH
U MEAUIIMHCKOHN JesITeIbHOCTH OTLA 3aMaJ HONl Me-
JUIUHBL ['Mnmokparta, TyMaHUTAPHOTO U MEu-
LUHCKOTro MuccuoHepa Anbbepra LlBeiinepa, KOH-
LENIUN KOTOPhIX UMEIOT MHOTO OOIIEro.

O6a ObUTH TPUPOKICHHBIMU BpayaMu U CJIe0-
BAJIM OJIHUM U TeM ke (PYHIAMEHTAJIbHBIM IPHUH-
LUIIaM: 3HAaHUE MEIULIMHBI HEBO3MOXKHO 0€3 3HaHUS
YyeJI0BeKa; 3TO HEOOXOOUMO I JII000ro, KTO HMMe-
€T LIeJIbIO JIEYUTh YeIOBEKa JOJDKHBIM 00pa3oM.
Kaxxaplif u3 HUX MOCBATUI ce0s MPSIMOMY CITyXKe-
HUIO OOJBHOMY M F'yMaHU3My, ObUT BIOXHOBJIEH T'y-
MAHUCTHYECKMMHU HJEaIaMU U HEMPEKIOHHO BepeH
LEIOCTHOMY MOJAX01y K mpobiiemaM malueHTa.
O0a noanepKuBaiIy UAe, YTO Bpad — JpYr Ma-
LIUEHTA, U OBUIH yBa)kaeMbl CONUATBLHO-PUITOCO]-
CKMMU U PETUTMO3HBIMU KPYTaMH, IMOCKOJIbKY (pu-
Jocoduss U TEOJIOTUs NMPEACTABIAIOT U HAYKY, U
ITHUKY.

OHu OBLIM BBICOKOKYJIBTYPHBIMH JIIOABMU U
IMOCBSITWJIM BCIO CBOIO 3HEPTUIO IOMOILIU YeJIOBe-
yecTBY. OguH — 10J OOBIYHBIM JAEPEBOM, Ha Ma-
JIeHbKOM rpeueckoM octpose Koc, npyroit — «B
Kpae mepBoObITHOTO Jieca», B Jlambapene (I'a-
6on). O0a OBUIM MPO30OPJIUBBIMU 3AIUTHUKAMU
OKpY Karollel cpelibl U MIMOHEpAMU 3KOJI0Truu. «Ye-
JIOBEYECKOE 3J0POBbE HE MOXKET OBbITh M3JIEUEHO
OTHEJIBHO OT €CTECTBEHHOMN Cpelbl», — IOJIYepPKU-
Bajl ['unmoxpat. «Mbl 0ObEIMHEHBI CO BCEH JKU3-
HbIO, KOTOpasi IpoTeKaeT B npupoje. Yenosek He
MOXeT 0oJiee KUTh TOJIBKO IS ce0si», — Tmoauep-
kuBan AnsOept LlBeitniep — HOBBIN ['mnmoxpat
25 croneruil cnycrs. M TOoT, M apyroil nomyepku-
BaJIM OIPOMHOE 3HAYEHHUE TECHOI'0 COTpYAHMUE-
CTBa MO3ra € JIyXOM M AYyIIOH, 3aBepsis, YTO 4e-
JIOBEK HE MOXET ObITh M3JI€YEH B OTPBIBE OT CO-
LMAJIbHOW M €CTECTBEHHOM CpEIbl.

OHu AoKa3plBaliv, UTO MEJMUIMHA KaK HaykKa
SIBIISIETCSl POJICTBEHHOH (pritocoduu U 6OTrOCIOBUIO
1 MMEEeT OTHOILLIEHHE K JABOMCTBEHHOMY BOIIPOCY:
«4TO TaKO€ CO3HAHME M KaK OHO CBSI3aHO C Te-
noM?» Oba cunTanu: 4ToObl ObITh XOPOIIUM Bpa-
YOM, HYXHO OBITH XOPOIIUM YEJIOBEKOM, U UYTO
napajsieilb MeXIy TBOPUYECKUM MOTEHLHUAIOM B
HCKYCCTBE U MEJIUILIMHE HAMHOI'O OJIMKe, YeM 3TO

0OBIYHO TTOHMMAIOT MEIUIIMHCKNE UCTOPHKHU.

Ucropus nByX yBII€UEHHBIX JIOJeH — oOpasen
CIIy)KEHUS YEJIOBEKY U MeIMIIMHE. DTO IaeT HaM
COBEPLIEHHOE TTOHUMAaHME YEJIOBEYECKOro Ipel-
Ha3HAa4YeHMs, YTO KaK B 3€pKaje OoTpa’kaeT BO3-
MOYHOCTH YEJIOBEKa, IMO3BOJISET HAM B IIMPOKOM
MOHUMAHUU TPUAEPKUBATHCS ITHUECKOTO MOBEIE-
HUS, OTHOCUTBHCS C MMOUYTEHUEM K JKU3HH, TOCTOUH-
CTBY U MOpPaJIbHON OOSI3aHHOCTU CO3MIAHUS Ona-
ra Y MOJb3bl U MOJHOTO OTPULIAHUS MPUUNHEHUS
Bpeaa. Mbl BIOXHOBEHHO M3y4aeM OCHOBBI MeIU-
LUHCKOTO TpyJa TeX, KTO IMPEAIIeCTBOBAT HAM
e TOM ke JOPOroil Tpymaoatobus. DTo T0Ka3bl-
BA€T, YTO KYJIBTYPHBIN ACHEKT B MEAULMHCKOHN
HayKe IMPUCYTCTBYET HEM30€KHO U He MO3BOJIs-
€T MOJIOABIM BpadaM OBbITh MPOCTO MEIUIIMHCKHU-
MU TexHukamu. OOpa3oBaHue Bpauell AOJKHO
CIOCOOCTBOBATh MX CTAHOBJICHHIO Kak Oolee ry-
MaHHBIX U LEJIbHBIX JIMYHOCTEH, HCIOIb3YIOMNX
caMble JIy4dllIie COBPEMEHHbIE METO/IbI, UMEIOIIHE-
Csl B UX PACIIOPSIKEHUH.

3akJ/ouenue

CoBpeMeHHas MeaUIIMHA OBICTPO TpaHCHOPMU-
pyeTcsi B OMOTEXHOJOTHUI0O — HAYKy JIeJI0BOTO
MPEANPUSITHSI, TIPU ITOM BCE €llle Yepriasi 3HaHUs U3
HIAPOKOTO U Goratoro Hacienusi [ unmnoxkpara u
IBeitnepa. I'ymaHucTrdeckas KyJibTypa HbIHE 00-
Jiee BaXKHA W HeoOXoaMMa, YeM KoTJa-mubdo paHee,
MMOCKOJIbKY, KaK MUCAJl MEIUIIMHCKUI MUCCHOHED
AJICaTHaH: «TOJIBKO YBa)K€HUE HdTUUYECKUX IIEHHOC-
TeH U3HU MOXKET MPEeIOTBPATUTH IpaMaTHYECKOe
paspyiieHue EBponeickol UBUTU3ALIANY.
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I have chosen to discuss the topic that | believe
to be the most important and fundamental of all:
Human Dignityl. | must admit that when | men-
tion this most people think | am exaggerating.
They usually say things like "it is too theoretical"
or "it is not scientific enough” or "everyone knows
that human beings have dignity, so why waste
your time discussing it?'

To the first group of people, | can only repeat
Aristotle’'s remark that "a small error in the be-
ginning leads to large errors in the end". Anyone
who has ever gone sailing knows that if he mis-
calculated dlightly at the beginning of a long jour-
ney, he was hopelessly off course by the end. In
other words, while it may indeed be a very theo-
retical topic, it needs to form the basis of our de-
liberations on all of the "practical" matters that we
are so used to concerning ourselves with. | say this
because if we start our ethical deliberations in the
wrong place, then, barring extraordinary luck, we
cannot hope to arrive at the right, or at least the
best conclusions to our other questions.

1 Author’s note: thisis a transcription of a talk which he
delivered at the 19 International Ukrainian Bioethics Confe-
rence in Kyiv on September 18th 2001. It will also appear in
the conference proceedings. The author wishesto specify that
the «informal» nature of the talk is based upon the nature
of the conference, and the kind of talk it required. The
author also wishes to thank the Ethics office of the Canadi-
an Institutes of Health Research for permission to publish.

To the second group, | always respond that it
depends on what they mean by "scientific". If, by
"scientific", they mean "empirically testable" then
| say that to a certain extent they are right, but
only to a certain extent. If they mean that we can-
not devise a series of experiments where we as-
sign different concepts of dignity to different
groups of people, or where we altogether deny
dignity to certain groups, in order to see what hap-
pens, then yes, they are right. We cannot possi-
bly allow such experiments to occur. The reason
for this, however, is precisely because human dig-
nity is not the sort of thing one wants to play
around with. This point leads into the third group
of objections: that we all know human beings
have dignity, so we don’t need to talk about it.

Before that, | need to point out the way in
which it is wrong to claim that human dignity is
not empirically testable: we are all aware, partic-
ularly from 20th century history, that there have
been disagreements concerning human dignity,
and we have all seen the results. Various regimes
denied dignity and worth to whole groups of peo-
ple. Whether that denial was based on race, reli-
gion, capacity to perform certain tasks, or person-
al beliefs, isirrelevant. While we should never try
to deny the dignity of humans based on their
characteristics, simply as a means of testing out
our concept of human dignity, fortunately we do
not have to. History affords enough examples of
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this that we may draw empirically verifiable con-
clusions without having to perform so horrid an
experiment ourselves.

Notwithstanding the above, there is another
way in which the concept of human dignity may
be seen to be scientific. If we think of science as
an organized system of thought about a specific
subject based on proper reasoning, then at least
we can accept that there are various competing
theories of human dignity and we can verify them
for internal consistency. The objection at this point
is usually that we have no way of knowing, be-
yond internal consistency, that one notion of hu-
man dignity is any better than another, and that,
since we do not have any external means for
choosing between competing and incompatible
schools of thought, the question cannot be scien-
tific. This goes straight back to my earlier point;
however, that we need not necessarily be able to
construct experiments in order for there to be ex-
ternal verification of a given system of thought.

To the third group of people, | return, initially,
to my response to the first group of objections: of
course we all accept that human beings have dig-
nity and worth; however, it does not follow from
this that we all agree on who those humans are,
or what that dignity consists in. In other words,
while there is agreement in broad terms about hu-
man dignity, we still need to clarify what we think
that dignity consists in, and to whom it applies.
For, if we are mistaken either as to the term, "hu-
man" or "dignity" then we are necessarily mistak-
en when we combine them. Given that we all
claim to start from the notion of human dignity,
and clearly all of the biomedical guidelines from
Nuremburg to the Belmont Report to CIOMS
guidelines and beyond all do claim this, we had
better figure out exactly what we mean by it.

My background is in philosophy, and, more
specifically in ethics, so | am aware that given the
limitations of space what follows is a somewhat
simplified discussion of ethics. Bear in mind that
my purpose in this presentation is to argue for the
proposition that the question of human dignity is
the most important bioethical question of all. In
order to do this, | am going to describe different
possible ethical theories and what they say about
human dignity, before briefly discussing what |
think is required to adequately protect that digni-
ty. Also, | must point out that | do not intend here
to argue for one particular theory over another. |
do have my own opinion and my own preference
in this respect, but | decided that this presentation
would be most helpful if it surveyed the landscape
rather than defending a particular point of view.
| also hope to convince you all that none of us has
a neutral frame of reference. While | acknowledge

that my discussion is a simplified account, | be-
lieve that ultimately, each of us, when thinking
about these issues does fall into one of three
schools of thought: teleological, deontological or
consequentialist. It is true that none of these
schools of thought is uniform, and that one may
find a teleological thinker who has more in com-
mon with a deontological thinker than he does
with another teleological thinker or vice versa; and
it is also true that there are certain hybrid kinds
of ethics such as the feminist ethic of care, or the
neo-M arxist discourse ethic of Habermas, or even
communitarian ethics which do not fit entirely into
any of the three categories | am going to discuss,
nevertheless, my point is that when we really get
around to questioning the answers we give to our
practical bioethical concerns, we discover that try
as we might to avoid it, we do have a particular
understanding of human dignity, and that it ex-
plains and underpins the answers we give.

A corollary to this is the notion that we would
all be better off clarifying our starting principles
before we get around to answering those practi-
cal questions. We would all do well to look before
we leap. | mean by this that there is a real dan-
ger in taking for granted the importance of human
dignity. While | believe that human dignity is a
self-evident truth, we must never forget that in
America, where the Declaration of Independence
read, in part "We hold these truths to be self-evi-
dent, that all men are created equal, that they are
endowed by their Creator with certain unaliena-
ble Rights, that among these are Life, Liberty and
the pursuit of Happiness®, not only was slavery
permitted, it was even defended by the Supreme
Court. Remember also that it took many years
before women were allowed to vote. In fact, in my
own country, Canada, women were not given the
right to be appointed to the Senate (one of our two
national parliamentary bodies) until October 18th
1929, when the Privy Council in the United King-
dom overruled the Supreme Court of Canada and
declared that under the terms of the British North
America Act of 1867 (the Act which gave Cana-
da independence from the United Kingdom) wom-
en were indeed persons, and so had rights. All of
thisisto say that it is not enough to hold human
dignity to be a self-evident truth, we need to know
what we mean by it.

| shall begin with teleology as it is the oldest
of the three systems, dating back to the ancient
Greeks. Aristotle is probably the foremost propo-
nent of these theories, and the classic text would
be the Nichomachean Ethics, however, in the con-
text of human dignity, one should not overlook
either the De Anima or the M etaphysics, for it is
in those two works that he most explicitly discus-
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ses the abstract notions of "matter” and "form"
and "act" and "potency" which are essential to an-
swering the question of what is man. In his ethi-
cal works, however, Aristotle places an emphasis
on action, saying that "we know what a thing is
by knowing what it does' and "every thing has a
function.” Accordingly, we need to know the func-
tion of man, and to do that, we need to know
what is unique to man. For instance, we could not
say "meat-eater” is the definition of man, both be-
cause there are things which are not men which
eat meat, and because there are men who do not
eat meat.

In response to the question "what is man?' Ar-
istotle claims that he is a "rational animal" mean-
ing by this both that he is a being capable of ab-
stract self-originating thought, and that he is em-
bodied. Rational could not befor Aristotle the def-
inition of man, for he held that there were "sepa-
rate substances' that were rational, but lacked
embodiment. While a detailed discussion of Aris-
totle’'s metaphysics would take us too far afield,
suffice it to say that for Aristotle, the intellect was
a spark of the divine and it was this that gave
man his dignity.

We know that Aristotle accepted slavery, and
that indicates that for him at least, it was not
enough to have the capacity for rationality, which
he acknowledged all humans would have, by vir-
tue of their humanity; rather, for him, in order to
be possessed of human dignity, one needed more
than the capacity for rationality, he needed to ex-
erciseit. In the Palitics, for instance, he argues that
"brute men", that is, men incapable of reasoning,
are fit only to be the dslaves of others. He argued
that this was for their own good, as being inca-
pable of reason they could not possibly be expect-
ed to care for themselves. As horrific as this
sounds, it makes a certain kind of sense, especial-
ly given Aristotle's method. It is clear that man is
neither the strongest nor the fastest of animals, so
what gives him an advantage is his rationality.
Man may not be able to out-wrestle or out-run a
beast, but he can use his intellect to design weap-
ons to defend himself, housing to protect himself
or mechanical means of transportation to move
himself. Anyone who proved to be incapable of
this would, if left to himself not long survive. In
this way one could say that a slave gives up a
freedom (which he could not possibly enjoy any-
ways) in exchange for protection and the basic
necessities of life.

A teleological account of human dignity need
not countenance slavery; however, all one need do
is adopt the position which | believe to be meta-
physically stronger and acknowledge that the po-
tential for rationality is what matters, and not its

development. | say that this is a metaphysically
stronger position as it is in accordance with the
dictum "from like causes you get like effects.”
That is, if two human beings give rise to a third
being, that being, by virtue of its originsis also a
human being. No one expects a fertilized human
egg to become a cow or a pig, the simplest expla-
nation of all is that what develops is another hu-
man being. An argument which places the empha-
sis on the capacity of the human being to become
rational, simply by virtue of being human, is sim-
pler and more coherent than the position which
requires evidence of that capacity being actual-
ized, because it must account for how something
which is not human could be the product of the
reproduction of something that is human.

From this starting point of rationality, Aristo-
tle develops a whole theory of virtue and vice,
which would also take ustoo far afield. It is how-
ever important to note that for Aristotle, flowing
from his notion of "rational animal” is an entire
theory of human nature that leads him to conclude
that all actions either further or diminish human
life. Those things that further man, he calls "vir-
tues', and those things that diminish man he calls
"vices'. M oreover, as Aristotle himsalf so aptly put
it "there are some things which the good man just
will not do". In another passage, he says "those
who think it acceptable to kill their mothers are
not suitable for arguing with, only beating."

While teleological theories start from the ques-
tion "what is man", deontological theories are less
inclined to do so. Immanuel Kant is the most fa-
mous and probably the greatest deontologist. K ant
was very influenced by Leibniz, and so, for Kant,
most of the greatest truths were not demonstra-
ble in the sensible world. Kant made a distinction
between the world of things-in-themselves, which
he called the noumenal world and the world of
sensible things, or things-as they-appear, which he
called the phenomenal world.

Given that physics was the greatest of all sci-
ences at the time he was writing, Kant sought to
apply the method of physics to philosophy. If
physicists construct hypotheses to explain reality,
Kant thought that philosophers should do the
same. Just as a hypothesis’ worth is determined
by its ability to explain observable phenomena,
and to predict new ones, so too did Kant think that
God, the soul and eternal life could explain much
that was puzzling philosophy. M oreover, they
would do so in the same way as any other hypoth-
eses would: better understanding of what was al-
ready known, and a capacity to further our
knowledge by suggesting new lines of enquiry.

Also, given that the natural sciences do not see
the things-in-themselves, but only their effects, so
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too for philosophy. For instance, no one has ever
seen gravity, only its effects. Likewise, no one has
ever seen radio-activity, only its effects, be they
the scorched remains of a nuclear test site, or the
increased readings on a Geiger counter. The fact
that we have never seen gravity as such, or ra-
dio-activity as such, does not cause us to doubt
the existence of either. Moreover, both prove im-
mensely useful to modern science. For Kant, this
sort of method was exactly what philosophy need-
ed. In terms of ethics, Kant would say that no one
has ever seen God, or observed directly the soul,
nor have they any experience of eternal life; how-
ever, none of that should impede those notions
from coming into play in our reasoning.

Based upon his larger philosophical project of
attempting a Newtonian revolution for philosophy
(of which my above remarks are a very cursory
summary), Kant developed two formulations of
what he termed the Categorical Imperative. They
were called categorical as they were absolute, and
not to allow of any exceptions. The two formula-
tions are as follows: "always act in such a way
that the maxim of your action can be willed as a
universal law of humanity" and, "always treat
humanity, whether in yourself or in other people,
as an end in itself and never as a mere means.”
The first tells us that we should only perform a
given action if we believe that everyone should,
or at least could do likewise. The second says that
we must never use other people. The legacy of this
second formulation is our modern pre-occupation
with autonomy and the corresponding require-
ment for informed consent. The first formulation,
while fitting nicely with the scientific method’s re-
quirement for generalizability does not help us
much if we pose the further question "why is or
is not a given action permissible for everyone?'
The second formulation goes some way to an-
swering that question, and, it provides some com-
mon ground with teleology, as it allows for abso-
lute prohibitions on some actions. However, if we
ask "why should | not use anyone?' we are hard
pressed to come up with a better answer than "be-
cause you would not want to be used yourself."
To do thisis to transform the second imperative
into the first. It is not necessarily wrong to rest
our defence of human dignity on the subjective
feeling that we would not want to be used, so we
should not use others; however, history is full of
examples of people who do use others. While they
might simply be bad people, we can at least ask
the question "given how easily violated the cate-
gorical imperative is, how useful is it as a basis
for human dignity?' It seems then as if we need
something stronger than this subjective feeling to
defend human dignity. For Kant, the answer was

duty. We all have a duty to obey the categorical
imperative, and so, irregardless of our feelings, or
of our desire to not be used, we must obey it.

On a more practical level, Kant formulated a
series of perfect and imperfect duties based upon
the categorical imperative. There was a perfect
duty not to commit suicide as well as a perfect
duty not to lie. The imperfect duties were to de-
velop on€'s potential and to help othersto do so.

Now we come to the last of the major theories:
consequentialism. Simply put, consequentialism
refers to theories which judge the morality of ac-
tions either exclusively or primarily by their con-
sequences. The most prominent form of conse-
quentialism is utilitarianism, and the most famous
utilitarians were Jeremy Bentham and John Stu-
art Mill. Bentham’s utilitarianism was very crude,
and actually involved a pure calculation of the
possible pleasures and pains of each action and
then performing or not performing it according-
ly. Mill was more sophisticated as he realized both
that no one had the intellect to undergo such com-
putations before each and every action, asthe pos-
sible consequences of any action are too great to
measure accurately and also that "it is better to
be Socrates dissatisfied than a pig satisfied." How-
ever, Mill still maintained the basic Benthamite
premise that pleasure is the greatest good and
pain the greatest evil.

If we look for an answer to the question "what
is man" in utilitarian thought, we do not find an
explicit answer. The major problem with Bentham,
at least if we agree with Aristotle that every thing
has a function, is that man is not alone in feeling
pleasure or pain. So we are at a loss as to why
one should privilege, as the basis of morality,
something which is not unique to man. Later util-
itarians, especially Peter Singer, rather than see-
ing this as an objection view it as a strong point.
According to Singer, animals also have this capac-
ity for pleasure and pain, and so, for instance, a
pig is of more worth than a new born baby be-
cause it has a more highly developed nervous sys-
tem and so is more "sentient." Notice what this
does to our concept of human dignity; far from
strengthening it, it erodes it. According to this
strain of utilitarian thought, thereis no longer any-
thing special about man. Singer goes so far as to
call any system of thought which gives man a pri-
vileged place "speciesism."”

I mentioned that Mill was not so crude as
Bentham and that he allows for different values
to be attached to different kinds of pleasure or
pain. According to Mill, one who has an experi-
ence of higher and lower pleasures will give great-
er importance to the higher ones, and so, presum-
ably would be willing to suffer physical pain for
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the sake of honour, or would be willing to endure
tiredness in order to feel the pleasure of scientific
discovery. There would appear to be a problem
here. How can pleasure itself be the standard
against which pleasure is measured? If we are go-
ing to evaluate pleasure not in and of itself, but
compared to other things, then pleasure can no
longer be the standard we use to judge things.
Why should | prefer the joy of a promotion to the
thrill of watching a good sporting event unless |
have some reason to believe that professional ad-
vancement is better than passive amusements. And
if I do have some reason to believe that one kind
of pleasure is better than another, then that stand-
ard is something other than pleasure itself. You
may at this point suspect that that standard would
be either duty or else some other overarching prin-
ciple such as a belief that one action contributes
moreto the purpose of human lifethan doesthe oth-
er. | hope that by this point you can also see that
the first answer is the one given by Kant, and the
second is the one given by Aristotle.

| said that | was not going to argue for a par-
ticular position and that | was merely going to dis-
cuss the three possible answers which could be giv-
en to the question "what is man" it now looks as
though | have gone against that and that | have
argued against consequentialism. That is, it would
seem as though consequentialism either does not
admit of the concept of human dignity, or €se, in
an attempt to justify it, relies either on teleology
or deontology. Admittedly, this conclusion would
not be a fair one. While it is true that some con-
sequentialists do explicitly argue that there is noth-
ing special about human life, and while others do
rely heavily on teleological or deontological
premises, it is also true that some have attempted
to work out theories that do address this tension,
rather than dismissing or denying it. What | am
unable to discuss here are the more sophisticated
versions of consequentialism. | am thinking of peo-
ple like Derek Parfit, who has probably devoted
more time to this problem than any other conse-
guentialist thinker, or Thomas Hurka who at-
tempts to argue for a given conception of human
nature while maintaining a consequentialist posi-
tion. | am not saying that it isimpossible for a con-
sequentialist theory to answer the question "what
is man" or to explain and justify human dignity,
only that this school of thought has the hardest
time of it. Bear in mind that being more difficult
does not necessarily mean that it is wrong. Rela-
tivistic physics is infinitely more difficult than
Newtonian, but that does not make it wrong. For
now, | am only asking you to accept that conse-
guentialism has the hardest time when viewed
from the perspective of human dignity, and | shall

end by suggesting some ideas that | believe any
ethical theory must account for if it isto adequate-
ly protect human dignity. | leave it up to you to
determine for yourselves which, if any of the three
theories | have outlined can best account for this.

| believe that the first and most important point
is that any theory which claims to respect human
dignity must be unconditional. A theory which
claims to respect human dignity but which places
conditions on it is incapable of protecting digni-
ty. For what is human dignity if not an uncondi-
tional claim which each of us makes, by virtue of
our humanity to be respected by others. If our the-
ory allows for one group of people to exclude an-
other from the protections due to us as humans,
then it cannot be said to protect any of us. We
each require the humility to admit that the moment
we allow conditions to be placed on humanity,
then we are at a loss to defend ourselves against
others who would use their concept of human dig-
nity to exclude us. This does not imply that we
must adopt a relativistic position concerning mor-
als, for we may disagree profoundly with anoth-
er while still acknowledging his humanity. The
great Robert Spaemann writes that the face of
every person we meet radiates this unconditional
dignity. He notes that "I must not kill this or that
person is more evident than the abstract proposi-
tion | must not kill anyone".

The second point that | wish to make is a vari-
ation of the first. Any theory of human dignity
must account for the difference between someone
and something. We may make use of things, but
not of persons. A theory which enables usto trans-
form persons into things is not well placed to de-
fend human dignity. If we reflect for a moment on
the difference between persons and things, we can
come up with a few essential characteristics.
While we use expressions like "I love my car" or
"I love soccer”, we all know that we do not real-
ly mean that. At the very least we would all find
it strange for father to say that he loves his son
in exactly the same way as he loves his job. Per-
sons allow for a reciprocal communion which
things do not. | might claim to love my job, and it
might give me great satisfaction, but it can never
respond to me. My work might fulfill a particu-
lar need in my life, but it cannot engage me at the
core of my being. This is because work is a thing,
and so it is an object external to myself which |
may manipulate as | please. Only persons are ca-
pable of being truly internalized and so of being
not merely objects, but also subjects. A person
may truly be a part of me. This intimacy of per-
sons comes out most clearly in the institution of
marriage. The classical doctrine of marriage holds
that out of the two bodies one person (de duo
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carne unum personam), and in the classic formu-
lation of the marriage vows, the words "what God
has joined, let no man put asunder" are spoken,
indicating the degree of unity which is possible
between two persons.

Finally, | believe that an adequate theory of
human dignity must account for the paradox that
a person is more than the sum total of his parts.
Again, we need only think of a close friendship,
or a loving relationship. Clearly there are things
which we like about the other, and things which
we do not like. None of us, however, sat down
and added up the pros and the cons of the friend
or lover, and decided that it would be advanta-
geous to enter into the relationship. We would
find this crass. The point of friendship illustrates
that we like and respect the other as more than
a collection of character traits or physical at-
tributes. Again, Spaemann notes that tales like
Kafka's M etamorphosis only make sense if we
acknowledge that a person is more than a col-
lection of traits. The point is, the character is still
a person even though he has become a bug. If we
were merely the sum total of our parts, we could
not make sense of such a tale. In addition, Aris-
totle goes so far as to say that a friend is an al-
ter ego, or another self. If we do not wish to be-

come ourselves objects, then we must not make
others objects.

In closing, | wish to bring up one final exam-
ple. Maximillian K olbe was a Franciscan priest
whom the Nazi's imprisoned in Auschwitz simply
because he was a priest. One day, a prisoner in
his unit escaped. In response, the Nazi’s con-
demned 10 prisoners to death by starvation. One
of those chosen was a Jewish man. Upon learn-
ing that he was chosen, he began to cry out that
he was a married man with a family and that he
did not want to die. Kolbe, hearing this, took pity
on him and asked the guards to take him instead.
The astonished guards agreed, and Kolbe died in
place of a man he did not know, and whose reli-
gion he did not share. In 1982, Pope John Paul I
canonized Kolbe as a martyr, reasoning that while
K olbe had not died because of his Christian faith,
but because of his desire to save another human
being, he was still worthy of the title martyr. This
was because his heroic act of self-sacrifice was a
reminder to all that human life has an uncondition-
al worth and that no one is more valuable than
anyone else. In other words, what Kolbe's act tells
us is that any theory of human dignity must be
strong enough to shine through even where oth-
ers are doing their best not to acknowledge it.
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B 0030pe cOOCTBEHHBIX MCCIEIOBAHUN M JAHHBIX JINTEPATYPHI C MO3UIUN TEOPUHU JETEPMUHAHTHBIX, Te-
HEPATOPHBIX U CUCTEMHBIX MEXaHHU3MOB PACCTPONUCTB HEPBHON CHUCTEMBI MU3JIaTalOTCsl MPEICTABIECHUS O
MIPUHLUIIE JBOWCTBEHHOCTH (DyHKIIMOHAIBHOMN ITOCHIIIKH, IPUBOJISATCS IIPUMEPBI €0 CYILECTBOBAHUS U ITpaK-
TUYecKOH peanmsaunu. Ha mpumepe BIusHUI 04aros Bo30YKICHHUS, BOCCO3AaBAEMbBIX B MO3KEUKE, HA JIH-
JIEITUYECKYIO aKTHMBHOCTD JIUCKYTHPYIOTCSI UX JIBOMCTBEHHBIE, ITPO- U MPOTHBOAMMIECITUYECKUE I(PHEKTHI.
BakHBIMHU SIBIISIOTCS NTPEACTABICHUS O JBOMCTBEHHOCTH (DYHKUIMOHAIBHBIX BIUSHUN pasapakaeMoro oo-
pa3oBaHusl MO3ra Ha aKTUBHOCTH T€HEPATOPOB BO30YXKIEHMSI. ABTOPHI Ha OCHOBE NMPUHIMIA CHCTEMHO-
AHTUCHCTEMHBIX B3aMMOOTHOILICHUI MOSCHSIOT MEXaHU3Mbl OCYILECTBJICHUS! HABEACHHBIX (DYHKIIMOHAb-
HO NPOTHUBOIOJIOKHBIX 3(PEKTOB 3IEKTPHUECKOTO Pa3/ipakeHns 00pa30BaHMil TOJIOBHOTO MO3Tra.
KuroueBble ciioBa: pyHKIIMOHANBHAS MTOCBITIKA, SMIICITHYECKAs! aKTUBHOCTD, JJIEKTPUUYECKOE pa3apaxke-
HUE, MO3XKEUOK, AaHTHAUIEITHUECKAS] CUCTEMA.
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DUALITY OF ANTIEPILEPTIC SYSTEM FUNCTIONAL AFFERENTS
IN BRAIN CORTEX EPILEPTIZATION MECHANISM S

The Odessa State M edical University, Odessa, Ukraine

Review based on the theory of the determinant, generator and systemic mechanisms of the nervous sys-
tem disturbances deals with own and other literary data concerning the functional afferents duality prin-
ciple. One could read about the examples of the named principle existing and realization. Dual - pro-
and antiepileptic — effects of the cerebellar foci on the epileptic activity are discussed. Duality of the
functional afferents of the brain structures electrical stimulation on the generator of excitation activity
is important. The mechanisms of the named functionally opposite effects of the brain structures electri-
cal stimulation are explained on the base of the system-antisystem interrelationships principle.

Key words: functional efferent, epileptic activity, electrical stimulation, cerebellum, antiepileptic system.

[Tpunnum nmoaBiHOCTI PyHKITIOHATBHOTO MTOCH-
nands (I1IPIT) 6ys 3anpomoHoBaHuii akag. I. M.
KpmkaHOBCHKUM 17151 TOSICHEHHS 3aKOHOMIPHOCTEH
JISUTBHOCTI CIIIHAJIBHUX Ta CYNMPACIiHAIBLHUX YTBO-
peHb y pasi matosorii [7-10; 36]. Moro ¢yHkio-
HaJIbHE 3aBJIaHHS TOB’sI3aHE 3 MEeXaHI3MaMHM JTislTb-
HOCTI TeHepaTopa MaTOJOTIYHO MiJBHIIEHOTO
30ymxenns (I'TIT13) 1 monsrae B Tomy, 110 onHE i
T€ caMe YTBOPEHHSI MO3KY 32 KOHKPETHHX YMOB
3/IaTHE OINOCEPEIKYBATU K raJbMyBaHHS, Tak i
nokpamanus aissieHocti ['TITT3.

Xapaxktep eeKTy, SKUi pO3BUBAETHCS Y IISH-
1l reHepaTopa MPOTATOM aKTHUBAIlll HEHPOHAIBHO-
ro YTBOPEHHS, 1[0 Ma€ 3 HUM CHUTHANTHUYHI 3B’513-
KM, 3aJI€KUTh BiJl BHYTpilIHbO1 cTpykTypu ['TIIT3.
IIpu cmabkomy cTyreHi MOPYIIEHHS TajJbMIBHOTO
KOHTPOJIIO, SIKUI 3a0e3Meuy€eThCsl MiCLIEBUMHU Tallb-

MIBHUMHU HeWpoHaMu, 30y/)KEHHSI, IO HAJIXOJIUTh
BiJl 30y/KYBAJIbHUX YTBOPEHb, 31aTHE CIIPUATH iX
JOaTKOBIM aKTUBAlil Ta 32 paxyHOK LbOI0 —
MPUTHIYEHHIO IisUIBHOCTI OCePEaKY eMienTUYHOT
axtuBHocCTi (EmA). fAxmo y auIsiHI emijenrtore-
He3y HasiBHE 3HAYHE MOPYIIEHHS MEXaHi3MIB rajib-
MyBaHHS, adepeHTHe (YHKLIOHATbHE MOCUIAHHS
cpHsi€ e OUTBIIOMY 3POCTAHHIO T1MePaKTUBHOCTI
HEHPOHIB Ta 30yKEHHIO JiSUTBHOCTI OCEpEKY.
TaxkuM YMHOM, OCKUIBKHM CTYIiHb MOPYIICHHS
MEXaHI3MiB TaJIbMiBHOTO KOHTPOJIIO BH3HAYAE TIO-
TYKHICTh T€HEepaTopa, TO BUPAKEHICTh MPOIECIB
npurHiyeHHs: aktuBHocti I'TII3 mig BrsuBoM ctu-
MyJsilii yTBOpeHb MO3KY 3HAXOJUTHCS Y 3BO-
POTHIH 3aJIeKHOCTI Bi HOro moTty>kHOCTI. Bukia-
JIeH1 ySIBIEHHS MPUITYCKAIOTh MOKIIMBICTh 3aCTO-
cyBanus nmpuHnuny [1PIT mogo pizHUX BigminiB
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LIHC*, a Takox Inpu pi3HOMaHITHUX HEHPOIIATOJIO-
TFIYHUX CHHAPOMAX, SIKi XapaKTepU3yrThCs Timep-
aKTUBHICTIO cucteM. OOrpyHTYBaHHS MPUITYIIEH-
HSI 1I0JI0 3aKOHOMIpHOCTEH (PYHKIIIOHYBAaHHS eri-
JENTU30BAHOTO HEOKOPTEKCY € OAHUM 13 3aBIaHb
pOro orjisay. Pazom i3 TuM mpuHIMI, SIKUNA pO3-
[JIS1A€ThCS, € TIOKH 10 POOOYOIO0 TEOPI€ElO, 10 03~
BOJISIE CIIPSIMOBAHO BJIOCKOHAJIIOBATU METOJ CTHMY-
nsiiHoro (pyHkKIioHATBHOTO) MpurHiyeHHst EnA. Y
JIAHOMY OTJISA/II MOJIAEThCSl aHAJIITUUHUM MaTepiat
nocaikenb okpeMoi popmu I'TIINT3 — renepaTtopis
EnA. Po3BuTok Teopii reHepaTOPHUX MEXaHI3MiB
Heliponaronoriynux cuuapomis (I'. M. KpuxaHos-
cbkuit, 1976-1998), cTBOpeHHS aHTUCUCTEMHOTO
NPUHIUITY PEryjsiii roMeocTa3y roJoBHOIO MO3-
Ky, 4 TAaKOX PO3BUTOK Ha IIii MiACTaBl CTUMYJIS-
LIMHUX METO/IB IX €KCIIEPUMEHTAIBLHOTO JIIKyBaH-
HSI CTBOPIOIOTH 00’ €KTHBHI MepelyMOBU HEOOXij-
HOCTI Ta BOJHOYAC 3HAYHO MOJIETrHIYIOTh MPOBE-
JIEHHSI TAKOTO aHalli3y.

VY cucreMi TEOPEeTHMUHUX 3HAHb PO MATOJIOTIIO
Mo3Ky npuHiun [1PIT reneTnuHO AOMOBHIOE 1HIII
BaXJIMB1 HANPSIMKU PO3BUTKY TEOpii TeHepaTop-
HUX MEXaHi3MiB HEMPOIaTOJOT1UHUX CUHAPOMIB —
TEOpilo JeTepPMiHAHTH, MATOJOTIYHOT CUCTEMHU,
YSIBJIGHHS PO CAHOTEeHe3 SIK MpOoLeC aKTUBAIIl yT-
BOpEHb BIJIMOBITHUX AHTHUCHCTEM T'OJIOBHOTO MO3-
ky. Tomy npu BuKTagaHHI MaTepiaqy HaiOLIbuI
3arajibHi MOJIOKEHHS, B OCHOBI SIKUX JISKUTh MPHUH-
uun I1DII, He neranizyroTbcs MOA0 KOHKPETHUX
MPUKIAIIB.

VY HamuMX JTOCTKEHHSX JIJIST BUBYCHHS ¢(PCKTIB
enextpuuHoro noapasnenHs (EIT) 3ybuactoro
saapa Oynu BUKOpUCTaHi ocepeakosi ¢dopmu EmA
PI3HOI MOTYXHOCTI, IO CIPUYMHIOBAIMCH AIUTIKa-
Li€I0 HA JUITHKA KOPU TOJIOBHOTO MO3KY KIIIOK
PO3UYMHIB OCH3WINCHILWIIIHY PI3HUX KOHUEHTPAIii
[18; 20; 27]. BcranoBieHo, 110 32 YMOB CTBOPEH-
HS B HEOKOPTEKCI KOHTpJATEPaIbHO LIOAO0 IMOJI-
PA3HIOBAHOTO SiApa MOOAMHOKOTO EMIENTHYHOTO
OCepeaIKy BIAHOCHO HM3bKOI MOTY>KHOCTI (amIuii-
tyna norenmianiB 0,5-1,0 mB, wactora 10-25 3a
1 xB) EIl sapa BUKIMKAIO IPUTHIYSHHS €NUIeNTHY-
HUX MOTEHLIANIB MpoTsAroM noapaszHeHHs. [licms
npunuHenHs Ell cmaiikoBi nmoTeHIiaan BiIHOBIIO-
BAJIMCA K Y AUISHLI MEPBUHHOTO JETEPMIHAHTHO-
ro OCEepeKy, TaK 1 B HABEACHUX OCEpeIKax.

ITpu 6inbin Bucoxomy piBHi EmA mepBuHHOTO
ocepenky (amrurityna motenmianis 1,0-1,5 mB,
gactora 15-35 3a 1 xB) ananoriune EIl snpa ne
3MIHIOBAJIO aMILTITYJIM Ta YaCTOTHU MOTEHIAJIIB
JIeTepMiHaHTHOTO ocepeaky. Ane npotsrom EIT
TPUBAJIO TaJbMyBaHHS aMIUTITYIM HaBEACHHUX CY-
nomHux noteHmiams. [Ticna npununenns EIT y mii
JUJISTHITI TPUBAJIO BiHOBJICHHS TTOTEHINAIB.

* Wperbea npo Ti ainsuxu [THC, B axux Moxmuse (Gop-
myBanHs [TIT13. BuastkoM Moke OyTH KOpa MO30UKY, B SIKii
HE BJIA€THCS BUKIMKATH CAMOTIATPUMYIOUY CHHXPOHI30BaHY
aKTUBHICTHh HelpoHiB [1ypKiHbe.

EIl simpa 3a yMOB yTBOpEHHSI B HEOKOPTEKCI TO-
OJMHOKOTO OCEpEKY BUCOKOI MOTYKHOCTI (aMrii-
tyna noreHuiaiis 2,0-3,0 mB, wacrora 2040 3a
1 XB) CpUsUTO TIOYACTIIIAHHIO TeHEPYBaHHS TTOTCH-
1iajiB y NMEpPBUHHIN NUISHLI eMiJIenToreHesy. Ale
B ocepeaky HaBejaeHoi EmA Bigmiualiocs mpu-
THIYEHHS aMIUTITYAu noTeHiians npotsrom EIT.

Takuii camuii xapakTep 3aJIe)KHOCTI BUpaxe-
HOCTI TaJIbMIBHOT'O MPOTHUENIJIENITUYHOTO €PEeKTy
EIl snpa nopiBHsiHO 3 noTyXHicTI0O EMA Gymo mo-
Ka3aHO Ha MoOJejli 6araToocepeKOBOro erijer-
TUYHOTO KoMIuiekcy [27; 40]. IToaiOuuii KoMIieKc
€ HAWMPOCTIIIOI0 MAaTOJOTIYHOIO CUCTEMOIO, SKa
CKJIAJIa€ThCS 3 KUIBKOX OCEPEKiB, IO MPAIIOI0Th
y PeKuMi HAWOIIBII MOTYXHOTO JETEPMIHAHTHO-
ro ocepenky EmA [14; 15]. Ha panHiit crazuii icHy-
BAaHHS OCEPEKIB KOMIUIEKCY, IIPH BUCOKOMY DiBHI
B HuX EmA EIT 3ybuacroro syipa cnpusiiio modvac-
TIMIAHHIO T€HEPYBAHHS CMIJIENITHYHUX MMOTEHIaTiB
npotsiroMm EIN. ITpotsirom nposenenns ceancis EIT
Ta 3HKEHHS YaCTOTH M aMIUTITyU eMUICNTUYHUX
noreHuianiB B ocepeakax ananoriune EIl sapa
CHPUSIIO PO3BUTKY €(EKTy MPUTHIYEHHS MOTEH-
iajiB B ocepe/kax KOMIUIEKCY, 1o 30eperimcs,
X J0 iX TOBHOT'O IIPUTHIYCHHS.

Taxum yuHOM, HaBeJIEHI JaHI CBiAYAThH, IO B
ocepenkax BHCOKOI MoTyxkHOCTI ENA, a Takox Ha
paHHii cTajil CTBOPEHHS KOMITICKCY eIMiIeITHYHNX
ocepenkiB EIl 3yOuacToro sapa crpusie akTuBarii
TeHEepYBaHHS CyJOMHHX TOTeHIialiB. B ocepemakax
HU3bKOI moTykHOCTI ENA, 5K 1 32 yMOB 3HM)KEHHS
piBHs EnA ocepenkiB komrutekcy, EIT sapa cympo-
BOJDKYETHCS PO3BUTKOM TaJIbMIBHUX MPOTHETILJIETI-
tnyHnx edekriB. [ToniOnuit xapakrtep BuBiB EIT
Ha eMUICTITUYHI OCEPEIKH, IO JIOKATI30BaHI B HEO-
KOPTEKCi, BIAMIUAEThCA MPHU MOAPA3HEHH] 1HIINUX
YTBOPEHb AHTHEMUICITUYHOI CUCTEMU — Kayaallb-
HOTO PETUKYISIPHOTO siapa Mocty [16], 3agHbOrO
rimotanamyca [8], ¢actureansHoro sanpa [28], a
TaKOX JESIKUX IHIIUX yTBOpeHb [8; 9; 36).

PesynbpTaTtit mOCHiKEHHS CBITYATh MPO ICHYIO-
4y 3aJIeKHICTh XapakTepy peanizamii GyHKIio-
HAJIbHOTO BIIMBY YTBOPEHHS MO3KY, SIKE MOApa3-
HIOETHCS, BT MOTYKHOCTI ocepenkiB EmMA B Heo-
KOpTekci**. JlocuTh NMepeKOHIMBUMU € CIIOCTEpe-
KEHHs OJTHOYACHOI aKTHBAIlil eMUICNITUYHUX TO-
TEeHIIaliB y AUISHII KOPHU, SKa Miaasiraia Jio-
KaJbHI 0OpOOIIl emiIenTOreHoM, Ta rajJbMyBaH-
HsI TIOTEHIIAITIB y JUISHII HaBeleHol ENA, B skux
Ha HEOKOPTEKC He OyB aruIliKOBaHWM IMEHIIMITIH.
BiporigHo, 1o 3a TakMX yMOB TPHUBAE PO3MEXKY-
BaHHS XapakTepy epekTy (aKTuBallis Ta MPUTHI-
yeHHs1 EITA y BIATOBITHUX JIISTHKAX) 3aJIKHO BiJT
CTYITeHsI 30€peKEHOCTI MEeXaHi3MiB TallbMiBHOT'O

** Y naHOMy BUINAAKY HalKpalllMMu MPUKJIAJaMU 3aJ1eXK-
nocti edextiB EIl Bix motykuocti EnA € gociiau Ha mooau-
HOKHMX OCEepeJKax Pi3HOrO CTYIEHS MOTYXXHOCTI, a He cepii
EIl Ha mocTynoBO €BOJIIOLIOHYIOUUX OCepe/Kax eIiIenTHY-
HOTO KOMIUIEKCY, Uepe3 Te L0 I MO30YKa XapaKTePHUM €
(eHOMEH cymanii CTUMYJISIIIHHUX BILUIUBIB.
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KOHTpPOJIIO, & caMé — BHYTPILIHbOI CTPYKTYPH
['TITT3. IlpoBigHa poJib BHYTPIIIHBOI CTPYKTYpPH
I'TITI3 y Bu3HAueHH] XapakTepy (QpyHKIIOHATIbHO-
ro MOCHUJIaHHS, SIKE Peasli3yeThCsl, MATBEPIKYETh-
Csl TAKOX THUM, L0 BCl BXOAM 10 KOPU T'OJIOBHOTO
MO3KY, OUEBHUJIHO, € 30yIKylounMHu [2; 5], a raib-
MYBaHHSI aKTUBHOCTI HEHPOHIB y HEOKOPTEKCI MpH
MOJpa3HeHHI YTBOPEHb, SIKI MaIOTh MOHOCHHAII-
TUYHI 3B’43KU 3 KOPOIO TOJIOBHOTI'O MO3KY, €, MpPH-
HaliMHi, OicmHanTUYHUM [31].

Hoseneno 3anexHicts BruBiB EIl kopu mo-
304YKa Ha AKTUBHICTh EMUICNTUYHUX OCEPEIKIB Bif
XapaxkTepy po3MnojijieHHs aepeHTHOTO 30YKeH-
HsI HAa HeWpoHaJlbHUX elemMeHTax (oxyca [37]. Ha
MiJCTaBl BIACHUX, @ TAKOX JOCIIIKEHb 1HIIUX aB-
TopiB [4; 41], axi Oynu mpoBe/eHi Ha MOJEINI Xpo-
Hiunoi EnmA, mo cnpuuynHioBanacs B KOpi rojioB-
HOI'O MO3KY MaBI aIlTIKalLl€l0 COJIeH BaXXKUX Me-
TaJIiB, MOYXHA 3pOOUTH BUCHOBOK mpo Te, mo EIl
MO30YKa TaJbMY€ 1HTEpPIKTaJIbHUN (CrTaliKOBUIA)
tun EnA Ta akTUBYye 1KTajJbHI CyJOMHI MOTEHLII-
amu. TloscHeHHS 11i€1 3aKOHOMIPHOCTI MPOBOIUTH-
sl 13 3aJIy4eHHSAM YSBIIEHb PO PI3HUHN CTYMIHb Je-
aepenTalii HEHPOHIB B OCEPEAKY XPOHIUHOI erli-
nentu3zauii. [Ipunyckaerses, Mo raabMyBaHHS
IHTEPIKTAJIbHUX MMOTEHLIAIB, SKI eHePYIOThCS Mi-
HIMaJIbHO Jea(epeHTOBAHUMU HEHPOHAMU €IlijIer-
TuuHOrO (hokyca, nmpotsarom EIl mozouxa, € pe-
3yJIbTaTOM 30yIKEHHS TajbMiBHUX IHTepHEHPO-
HIB, SIKI MICTATHCSI B HhOMY. AKTHBAIIIS IKTAILHUX
MOTEHINaliB, sIKi BAHUKAIOTh 32 PaXYHOK JisUIb-
HOCTI HaHOUIbII eadepeHTOBAHUX HEHPOHIB LIEHT-
paNbHOI AUISTHKU OCEPEIKY, PO3BUBAETELCS 3a Pa-
XYHOK AQHAJIOTIYHOI aKTUBalli raJbMiBHUX IHTEp-
HEMPOHIB, AKI y HbOMY BHIAJKy 3a0e3eUyioTh
JOJIATKOBY JcahePEHTALIIO CIIICNITH30BAHMX HEli-
POHIB 1 THUM CAMMM — II/BHILIEHHS X YyTIMBOCTI
10 Pi3HUX 30Yy/KYBaJIbHUX BILUIUBIB.

OT1Ke, HaBe[EHA IHTEPIPETALisl MEXaHI3MY PO3-
BUTKY cTuMmyouux edexrtis [4; 18; 20; 27; 28;
40] BigmoBifae ysBICHHSM BHUCYHYTOT'O NMPHUHIU-
ny [IPII, mo B iX peamizaiii BaXxJauBa pojb Ha-
JKUTHh TaJbMIBHUM IHTEpHEHpPOHAM, SIKi JIOKai-
30BaHi y AUTSHII emijenTorenesy. Pesynbratu jao0-
cripkenHs [35], ki cBiq4aTh MPO HASBHICTH JIere-
Hepalii raJbMiBHUX IHTEPHEHPOHIB B OCEpPEIKY
xpoHiuHoi EnA, y3rokyioTbes 3 HaBeJCHUMH Ja-
HUMU 1 MOKYTb MOSICHUTU HU3bKUH CTYIIHb BiITBO-
PEHHS TaJIbMIBHUX MPOTHEMUIENTUYHUX €(EeKTiB
EIl pi3HUX yTBOpPEHb MO3KY 32 YMOB €IIJIENTH-
3alii HEOKOPTEKCY.

Jlesiki KOMITOHEHTH EMUJICITUYHOTO MOTEHINATY
SIBJISIIOTH COOOI0 Pe3yJIbTaT aKTUBAIll TrajJbMiBHUX
HEWPOHIB y JUISHIN eNiJIENTUYHOTO ocepenky [8].
Hamu 6yno BUBYEHO 3MiHU MEPBUHHOTO TMO3UTUB-
Horo kommnonenTa (ITT1K) eminentuynnx moreHia-
JiB, SIKMIl PO3BUBAETHCS MPHU AaKTUBYBAHHI IHTEp-
HEHPOHIB, 1110 3a0e3MeUyIOTh 3BOPOTHUI TaTbMiB-
HUH KOHTPOJIb 1 YTBOPIOIOTH TUISTHKY «OTOUYIOUO-
ro raibMyBaHHA» [18; 26—28]. [TigBuIIeHHS aK-

TUBHOCTI IIUX HEHPOHIB, IO € HACIIIKOM IIiJICU-
JIEHHS TaJIbMiBHOTO KOHTpoJito EnA [10; 21], Mmoxe
Oytu Takox pesyiapraTtoM edexktuBHux EIT yTBO-
pEHb MO3KY, IO MO€AHAHE 3 PO3BUTKOM TOHIYHO-
0 CAHOTE€HHOTO BIUIMBY AHTUEMUIENTUYHOI CHUCTe-
Mu B minomy. Tomy aunamika IIIIK, sxa nassaa
npu nepiognunux EIT snep Mo3ouka, MOXKe CBIIUU-
TH TIPO XapaKTep 3MIiHU TaJbMIBHUX MEXaHI3MiB Y
JUJISHIN emiIenTHYHOro (oKyca.

Hocmimxenns ammutityau [ITK nmorenmiams 3a
ymoB EIT dacrureansHoro sjapa 0yjio MpoBeIeHO
Ha MOJEJi TOOMHOKOTO EMiJIENTHYHOT'O OCEPEKY,
KU OyJI0 BIATBOPEHO y KOPi TOJIOBHOT'O MO3KY
KIIIOK aIuTiKali€lo pO3YMHY MEHIUUIIiHY. Y KOHT-
ponbHUX crioctepexkeHHsx nosBy ITITK moreniia-
JIB BigMIYeHO Ha cTamil MakcuMaiibHoi EIA B oce-
peaxy 3a 1020 xB BiJi MOMEHTY BUHHMKHEHHS €Ili-
JISTITUYHUX TOTEHIANIB. Y MoAabIIIOMy MMOKa3-
nuk [I1K y neskux Bumagkax 301IblIyBaBcs, ajie
He niepeBuIlyBaB 20-50 % 3arajgpbHOTO MOKA3HU-
Ka CyJOMHHUX IMOTEHLIaJiB. 32 YMOB MEPIOANYHUX
EIl ¢actureansHoro siapa, ski BigOyBaauch Ha
craxii ctiiikoi EnA B ocepenky, Bxke yepe3 1-3
ceancu EIT 3’ansiucek TITTK, ammaiTyna sskux
cranoBuia 30-50 % Ta Oiblne 3arajibHOTO MOKAa3-
HUKa noTeHmiany. [lapanensHo TpUBAIO 3HUKEH-
HsI aMIUTITYAU T4 YaCTOTH CYJOMHHUX ITOTEHINaIiB
B ocepenky. IIpu nopansmux ceancax EIT simpa B
JUISHIIL OCEPEKY MPOTITOM MIKCTHMYJISLIHHOTO
MepioAy BIAMIYAIMCH MOTEHIIAIM TTO3UTUBHOI 1O-
nsprocti (ITIMK — 100 % 3araibHOTO TOKa3HUKA
po3psny); 1-2 ceancu EIl Ha nboMy ¢GoHI BUKIH-
Kanu nmoBHe npurHiueHHs EmA B ocepenxy. I1o-
nioumit xapakrtep 3miH [1ITK eminenTHaHUX TOTEH-
miajiB BigMiuaBcs 3a ymoB EIT 3ybuacrtoro siapa
[18; 20; 27; 40].

Taxum 4MHOM, JTaHi CBITUATH, IO MPH ITOpa3-
HEHHI Si7Iep MO30YKa TPUBA€ IIBUIKE BUHUKHEHHS
Ta 3HayHe 30uthieHHs amrutityau [TITK morentia-
JiB, 1[0 MOXE CBIIYUTHU MPO aKTUBALIIO TaTbMiB-
HUX MEXaHi3MiB B ocepeaky. HaBesneHi pe3ynbTa-
TH BIAMOBIAAIOTH JaHUM [42], 10 CBigYaTh MpO
MoxuBicTh 30uTbiIeHHs [MITK eninenTuyHux mo-
TEHINAJIB, 1HAYKOBAHUX IEHIIUIIHOM y KOpi To-
JIOBHOTO MO3KY, 32 YMOB 3aCTOCYBaHHS AU(EHII-
TiJaHTOIHY.

LlikaBuM € Tol (akT, 10 30IIbIICHHS aMILTi-
tyau ITITK cnaiikoBux MoTeHIaiB Yy HU3I BH-
MajxiB crocrepirajgock came npotsrom EIT sapa
Mo3ouka. Tak, y pa3i akruBarii (301TbIIeHHST Yac-
TOTH PO3PSIIB) BITHOCHO MOTYXHOT'O CITUJICIITHY-
Horo ocepenky npotsrom EIl 3ybuactoro sapa
CHOCTepiraeTLcs[ T0sABA BUPAKEHOTO [IITK noten-
iaJiB, SKi PEECTPYIOTHCS y MUISHIN ):[eTeleHaHT-
HOTO OCEPE/IKY, Ta MPUTHIYCHHS aMHJ'IlTyI[I/I HaBe-
JeHux po3psaiB. IMicas nmpunuxenHs EIT i 3mian
B OocepeaKax BiTHOBITIOIOTHCS.

3MEHIIICHHST aMITIITY/ I HaBEACHUX ITOTEHIIIAIIIB
npotarom EIl y naHoMy BHNAJIKy MOKE TMOSICHIO-
BaTHUCs Oe3mocepeHiM BIUTUBOM 3 OOKY siIpa, o
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aKTUBYEThCA (peanizallis raJlbMiBHOTO (GyHKIIIO-
HaJILHOTO BIUIMBY). AJle HE BUKJIIOUYEHA TaKOX
BIIMOBIJIHA POJIb MOTIPIIAHHS POBEACHHS CITiIeII-
TUYHUX MOTEHIIATIB 3 IeTePMIHAHTHOTO OCepe-
Ky, 110 BUHUKA€E Yy 3B’43KYy 3 (popMyBaHHSIM IpO-
Tsirom EIT moTyXHOT MIJISTHKH «OTOUYIOYOTO Tallb-
MYBaHHs» Ha nepudepii eniyienTuyHoro ¢oxyca.
3 iHmoro 00Ky, MOXIIUBO, IO MPOTATOM CTUMY-
JSAUIAHOTO BIJIMBY TPUBAE MEPEMIIIEHHS] aKTUBHOI
ninstaky ['TITI3 mo mosepxHi kopu. IIpotsrom Tta-
KOTrO MepeMIlleHHs MiJf aKTUBHUM €JIeKTPOJIOM
MOTJa ONMMHUTHUCA aKTHUBHA AITSHKA OCEPEaKY
EnA, sxa aBnse co0o0r0 MiNSHKY OTOYYHOYOTO
rajJbMyBaHHS, YUM TAKOXX MO’KHA IMOSICHUTHU 301J1b-
menHs ammtityau [TITK nporsrom EIT saep mo-
304Ka. Alle Ile IPUIYLIEHHS, 10 € MPUHIUIIOBO
HOBUM IIOJI0O PO3YMIiHHSI MEXaHI3MiB pearizaiii
CTUMYJISIIIIHHUX edekTiB Ha ocepenku EmA, Buma-
rae CIeliajbHOTO JTOCTIIKEHHS.

ITpu nocaimxenni epextiB EIl simep mo3ouka
OyJi0 BcTaHOBJIEHO, 110 Mij BiiuBoMm EIT y mimsH-
LI eNiJIENTUYHOIO OCePEeNKY MOYXKE PO3BUBATUCS
MOBLIbHOXBMILOBA akTuBHICTH (ITXA) [10; 20; 28;
36]. Byno nmpoBeneHO IOCIIKEHHS 11010 BUBYEH-
Ha BBy EIl dactureansHoro sigpa Ha eminer-
TUYHI MOTEHIAIN OCEPEIKY, 10 OYB 1HIYKOBAHUI
B HEOKOPTEKCI po3uMHOM NeHiwiiny. [lounHamm
EIl na ¢doni criiikux 3a amruiitynowo (2,0-3,0 mB)
Ta yacrotoro (2040 3a 1 xB) moTeHIialiB B Oce-
penxy. IMicns 2—3 ceanciB EIl TpuBaio 3HMWKEHHS
MOKA3HUKIB MOTEHUIATIB y AUISHII MEePBUHHOTO
ocepenky g0 1,5-2,5 MB Ta wactotm ix reHepartii
1o 15-30 3a 1 xB. 3a 2040 ¢ micns ueprosoro EIT
CIIOCTEPITAJIOCS CIIOHTAHHE MOPIAIIAHHS TeHepauil
MoTeHIialaiB B ocepeakax no 10-22 3a 1 xB Tpu-
Baiictio Big 15-20 ¢ no 1,0-1,5 xB. [Ipotsirom
uporo nepiony B ainsHui EIT peectpyBanacek mo-
SBa HEPETYJISPHUX MOBIIBHUX XBHJIb 4aCTOTOIO
3 3a 1 c, ammuitynoto n1o 500 MxB Ta BogHOuac
TPUBAJIO 3HMWKEHHS NMOKAa3HUKIB HABEIEHHUX IO-
teHuiams. Ilicns cnontanHoro 3HukHeHHs [TXA
CIIOCTEPIrasocs: BiAHOBICHHS aMIUTITYIU CYAOM-
HHMX TOTEHIliaJliB. 3BepTae Ha cebe yBary Te, IO
Ha 1€l MOMEHT eNiJIENNTUYHI MOTEHIIaIN JIeTep-
MIHAHTHOTO ocepenky maroTh Bupaxenuit ITITK.
[Monansmie EIT sigpa Ha ubomy ¢GoHI CIPUSIO 3HU-
KEHHIO YACTOTH T'€HEPYBAHHS PO3PAIIB MIPOTITOM
MOApa3HEHHs siIpa Ta 3HIKEHHIO aMIUNTYIU I0-
TEHI[iaJliB B OcepeJIKax HaBeJeHOI aKTUBHOCTI.
[Mpuuomy mpotsrom EIl y minsiHIi NMepBUHHOTO
ocepeliKy crioctepiraiacs nosia [TXA amruiTy-
noto 10 1,0 MB Ta yacrortoro 3 3a 1 ¢, sika moTimM
MPOJOBXKYBaIa PEECTPYBATUCS MPOTITOM yChO-
ro JIOCITIKYBaHHS.

Yeprose EII sgpa na ¢oni criiikoi I[1XA y mi-
JISHI eMUIETITUYHOTO OCEPENIKY CIIPUSIIO TIOBHOMY
MPUTHIYEHHIO CMTAKOBUX CYJIOMHHUX PO3PSIJIiB TPO-
tsirom EIl. Ilpu npomy He croctepiraiucs 3MiHU
ITXA npotsirom noapaznenus. [licias npunuHeHHs
EIl y minsHIi ocepeaky BiHOBITIOBAJIUCS CITaii-

koBi notenuianu. Ha npomy doni 2-3 ceancu EIT
Spa CHPUSUIM MOBHOMY NMPUTHIYEHHIO FeHeparllii
CHAaWKOBUX EMUIENTUYHUX MOTEHIAIIB y NepPBUH-
HOMY ocepeaky. IIpoTsiroM 1mporo tepminy B [i-
JSHII JETEPMIHAHTHOTO OCEPEAKY IPOIOBKYBAIU
peecTpyBaTHUCS MOBIIBHOXBUIILOBI MOTEHIII AN
amruritygoro 1,2-1,5 mB ta yactororo 3 3a 1 c.
Oxpemi XBUJII XapaKTePU3YBATUCS aCUMETPUYHI-
cTio (IIBUAKHWI MTIOM Ta TOBUTBHHI CITaj aMILIi-
Tynu noteHuiany). [ToBropHa ammikamis po3unHy
TEHIUJIIHY Ha JUISTHKY OCEPENIKY CIpHUsia 3HMKECH-
HIO aMIUTiTYyau po3psiaiB 1o 500-700 mxB 3a 20—
30 ¢ 3 moMmeHTy arurikanii. 3a 3060 c micns 1bo-
IO PEECTPYBAMCS CITAWKOBI CYJOMHI TOTEHINaIN
B AingHII amtikaiii. [Ipu mbomy aMmIurityaa mo-
BUTPHOXBWJIbOBHX PO3PsIiB 3HIDKYBanacs g0 200—
500 mkB, cmocrtepiranach ix HeperyiasipHa Io-
CIJTOBHICTB. 3a 2-5 XB Bijl MOYATKY arumnikariii me-
HIIWJIIHY CITAWKOBI EMUICIITHYHI MMOTEHITIAIN J0CSs-
ramu amrorityau 2,5-3,0 MB, 3'gBisuircst HaBesieH1
MOTEHIIAJIM B OCEPeKax INMCHIaTepaJIbHOTO HEO-
koptekcy. IIpotsirom nporo vacy I1XA B aisHI
MEPBUHHOTO ocepenky Oyma BincytHs [20; 28].

Taxkum umHOM, Tij BrutuBoM EIT dactureans-
HOTO s/Ipa y AUTSHII €MUIENTUYHOTO OCEPEIKY CIIO0-
CTEPITAETHCS PO3BUTOK HETAaTUBHUX IMOBUIBHOXBH-
JBOBUX MOTEHLIAiB. JlesKi XapaKTepUCTUKH OIH-
canoi ITXA cBiqyaTh Mpo MOKJIMBY ii HAJEKHICTh
1o ojnHiei 3 popm EnA. Tak, yacToTa mOTEHITIAJIIB
3 3a 1 ¢ BiANOBiga€ TaKii MU EMUIENTUYHOMY Ha-
nani tumy petit mal. Kpim Toro, acuMeTpu4HIicTh
XBWJIb Ta Benuka amiurityaa (1,5 mMB) sBnsaiots
co0010 OHY 3 HAWBXKIIMBIIINX SIKOCTEH CYJIOMHO-
ro moTeHIiany [6]. Aje raJbMyBaHHS aMIUTITY N
PO3pS/IiB HABEJICHUX EMUICHITUIHUX OCEPEIKIB MTPO-
TsiroM peectpaiii [TXA y Hammx JTOCITIKEHHSX,
epexTuBHEe TpUTHIYeHHs y 1eid yac EmA npu EIT
sapa BKa3ylOTh HA TIOETHAHHS JIESKOI0 MIPOIO aK-
THUBHOCTI 3 PO3BUTKOM II€BHOTO MPOTUEMIICTITHY-
HOro (hoHy. 3HUKHEHHS CMTAHKOBUX CHIICITHYHUX
MOTEHIIaJiB, 1[0 TPUBAE MapaJIeIbHO 3POCTAHHIO
piBHs [TXA Ta, HaBnaku, 3HukHeHHs [TXA npoTs-
rOM BiTHOBJICHHSI aKTUBHOCTI OCEPEIKYy 3a IIOIO-
MOTOI0 IMOBTOPHOI aruIiKallii KOHBYJIbCAHTA MOX-
Ha pO3IJIAJATH SIK aHTATOHICTMYHI B3a€MOBIJTHO-
IIEHHS] MK TTPOIECaMH TaJbMyBaHHS Ta 30yKEeH-
Hsl, eJEKTPOTrpadiyHUMU KOpEIsATaAMU IKUX €, Bij-
MOBITHO, TTOBUIBHOXBHWJILOBI MOTEHIIAIN Ta CIaii-
KOBI po3psau. SIk BijoMO, MOBiJIbHA HeraTHUBHA
XBUJIS TIPU CITIJIENTU3Allll HEOKOPTEKCY MOXKE pO3-
BHUBATHUCS BHACIIIOK aKTHUBAIll raJbMIBHUX Me-
XaHI3MIB KOPH TOJIOBHOTO MO3KY [23], a pO3BHTOK
B emuienTuaHOMy ocepenky ITXA moske BU3Haua-
TH TIPOIeC CTUPAHHS MAaTPHUIll TOBTOCTPOKOBOI
mam’sITi, IO € MATPYHTSIM CTIHKOTO eMijenTOreH-
HOro ocepeaky [3].

Taxum yunoM, iHaykisa [TXA B minsgami EnA,
npuckopeHe ¢opmyBanHs Bupaxenoro IMITK ermi-
JIENTHYHHUX MOTeHIiamiB mijg BrumBoM EIT smep
MO30YKa, IO TPUBAE MApajeIbHO 3POCTAHHIO BH-
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pPaXKEHOCTi raJibMiBHOTO KOMITOHEHTa (YHKIIiO-
HaJIBHOTO CTUMYJIIOIOUYOTO MOCUJIaHHS, MIATBEp-
JUKY€ aKTUBHY POJIb BHyTplI_I_IHbOKOpTI/IKaJ'IbHI/IX
MEXaHI3MIB y peasli3alii BIUIMBIB, sIKI BUHUKAIOTh
3a YMOB MOJpPa3HEHHS aHTHENUIENTUYHUX YTBO-
pPEHb MO3KY.

LixaBum € toii daxt, mo EIl dacrtureanpuo-
ro siipa CIpHUsie PO3BUTKY OUIbLI BUPAKEHOI MPO-
THUETJIENITUYHOT i Ta B MEHIIINH Mipi aKTUBYE eri-
JIENITUYHI MoTeHIianu nopisHsHo 3 EIT 3yduacto-
ro saapa [18; 20]. Lleii pe3ynbTaT TaKOX MOXKHA
MOSICHUTH Ha TifcTaBi ocobmuBocTeit MophodyHK-
LIOHAJIBHOTO PO3MOJITy BIUIMBIB Spa, IO CTH-
MYJTIOE€TbCS, HA HEHPOHAX KOPU FOJIOBHOTO MO3KY.
Taxk, noseneno, mo EIl 3ybuactoro siapa BUKIIH-
Ka€ B HEOKOPTEKCI MOBEPXHEBI TallaMO-KOPTHU-
kanbhi (T-K) Bigmosizai, B reHeparii sskux 6epyThb
y4acTh JCHAPUTU KOPTUKAIBLHUX HEUpOHIB [29].
EIl dactureanbuoro sigpa crnpusic pO3BUTKY TIIH-
6oxux T-K Biamosineil, y po3BUTKY SKHX BaKIIH-
BY POJIb BIAIrParOTh 3MiHM aKTUBHOCTI COMM Heii-
poniB [30]. OueBuIHO, OUIBLI BUPAXKEHI TPOETILIeN-
TUYHI BIUIMBU MOJPA3HEHHs 3y04acToro siapa Ha
eMUICNITUYHI OCEPEJTKH B KOPi T'OJIOBHOTO MO3KY
MOXYTb IMOSICHIOBATHUCS 10AATKOBOIO JETOISpU3a-
LI€I0 JACHIPUTIB KOPTUKAJIBbHUX HEHPOHIB, 1O BU-
Hukae npu Ell gaapa Ta Mae BaXXjauBe 3HAUEHHS
U1t po3BUTKY EnA [34].

MoxnuBo, 110 pi3Ha CTPYKTypa GopMyBaHHS
BIAMOBIAl Ha «CTaHIIi MpU3HAYEHHI» (QYHKIIIO-
HaJIbHUX BIUTUBIB SiIep — KOPKOBOMY €MiJIeNTHY-
HOMY OCEpEIIKY, MOXKe TaKOX 3a0e3MeunuTH pi3HO-
MaHITHY 32 €(DeKTHUBHICTIO aKTHBAIIIO TaJIbMIBHUX
IHTEpHEUPOHIB PI3HUX IIAPIB KOPH, 11O MPUTHIUY-
0Th EnA.

HageneHni mpukiaam cBiiuaTh Mpo 3HAYHY POJIb
ITiJ{BUINEHOT (PYHKIIIOHAIbHOT aKTUBHOCTI TaJIbMiB-
HHUX IHTEPHEHPOHIB EMUIEITUYHOTO OCEPENKy B
peanizanii raarbMiBHOTO KoMmmoHeHnTa [TDII, mo
BKa3y€ HA MOXIIMBICTb €(EKTUBHOTO 3aCTOCYBaH-
Hs (h)apMaKOJOTIYHUX areHTiB, SIKI MAlOTh 3/1aT-
HICTh aKTHBI3YBAaTH TAJILMIBHI MEXaHI3MU IS Tij-
CUJICHHSI BUpaXeHOCT1 aHTHeniaenTnanoi aii ETT.
JaHi jiTepaTypy MO0 MUTAHHS CYMICHOTO 3aCTO-
cyBanns EIl yTBopeHbp MO3Ky Ta dapMakoiaori-
HUX TIpernapaTiB HEUHMCIEHHI, ajie [IKaBUMHU, HA
HaIll TOTJISiA, € Jpociimpkenns [29; 37], y skux Bij-
MIYa€THCS MOXKIIUBICTh PO3BUTKY TaJIbMIBHUX IPO-
TUETIENTUYHUX e(EeKTiB y KIIIOK Ta MaBN MPHU
EIl moBepxHi MO30UKa 32 yMOB BBEJEHHS (eHO-
O6apOitany. INpuuomy deHobapOiTam BBOIUIU
TUIBKH ACSKUM TBApUHAM, Yy SKHUX MPH MOJEIIO-
BaHHI XpoHiuHOI ENA 3a 10ITOMOT0o10 K00aIbTOBOI
MacT BUHUKAIHM TSOKKI €MJIENTUYHI MPOSIBHU, 110
3arpoKyBaJIM KUTTIO TBAPHUH.

VY HammMx TOCTiIKEHHSX JJI1 BUBUECHHST MOKIIH-
BOCTI moTeHIitoBanHs BIunBiB EIl ¢acTureans-
HOTO /Ipa MO304YKa Ha MOjeli 06araToocepeaKo-
BOTO CIMIJIENTUYHOTO KOMIUIEKCY OyB 0OpaHuii jtia-
3ernaMm. Bimomo, mo OGeH3o/ia3eniHoBl mpenapaTu

nocunoioTe AMK-06ymoBieHe raapMyBaHHS B
Kopi rosioBHOro Mo3ky [19]. Ha panniii cranii pos-
BUTKY aKTUBHOCTI KOMILJIEKCY, SIKMIl CTBOPEHO 3a
ONMCAHOIO0 METOJMKOIO AIUTIKAIsIMU PO3YMHIB ITe-
HIOWIiHY pi3HUX KoHUeHTpauii, EIl sapa npuso-
IO 0 TOYACTIIAHHS TeHepYBaHHS PO3PAIiB B
ocepenkax npotsrom EIN. 3a 5-15 xB micis 3ac-
TocyBaHHA niazenamy (1,0-2,0 mr/kr) cnocrepira-
JIOCSl 3HMKEHHSI aMIUTITYAN Ta 4aCTOTH PO3PSIiB
B ocepenkax. 3 meroro tectyBaHHs edexrtiB EIT
(dacTtureanrbHOTO SApPA 3a BIJHOCHO OJHAKOBUX
YMOB aMILTITyJHO-4aCTOTHUX XapaKTEPUCTHUK
ocepeaKiB JOAATKOBUMH aIlIIKAIISIMUA PO3YMHIB
KOHBYJIbCAHTA HAa HEOKOPTEKC BiIHOBIIIOBAJHU IO-
NepeHId piBeHb aKTUBHOCTI OCEPE/IKIB KOMIIICK-
Cy. 3a IIUX yMOB MOJpAa3HEHHS AIpa CTPYMOM 3
MOoTEepeTHIMU MapaMeTpaMu He MPUBOIHUIO J0
3MIHM aMIUNTYAU T4 4acCTOTHU MOTEHIIaliB B OcCe-
penxax. EIT ¢acrureanbHoTO Siipa iIHTEHCUBHICTIO
y 2—3 pasu BUIIOI0 MOPIBHSIHO 3 TAaKOIO, IO BH-
KOPHUCTOBYBAJacs 10 3aCTOCYBaHHs JAiazemnamy,
CIPHSUIO PO3BUTKY TalIbMiBHOTO MPOTHEMIICTITHY-
HOTO e(eKTy ImpOoTATroM moapasHeHHs [4; 28].

Hageneni nani cBigyaTh Mpo MOTEHIIOBAHHS
nporueniientuunux BrummBiB EIl dactureansno-
ro siApa Aia3enaMoM 1 y3ro/KYIOThCS 3 paHille Ha-
BEJCHUMHU Pe3yJIbTaTaMH, B SIKUX MOKA3aHO MIACH-
JIEHHS TAJIbMIBHUX MPOTHEMIIENTUYHUX €(EKTIiB
EITl xopu maneonepebenyma Ha GHOHI BBEJACHHS
¢denazenamy ta miazenamy [1]. Take migBUIIEHHS
nmopora po3BUTKY MoAyloounx EnA crumyio-
IOYUX BIUTMBIB MOJKE MOSICHIOBATHUCS iX MOJIICHHAII-
TUYHUM XapaKTepoM peamizarii (Biomo, mo OeH-
30/1ia3€eMiHOBI MpenapaTi NPUTHIYYIOTH MOJTICHHAII-
TUYHE MPOBEJAeHHS iMIynbCiB) [1]. Takuit camuit
eeKT MOXKHA TIOSICHIOBATH SIK MPOSIB CBOEPITHOT
«papmakonoriunoi neadepeHTali» enIenTuIHO-
ro OCEpeNKy Il BIUIMBOM Aiazenamy [3].

OTxe, BUIJICHHS TaJbMIBHOTO (DyHKIIOHAIIb-
HOT'O TOCWJIAHHS 32 YMOB 3aCTOCYBaHHS Jia3erna-
MY CBITYHUTH IIPO MOKJIMBICTH CIPSIMOBAHOTO TIiJI-
BUINCHHS €(PEKTUBHOCTI Jil aHTUEMIJICITUUHUX
YTBOPEHB 3a JIOIIOMOT010 (hapMaKOJIOTIYHUX areH-
TiB, SIKI 3pYHIYIOTH OaJlaHC MPOIIECiB 30y IKEHHS
Ta TaJbMyBaHHS 3 MEPEBArOl0 OCTAHHIX.

Crtig 3ynmUHUATHCS 11I€ Ha OJTHOMY TE€OPETHYHO-
MYy aCMeKTi JOCTIKYBaHUX 3aKOHOMIPHOCTEH pO3-
BUTKY BIUIMBIB YTBOPEHb MO3KY, IO MOJIPA3HIO-
I0ThCsI, HA KOpTUKanbHI reHepatopu EnA. Iomo
MOJIETTLHUX 3MiH, sIKi TpuBatoTh npotsarom EIl, To
BOHH SIBJISIIOTH COOOIO B3a€EMOJIII0 JABOX TiMEpakK-
TUBHUX TOMYJIALINA HEHPOHIB; OAHIET — y MIISHIN
EITl ta apyroi — y Kopi TOJIOBHOIO MO3KY, IO
cyti, aBox I'TIII3, sxi BiATBOPIOIOTHCS pi3HOMA-
HITHUMH criocobamu. [IuTaHHS 3aKOHOMIPHOCTI
B3aemoBigHomenb [TII13 y HeokopTeKkci aeTanb-
HO PO3MVISIHYTO B JITEpaTypi [7 8; 11-15; 17; 24,
25]. BcranoBieHo, mo oauH i Toi camuid I'TITI3
(ab60 ocepenok EmA) Moke SK NMPUTHIYYBATH aK-
TUBHICTh OUTBII CJIA0KUX T'eHEpaTOpiB, TaK 1 ak-
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TUBI3yBaTH, HaB A3yBaTU IM BIIACHUN PEXHUM [i-
SUTBHOCTI. SIKIO y MepuioMy BUMAJKY IiJ BILIU-
BOM OJIHOI'O OCEpPEAKY NMPUTHIUYETHCS aKTUBHICTh
IHIIIMX OCEPENKiB, TO 3'SBIISIETbCS XapaKTEpHE IS
JIOMIHAHTH CIOJIy4eHe rajibpMmyBaHHs. [Ipu npomy
3B'S13KH, 1110 YTBOPIOIOTHCS MIX JIBOMa OCepe/Ka-
MU, MOXHA XapaKTepU3yBaTH SK JOMIHAHTHI. Y
JpyromMy BUNAAKYy, KOJU OUIbII MOTYXHUH ocepe-
JIOK TIOBOJUTHCS SIK JIETEPMIHAHTHUH, BiH HE Tijlb-
KU MPUTHIYYE, a, HABIIAKH, aKTUBI3Yy€ 1HIII ocepes-
KU, MiJBUIIYIOUN Y HUX piBeHb 30y KeHHs. B3ae-
MOBIJHOIIIEHHSI Y TAKOMY pa3si, BIAMOBIIHO, Xa-
paKTepu3yIoThes SK AeTepMiHanTHI [8; 10].

Taxe nozaBiitHe 3HaUYeHHs 30y/KEHHS, SIKE TeHe-
pyetbes notyxkHuM ['TIT3 (enminenTtuunuM ocepen-
KOM) 1 31aTHE CIPUSTH SIK TaJbMyBaHHIO, TaK i
axtuBizamii iHmux I'TIT3, MoKHA MOSCHUTH, 3 I1O-
suniid npunnuny [1PI1, — HasBHICTIO PI3HUX YMOB
peajizaiii IMX BIUIMBIB HEMPOHAMM CIIPUHMAIOYNX
ocepenkiB. Y pasi 10CUTh cIabkoro piBHs 30y-
JUKeHHS y cycigHix 3 notyxHuMm ['TII3 eninentuy-
HHUX OCepeaKkax IMMIyJbcallis, 0 HaJXOAUTh 0
HUX, MOX€ aKTHUBI3yBaTH (yHKILIOHAJIBbHO 30epe-
KEH1 rajJbMiBHI IHTEpHEHPOHU Ta CHPUITU TIPHU-
rHiveHHI0 EMA (momiHaHTHI BigHOIeHHS). SKino
30y/UKeHHST B ocepeaikax Oyje OUTbIN iHTEHCUBHUM,
TO MiJ BIUIMBOM (PYHKIIIOHAJIBHUX MOCUIAHb MOX-
Ha JIOCATTH aKTUBALil ocepenkiB Ta (GOpMyBaHHS
MPOCTIIIOI eMUIENTUYHOT CUCTEMH — KOMILJIEKCY
ocepe/KiB (eTepMiHaHTHI BiHOMIeHHs) [8; 10; 36].

TaxuM 4MHOM, 3riAHO 3 ysBiaeHHsIMH npo [TDIT,
TOMIHAHTHUN ab0 JeTepMiHAHTHHN XapakTep
B3aemoBiaHomeHb Mk ['TITI3 moxe 3anexatu Bifg
PIBHSI MOPYIIEHHS T'AJIbMIBHUX MEXaHI3MIB B OCe-
peakax, mo B3aEMOJIIOTH, Ta, BIAMOBIIHO, BiJ 1O-
TY>KHOCTI 30y/UKeHHS, IK€ BOHU reHepyioTh. [Ipu
IbOMY BIPOTITHUM € Te, 110 JIeTePMiHAHTHI BiIHO-
IIEHHS, SIK1 CKJIAJIUCS, MOXYTh MEPEXOAUTH y N10-
MIHAHTHI 32 YMOB BiJIIOBIIHOTO CTYIIEHS BIJHOB-
JIEHHSI TaJILMIBHOTO KOHTPOJIIO B OCepeaKax, Ha-
MPUKJIAJT, 32 JOTIOMOTOIO Jlia3enaMy Ta 1HIIHUX Tpe-
napartiB. 3 iHIIOro OOKY, TOCUTHh TpUBaia isib-
HICTh JOMIHAHTHOTO OCEPEIKY, SIKa CIPUSIE TPU-
BaJIoMy «OOMOaplyBaHHIO» PI3HUX JUISTHOK HEO-
KOPTEKCY Ta MPOrPECcyrouoMy MOPYIIEHHIO T'ajlb-
MYyBaHHSI, MOX€ BUKJIMKATU BCTAHOBJICHHS JETep-
MiHaHTHHUX 3B’s3kiB Mix [TITT3.

Otxe, Ha MiACTaBI HaBEACHHUX JAHUX MOXKHA
3pOOUTH BUCHOBOK PO MO>KJIMBICTH 3aCTOCYBAaH-
Hs npunuuny [IPI1 y nisapHOCTI KOPH TOITOBHO-
ro MO3Ky 3a yMOB po3BuUTKy EnA. Aumne, cmin 3a-
3HAYUTH, IO Mpu gociipkenHi edextis EIT yrBo-
pPeHb AHTHUEMUIENTUYHOI CUCTEeMHU Ha OCEPEIKH
EmA, ski mokajizoBaHi y HEOKOPTEKCi, MU HE 3Y-
MUHSUIMCS Ha IHIIUX MOMEHTaX, 10 MOXYTh CTa-
HOBHUTH OCHOBY MOJBIHHOCTI (PyHKIIIOHAIBHUX
BIUTMBIB. JI0 HUX MOHa BiJHECTH HASBHICTh Ha
BUXO/I1 BiJl YTBOPEHHS, K€ MOJIPA3HIOETHCS, HE
TUTBKM 30y/KyBaJIbHUX, ajie i raJbMiBHUX CHHAII-
TUYHUX 3aKIHYeHb. Tak, JOBEIEHO, 110 aKTUBALI

JIOBIOAKCOHHUX TaJIbMiBHUX HEHPOHIB y TUISHIII €1Ti-
JIEITOI€HHOTO OCEPEJIKY, SIKMi CTBOPEHO B KOpI r'o-
JIOBHOTO MO3KY, MOXE CIIPUATH PO3BUTKY (DYHKIIi-
OHAJIBHO 3HAYYLIOTO e(pEeKTy B IHIIUX YTBOPEHHSX
Mo3Ky [33]. Bigomo Takox, 110 3a yMOB aKTHUBAIlil
JUCTAHTHO JIOKAJII30BAaHUX YTBOPEHb 30YKEHHS
NeSKUX MPOMIKHUX YTBOPEHb CIPHUSE PO3BUTKY
ORI CKJIAJHOTO KiHIeBOTO edekty. Tak, mis
BIITBOPEHHS TaJIbMIBHOTO MPOTHENIIENITUYHOTO
BBy EIl xayganpHOro peTUKyJISIpHOTO siipa
MOCTY HEOOXiJIHE MOPYIIEHHS! HABKOJIOBOIOIPOBI/I-
HOI cipoi pedoBuHH [8; 22]: ranbpMiBHI edekTn Mix
eMUIENITUYHUMU OCEepeAKaMu, SIK1 JIOKaI30BaHI B
HEOKOPTEKCI JIBOX TIBKYJIb, 3a0€3IMEUyIOThCS aKTH-
BAIlI€IO MMIJKIPKOBHUX TaJbMIBHUX YTBOpeHb [39].

Kpim Toro, BaxximBuM (HakTOpOM MOXYThb OyTH
rmapaMeTpu CTpyMy: Ipu Hu3bkodacToTHOMY EII
nojermyioui EMA BiimuBu criocTepiratoTbesl yac-
Tillle, TUMYACOM $IK TPU BHCOKOUACTOTHOMY OLITBII
XapaKTEePHUM € PO3BUTOK MPOTUCYIOMHUX e(eK-
TiB [32; 38]. BiporigHuM TaKkoX € BaXXJIMBE 3HAYCH-
HS (PYHKIIIOHAJIBHOTO CTAaHy PEIENTOPHOTO ama-
paTy HeWpoHiB, sIKi OepyTh y4yacTh y peaiizarii
edpektiB EIl. Croroani qoBeaeHO ICHYBaHHS Pi3-
HUX ITJITUIIB PELENTOPIB, IO OMOCEPEKOBYIOTh
JiaMeTPaIbHO MPOTUIICKH] (YHKIIOHAIBHI edek-
Td. ToMy aKTUBHUI HAa JAHUWA MOMEHT PELEITOP-
HUH KOMIUIEKC MOX€e BU3HAYATH peatizamito GpyHk-
IOHAJIBHOTO MOCHJIAHHSA Y TOMY UM IHIIOMY Ha-
npsiMKy. TakuM 4UHOM, 3aCTOCYBAHHS IOJIOKEHB
npuHnuny [TPIT y KoHKpeTHHX CUTyaIisax y pasi
emienTu3aii HEOKOPTEKCY MOBUHHE 31HCHIOBA-
THCS Ha MJCTaBl TeHepaTOPHOI Teopii popMyBaH-
Hsl HEHPOMATOJIOTIYHUX CHHIPOMIB 3 YPaXyBaHHIM
ICHYIOUHMX OCOOJIMBOCTEH.
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B nacrosiee BpeMsi COBpeMEHHAs MEIUIUH-
CKasl HayKa UMEET B CBOEM apCEHaJIe HECKOJIbKO
METOJIOJIOTUYECKUX MOAXOA0B, MO3BOJISIIOIIUX MPO-
M3BOJUTh JOHO30JIOTHYECKYIO TUATHOCTUKY [1-4],
a TaKXXe MHOTOOOpa3ne TeXHUUYECKUX CPEICTB IS
BBISIBIICHUS Pa3JIUYHBIX 3a00JICBAHUM, UCITONIb3Ye-
MBIX C LIEJIbIO ONPEACICHUS COCTOSIHUS 300POBbS
[5-7]. Kak u mpexne, OOIbIIMHCTBO M3 HUX OCHO-
BAHO Ha CPaBHUTEIIbLHOM aHallM3e MmokazaTeiei
WHMBUIA C YCPEAHEHHOU «HOPMOI». ONBIT auar-
HOCTHUKH, IIOCTPOCHHOU HA TAKOW OCHOBE, IIOKA3aJl
HEHAJIC)KHOCTh M BO MHOTHUX CJydasiX HELOCTOBEP-
HOCTb 3aKJIIOUEHUN 0 (PYHKITMOHATIBHOM COCTOSTHUN
opraHusma. I9To TpeOyeT MEeTOAUUYECKOU U Hayu-
HOM pa3padOTKN TaKUX TMOJIXOJ0B U CPEICTB, KO-
TOpPBIE MOTJI OBl TTOBBICUTH KAaueCTBO JTOHO30JI0-
rudeckoil nuarnoctuku. Ha Hain B3risn, pelieHue
9TON 3aJa4d BO3MOXKHO TOJBKO IPU YCIOBUU OIl-
peneneHus: (pU3NOIOrHUecKoTro OajlaHca OpraHus-
Ma, COCTOSIHHE KOTOPOTO MOYET OBITh ITOJIOKEHO
B OCHOBY ONpeAciieHUs «UHIUBUAYAJIbHOU HOP-
MBI» M OLICHKHU agallTalliOHHBIX BO3MOXXHOCTEH
opraHm3Ma Kak Mepbl ypPOBHs 300POBbs [8].

OO0cyxaast OCHOBHbBIC ITOHSITHS JTOHO30JIOTHYEC-
KOW NUAarHOCTUKH, CIEAYET MpPEXkJe BCEro ycra-
HOBUTb XapaKTep B3aUMOCBSI3U MEXIY OCHOBHBI-
MH KaTeTOPUSIMU MEAUITUHBI — <«3I0POBLE» U «0O-
ne3up» [9; 10]. Haubomnee ynorpebasomumes u
YACTO LUUTUPYEMBIM SIBIISIETCS OIIPEIECIICHUE, 3aIlv-

canHoe B YcraBe BO3: «310poBbe — 3TO COCTOSI-
HUE TIOJTHOTO (PU3UUYECKOT0, TYXOBHOTO U COIUAITH-
HOTO OJIaromoy4us, a He TOJIBKO OTCYyTCTBUE 0O-
ne3neit u pusnueckux ngedexrons». B boapioit
CoBeTckoll DHUUKIOMNEANN MPUBOJUTCI TaKas
(hopmynupoBKa: «310pOBbE — ECTECTBEHHOE CO-
CTOSIHHE OpraHW3Ma, XapaKTepU3YyIOIIeecs ero
YPaBHOBEUIEHHOCTBIO C OKPYyXKalOUIEH cpenoil u
OTCYTCTBUEM KAaKHX-TMOO OOJIE3HEHHBIX W3MEHEe-
Huii». Jlajee TOSICHSAETCS, YTO YPaBHOBEIIEHHOCTh
C OKpy’Kalolllell cpenoil — 3To ajgamnTtamus, KOTo-
past ABIISIETCSI OJTHUM W3 BOKHEUIIIUX KOMIIOHEHTOB
3I0POBBS, TPUYEM CTEIEHb 3/I0POBbS OMPEIEIsIeT-
Csl LIUPOTOMN aJanTUPOBAHHOCTH.

OOpamaer Ha cebsi BHUMaHUE TO, UTO B OCHO-
BY 3TUX ONpPEJEICHUN 3I0POBbS, XOTSI U C OTPHU-
1IaTeIbHBIM 3HAKOM (OTCYTCTBHUE), BOIILIO MOHS-
Tue 6one3nu. OaHaKko naTh 0000IIEHHOE ONpese-
JieHre OOJIe3HUW HUYYTh HE JIerde, 4eM 370POBBSI.
[MpenmoxkeHo 3HAYUTENIHPHOE KOJIUYECTBO pa3iny-
HBIX I10 COJIEPIKAHUIO, HO BeChMa OJIU3KHUX MO CyTH
TPAKTOBOK 3TOTO MOHSATHS. [IpuBeaeM Jumib He-
KOTOpBIE N3 HUX. boJIe3Hb ompenensiiach Kak:

— HapyIIeHHe BHYTPEHHETO PaBHOBECHS B Opra-
HU3Me, HapyleHue rapmonnu ero vacreid (K. bep-
Hap, C. I1. borkun, A. A. Boromoren);

— OTBETHAs peaklusi OpraHn3Ma Ha OOoJe3He-
tBOpHbIe pasapaxutenu (H. W. IMuporos, A. A.
Boromonnen);

60

InTerpaTuBHa AHTpoOmnoJioris




— HapylleHWe BHYTPEHHEH peryssiiuu Mmpo-
neccoB B opranusme (M. M. Ceuenos, U. I1. I1aB-
noB, H. H. Annukos, A. A. Boromoren);

— HapylIeHHe HEPBHBIX, TYMOPAJIbHBIX, dH/O-
KPUHHBIX, (PU3UKO-XUMHUECKUX HIIM KOJUIOUTHO-
XMMHUYECKUX TIporieccoB B opranmsme (M. @urep,
I'. Cenne);

— COCTOSIHHE HEYCTOWYMBOTO peXHMa camope-
TYJISIAHN, aBapUitHasE PeTyJIsius, aBapUUHO-TIPU-
criocoOuTeNnpHas opMa JKU3HEAEATSTIBHOCTH Opra-
unusma (H. M. Amocos, 0. M. AXMeaKaHOB,
A. M. Jlusmuu, B. JI. Moucees).

[Tpoananu3upoBaB 3TU KPUTEPHUH, TPUXOTUM K
BBIBOJIY, UTO 00O00IIEHHOE ompeeiieHne 00Jie3HU
TaK)Xe CBOJMTCS K MOHSITUIO aJanTaliu, a UMEH-
HO K ee HapyUeHUI0 Npu MOPGhOdYHKIIMOHATBHBIX
W3MEHEHUSIX B OpraHU3Me.

[TonBonst UTOTM KPATKOMY PACCMOTPEHHUIO IO-
HITHH «3I0pOBbEe» U «OOJIE3HBb», CIEAYET OTMe-
TUTh, YTO B3aMMOCBS3b ITHX MPOTUBOIMOIOKHBIX
COCTOSIHUI 00YCIOBJI€HA OJHMM IOKa3aTeleM —
ajanTanuei. 3M0POBBIH YETOBEK JOJDKEH OBITH
MaKCHMaIIbHO aJalTUPOBAH K OKpYXKaloleh cpe-
Jie, 1 Ha00OPOT, KOHKPETHBIM BBIPAXCHHEM MOP-
hodyHKIIMOHATBHBIX U3MEHEHUN TIpu OoJie3HH Oy-
JIeT au3ajanTtanus. BeiBog o TOM, UTO ajanTtaiu-
OHHBIE Pe3epPBbI OPraHU3Ma OMPEACIIIIOT MEPY HH-
JUBUIYATBLHOTO 3J0POBbS, SIBISETCS OOIIENpHU3-
HaHHBIM. ClIe[JOBATEIHHO, PEIINB 3a/auy KOPPEKT-
HOW OIIEHKH aJIallTAllMOHHON (PYHKIIMN OpraHnu3Ma,
MOHO MOCTPOUTDH HAAEKHYIO MPOLEAYPY TOHO30-
Joruyeckoil quarnoctuku. OQHAKO MpencTaBlie-
HUSI O Croco0ax M MOAXO0AaX K KOJWYECTBEHHOMN
OIICHKE YPOBHSI aaNTaIlMi HOCSAT IUCKYCCHOHHBIH
XapaxkTep U MMEIOT CYIIECTBEHHbBIE PA3TUIMSI.

C ¢usnonornvecKkux MO3WIMI amantamnus Tpak-
TyeTcsl KaK ILIEJIOCTHAs peakius (HyHKIIMOHATbHBIX
CUCTEM, OPTAaHOB M TKaHEH OpraHu3Ma, a TaKKe
MEXaHU3MOB YIIpaBJIEHHS, CIOCOOCTBYIOIIAs HE
TOJIBKO TOJJICPKAHUIO TMHAMUYECKOTO paBHOBE-
CHUSl CO Cpeloii, HO M obecreunBaiomas BO3MOX-
HOCTh DBOJIIOLMM IpU ee u3MeHenuu [11; 12].
BcnenacTBue nuHaMu3Ma OKpyXarolled cpeibl
aJanTaiuio clelyeT paccMaTpUBaTh KakK Helpe-
PBIBHBIN MpOIIECC, 1IeJIb KOTOPOTO COCTOUT B CO-
XpaHeHHH OMOJIOTUYECKOTO TOMEOoCTa3a OpraHu3-
Mma. [lepBast Meauko-dusmosoruyeckas Mojelb
pa3BUTHUA aJANTAIIMOHHBIX ITPOIIECCOB ObLIA Mpe-
noxeHa B 1960 roay kaHaickuM yuyeHbIM ['aHcom
Cenbe. OH Ha3Ball (GaKkTOPBI, BO3ACHCTBUE KOTO-
pPBIX Ha OPraHM3M 3aIyCKaeT MEXaHWU3M ajarTa-
U, crpecc-pakTopaMu, a HecmennGUIEeCcKyo
OTBETHYIO PEaKIMI0 OpTaHW3Ma Ha BHEIIHEE BO3-
JeCTBHE, TPEOYIOIIYI0 TOTAJIbHONW MOOWMIM3AINT
HEPTETUUYECKUX MEXaHM3MOB, 0003HAUMUIT TEPMU-
HOoM «ctpecc». I'. Cenpe cunrtal, 4To cTpeccopHas
peakIusl OpraHu3yeTcs TUMOTATAMUUECKUMU T1IEHT-

paMu U runopu3apHO-aIPEHATOBBIM MEXaHU3MOM.
WM Obumu BBIZEIEHBI TPU OCHOBHBIE CTAJUU. Ha-
MPSDKEHUs, PE3UCTEHTHOCTU U UCTOIIEHUS ajarTa-
LIMOHHBIX IPOLIECCOB, COMPOBOKIAAIOUIMECS Tepe-
XOJIOM K Pa3/IMYHbIM BUJAM NATOJOTUU. XOTS MO-
JIeJTb Pa3BUTHUSI aIaNTAIIMOHHBIX MPOLECCOB, MPE/I-
noxenHast I'. Cenbe, 1 He MoTIIa OBITH MCIIONB30-
BaHa ISl KOJIMYECTBEHHOW OIIEHKH yPOBHS ajarl-
TallMM B CUJIy OTCYTCTBHSI KaKoro-nmubo ompeje-
JIEHHOTO CHHJIpOMA, UJICHTU(PHUIIUPYIONIETO Pa3HO-
oOpa3HbIe MPOSIBJIEHUSI CTpecca, HO MOCTyXKua
TEOPETUYECKO OCHOBOW MJISI PEIleHusl 3TOH 3a7a-
YU B AJIbHEUILIEM.

Tak, H. M. AmocoB B 1978 roay mpemioxun
OINpeNesITh KOJIMUYECTBO 340POBbs KaK CyMMY
«pEe3epBHBIX MOIIHOCTEH» OCHOBHBIX (PYHKLIHO-
HaJIbHBIX CUCTEM OpraHuM3Ma, a pe3epBHbIE MOII-
HOCTHU BBIPA3UTh 4epe3 «KOd(P(PULHMEHT pe3epBa.
[TosAcHssT cBOM MOAXOM, OH NMPUBOIUT CIIETYIOIINI
npumep: «Bo3pmeM cepane. ECTb MUHYTHBIN
00BeM cepAla: KOJIUYECTBO KPOBU B JIUTPAX, BBI-
OpaceiBaeMoe B OJHY MUHYTY. B mokoe cepaie me-
pekaunBaeT 4 nutpa B OaHY MUHYTY. IIpu camoint
3HEpPruYHOH pu3mueckoir padbore — 20 TUTPOB.
3HauuT, «KO3GPUIMEHT pe3epBa» paBeH MATH
(20:4=5)». Ha nepBbIii B3rjsa, HOAXO 3APABBIIL:
BBIIIIE PE3EPB — JIerde ajanTaius K TsDKeJIou pa-
0orte, 1a ¥ eciii 00JIE3Hb YMEHBIIIUT MOIIIHOCTh Opra-
Ha, TO TIPHW JOCTATOUHBIX pe3epBax ele yaacTcs
obecrneuuTh ero GpyHkunonuposaHue. OgHaKoO,
XOPOILIO U3BECTHO, YTO BO MHOTUX CIIy4asiX 3TO HE
tak. Hanpumep, cepaeuHo-cocygucrasi cuctremMa
CIIOPTCMEHOB, obsagasi 6oJsiee BHICOKUMH (PYHK-
LHUOHAJIbHBIMU PE3EPBAMU, UEM Y HETPEHUPOBAH-
HBIX JIML, siBJIsieTcs U Oosiee paHumoit. Ceromns
JIaHHBIE O PEATbHOM OMACHOCTH MATOJIOTHYECKUX
W3MEHEHNH Cep/illa U BBICOKOW YacTOTE BHE3aIl-
HOM CMEpPTH CIIOPTCMEHOB OOIIEU3BECTHBI. YCTa-
HOBJICHO, YTO HamOoJee 4acTOM NPUINHON pa3BU-
THUS MATOJOTUN CIYXXHUT TUNEPTpous MHUOKap/A.
Crnenayer oTMETUTh, UTO UMEHHO OHa U obecrie-
YUBAET BBICOKUM (DYHKIIMOHAIBHBIN pe3epB CHC-
TeMbl KpoBooOpameHus. I3 aToro cieayer BbI-
BOJI, UTO ONPEIENIUTh aJalTallMOHHBIE BO3MOX-
HOCTHU OpPraHU3Ma TOJbKO IPU TAKOM METO[E
OIICHKM (DYHKLIMOHAJIBHBIX PE3ePBOB HENb35, XOTs
U ajanTauus Npu OTCYTCTBUM PE3ePBOB HEBO3-
MokHa. TakuMm o0pa3zoM, HEOOXOAUMO YUUTHIBATh
JOIMYCTUMBINH NJI JTAaHHOTO YelIOBEKa YPOBEHbD
(YHKIIMOHATIBHBIX PE3EpPBOB.

[Moxxox x OleHKe aIanTalMoOHHBIX MPOIIECCOB B
OpraHu3Me, YUYUTHIBAIONNN HE TOJBKO (PyHKIHO-
HaJIbHBIE PE3EPBBI, HO U CTEINECHb HAMPSIKEHUS pe-
CYJISITOPHBIX MEXaHU3MOB, 00€CIeunBaIONNX TO-
MeocTas, ObUI BIepBble OOOCHOBAH W MPEIJIOKEH
P. M. Baesckum [13; 14]. B cBoeii Teopuu OH pac-
CMaTpUBaJl PEaKIIMu CUCTEMbI KPOBOOOpAIIeHUS
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KaK CHCTEMbl, OTBETCTBEHHOW 3a ajalTalHio Op-
raHu3Ma K OOJbIIOMY KOJHMYECTBY Pa3zHOOOpa3-
HbIX (PaKTOPOB BHEUIHEH CpPebl U MOITOMY CIIy-
XKalel NHANKATOPOM aJalTALMOHHBIX PeaKkLni
LEJIOCTHOTO OpraHu3Ma. AHanIu3upys obdecreue-
HUE ToMeocTa3a B mpolecce aganrauuu, P. M.
baeBckuii mpuien K BRIBOAY, UTO B caMOM OOIIEM
BUJe (PYHKIIMOHAIBHBIA pE3epPB MUMEET MPSIMYIO
CBSI3b C YpPOBHEM (DYHKIIMOHUPOBAHUS M 00paT-
HYIO — CO CTEIEHbIO HATPSIKEHUS PEryJISITOPHBIX
cucteMm (PP=Y®/CH). ITox ypoBHeM (HyHKIIMOHU-
POBaHMS CHUCTEMbI KPOBOOOpPAIEHUSI TOHUMAJIUCh
LIIMPOKO M3BECTHBIE U OOIIEOCTYIHbIE ITOKA3aTe-
JIM: MUHYTHBIA M yAapHBI 00beM cepila, 4acTo-
Ta IIyJbca, apTepuanbHoe AasieHue u T. 1. Cre-
IIEHb HAIIPSKEHUS PErYJISITOPHBIX CUCTEM OIIpele-
JISUTACh HA OCHOBE MAaTEMATUYECKOI'O aHajIu3a cep-
JIEYHOTO PUTMA, OTpa)karouero paboTy Berera-
TUBHOW HepBHOM cucteMbl. Kinaccudukanus anarn-
TAIMOHHOI'0 MOTEHIMAJIa CUCTEMBI KPOBOOOpallle-
HUS BKJIIOYAja YEThIpe I'pajalliu:

— YAOBJIETBOPUTEIbHAS aJaNTAIUSI — HOP-
MaJIbHBI YPOBEHb (PYHKIIMOHUPOBAHUS W HAIIPS-
JKEHUSI PETYIISITOPHBIX CUCTEM;

— HaIpsbKeHWE MEXAaHU3MOB aJIalTallui — I10-
BBILIECHUE YPOBHSA (PYHKIIMOHUPOBAHUS U CTEHEHU
HaIPSKEHUSI PETYIATOPHBIX CHCTEM,;

— HEYJOBJIETBOPUTENIbHAS aalTalMs — JaJlb-
HEHIIUN POCT CTENEHU HAIIPSIKEHUS] PEryIsiTOPHBIX
CUCTEM, CHHKEHUE YPOBHS (DYHKIIMOHUPOBAHUS 10
OOBIYHOT'O, YTO COIPOBOXKIACTCS CHIDKEHUEM (DyHK-
LIMOHAJIBHOTO PE3epBa;

— CpBIB aJanTallMd — CHIKEHHE YPOBHS (DyHK-
LIMOHUPOBAHUS U UCTOILIEHUE PEryJISITOPHBIX CHUC-
TEM, BBI3BIBAIOIIEE 3HAUMTEIbHOE TMajeHne (QyHK-
HHOHAJIBHOTO pe3epBa.

ITo cyTn, mpemnoxxeHHas kiaccuduxanus oTpa-
KAeT COTIOCTaBJIEHUE YPOBHEH (PYHKIIMOHUPOBA-
HUSI IByX CUCTEM OpTaHU3Ma — CepJ/IeUHO-COCY-
JIUCTON M BEreTaTUBHOMN, NMPUYEM TMEPBBIM JIBYyM
rpajainusM COOTBETCTBYET COAJTaHCUPOBAHHOCTD
3TUX ABYX CHCTEM, a HEYIOBJIETBOPUTEIbHOU
ajanTalnuu U ee cpblBy — nucbananc. OgHako
CEpIAEYHO-COCYIUCTAsl CUCTEMA HAXOMUTCS B TecC-
HOM B3aMMOCBS3U C MHOXECTBOM JIPYI'MX CHCTEM,
KOTOPBIE MPSIMO WJIM KOCBEHHO CBSI3aHbI C BBIIOJI-
HEHHEM €€ OCHOBHOU (DpyHKLMU KPOBOOOpaILEHUS.
Paccyxnas takum o6pa3zoM, JIETKO CHENaTh BbI-
BOJI, YTO HECOOTBETCTBHE yPOBHEH (hyHKIHOHU-
poBaHUs WM aAucOallaHC CepIeYHO-COCYAUCTON
CHUCTEMBI U JII0OOM ApYyroii, CBs3aHHOH C HeH, Ha-
MIpUMeEp JErOYHOTO JIbIXaHUsl, TAKXKe OylIeT ciy-
JKUTh UICTOUHUKOM HAIPSKEHUSI OPraHu3Ma U MpH-
BEJIeT K HEYJIOBIETBOpUTeNbHON ajantauuu. Cre-
JIOBATEIbHO, MBI MPUXOAUM K HEOOXOIUMOCTH yue-
Ta U YpOBHEH (PyHKIIMOHUPOBAHUS U cOATaHCUPO-
BAHHOCTH PAa3JIMYHBIX B3aUMOCBSA3AHHBIX CHUCTEM

OpraHu3Ma Jjisi OI[EHKHU aJalTallMOHHBIX BO3MOXK-
HOCTEM 4YelloBeKa.

Heob6xoamMo oTMETUTh, UTO B3aUMOACHCTBUE
MEXJy CUCTeMaMH, BO3HUKAIOIIEe MPU ajarnTa-
IIUHU, XOTS U TEHETUYECKH EeTePMUHUPOBAHO, HO
B MpoIlecce Pa3BUTUS OpTaHU3Ma CYIIECTBEHHO
moaudummpyercs [15]. Hanmpumep, amanranus
OMHAKOBOM (hM3UYECKON HArpy3Ke y pa3HbBIX JIIO-
JIell OCTUraeTCsl MPU Pa3HbIX 3HAYCHUSIX 4aCTO-
ThI MyJIbCa, apTEPUATIBHOTO AABJICHUS, MUHYTHO-
ro o6beMa JbIXaHUS U T. A., YTO OOYCIIOBJIIEHO
pasIUUUSIMU YPOBHEH (PYHKIIMOHUPOBAHUS CBSI3aH-
HbIX cucteM. CiegoBaTelbHO, U (DU3UOJIOTHUECKUE
CABUTH, K OCOOCHHOCTH (PM3MOJIOTUUECKOTO DaaH-
ca — WUHAUBUAYAJIbHBI.

HNrak, ocHOBHBIE IIAru aJITOPUTMA JTOHO30J10-
TUYECKON TMaTrHOCTHKU HA OCHOBE OIIEHKU (hU3HO-
JIOTUUECKOTO OajaHca MOXHO MPEJICTaBUThH Clie-
JIYIOLIUM 00pa3oM:

1. M3mepeHne n paHXXUPOBAHUE MOKAa3aTeIen
YPOBHS (DYHKIIMOHHPOBAHUS CHCTEM OpPraHU3Ma.

2. Pacuer crenenu cOaaHCUPOBAHHOCTH Tapa-
METPOB B3aMMOCBSI3aHHBIX CHCTEM.

3. BrigesieHre cucTeM, HaXOJISIIIUXCS B COCTOS-
HUM HEYIOBJIECTBOPUTEIbHON aganTallud WU €e
CpbIBa Ha OCHOBE aHaJIM3a CTEIICHU cOaJlaHCHPO-
BAaHHOCTU W yPOBHS (PYHKIITMOHHPOBAHHSI.

4. OueHKa MHTErpajbHOTO IIOKa3aTels ajall-
TUPOBAHHOCTU OpPraHu3Ma B IEJIOM.

Heo6xonumo mouepkHyTh, YTO METO/0JIOTHUS
OIIEHKU OOBEKTHBHBIX TTOKa3aTesied KOHTPOIUPY-
e€MBIX CHCTEM OpraHu3Ma B MEIULIMHCKOU U JOHO-
30JI0TUUECKON JUATHOCTUKE CYIIECTBEHHO pa3iiu-
YaeTcs MO CIEeAYIONNMM MpuYnHaM. MenuImHCcKre
METOJ[bl TUAaTHOCTUKU OPUEHTUPOBAHBI HA BBISB-
JICHUWE HO30JIOTHYECKUX (OPM, YTO IMO3BOJISIET YC-
TAaHOBUTH TaKWE€ TPAHUYHbBIC BEJIUUYNHBI KOHTPOJIH-
pyeMoro mokaszaTellsl, BRIXOJ 3a Ipeaeiabl KOTO-
PBIX CBSI3BIBAETCS C BO3HUKHOBEHUEM OIIPEIICIICH-
HOM CUMITTOMATHKH 3a00jeBanus. Llenpio 1oH030-
JIOTUYECKON TUAarHOCTUKH SIBISETCS OMNpelesieHue
BO3MOJKHOCTEH opraHusma IpegoTBpallaTh BO3-
HUKHOBEHHE 3a00JIeBaHUNA WM agallTalMOHHBIX
MOTEHIIMI, YTO CBSI3aHO C aHAJIM30M JOHO30JIOTHU-
yecKuX (opM, He UMEIOIUX BBIPAKEHHOW CUMIITO-
MaTUKHU. B 3TOM cilyyae ymOMSIHYTBIN BBIIIE TO/I-
XOJ K OIleHKEe MoKa3aTelieill HempuMeHUM. Taxum
o0pas3oMm, JIOHO30JI0THYeCKasl TUaTHOCTUKA TpeOy-
eT pa3paboTKu JAPYrUX MOJXOJA0B K OMPEIeTIEHUIO,
OCHOBAHHBIX HAa CTATUCTUUYECKOM METOJE M TEO-
PEeTHUYECKUX TTOJIOKEHUSIX, CBSI3BIBAIOIIUX COCTOS-
HHE OpraHu3Ma C XapaKTepoM M3MEHEHHUS KOHTPO-
JIMPYyEeMOTO TlapaMeTrpa.
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TIICUXOTEHETUYHI ACITEKTH AHTPOITOJOT I

Iligoennoyxpaincokuti Oepaicasnuti neoazoeiunuil ynisepcumem im. K. /[. Yuuncoxozo, Ooeca, Yrpaina

V po0OoTi 3BepHYTO OCOOIIMBY yBary Ha BUBUYCHHS IPUPOJIN 1HINUBIIyaIbHUX BIIMIHHOCTEH JIFO/IEH 1100
JTUHAMIYHUX XapaKTEPUCTUK OCHOBHMX BIIACTHBOCTEIl HEPBOBOI CHCTEMH, NMCHXIUHUX (YHKIIH, a TAKOXK
MOBE/IHKK B IJIOMy. JIOBEIEHO IeHETUYHY ACTEPMIHOBAHICTh HAMOLIBII PO3IMOBCIO/DKEHUX MCUXIYHUX
3axBopioBaHb. [Icuxoyoriyni GyHKIIT JTIOIUHN BU3HAYAIOTHCS T€HOTHUIIOM, (i310JIOTIYHOIO Ta COIialb-
HOIO aJalTalli€l0, & OCTAHHI € IHTErPOBAHMM NMPOSBOM (YHKIIIOHYBAHHS 0araTbOX TEHIB 1 Pe3yJbTyio-
4010 iXHBOI eKcrpecii il BIVIMBOM KOHKPETHUX YMOB CEpeOBHIIA.

Ki11040Bi cJ10Ba: NICHXOTEHETHKA, AETEPMIHOBAHICTD, TEHOTHII, AaHTPOIIOJIOTIS.
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T. V. Degtyarenko

PSYCHOGENETIC ASPECTSOF ANTHROPOLOGY

South-Ukrainian State Pedagogical University named after K. D. Ushinsky, Odessa, Ukraine

In a given work a special attention is payed to the research of people's individual differences to the
relations of dynamic characteristics of the basic properties of the nervous system, mental functions
and behaviour in general. It is shown a genetic determination of the most widespread mental disor-
ders. Psychological functions of a man are determined by genotype, physiological and social adapta-
tion and the latter is an integral manifestation of functioning of many genes and their expression

under the influence of concrete environmental condition.
Key words. psychogenetics, determination, genotype, anthropology.

3HaYeHNE MCUXOTeHETHYECKUX HMCCIIeTOBAHUN
it pasButus auddepeHmanbHol CuXxou3nono-
THH ¥ aHTPOTIOJIOTUU TPYIHO MTEPEOIICHNUTh, HO BaXK-
HO TIOJTYEPKHYTHh U OOPATHYIO MO3UTUBHYIO 3HAYM-
MOCTh U GEPEHITNATBHON ICHXOPUZNOIIOTHH IS
TICUXOTEHETUKN KaK HAYKU. BIMsHUE TeHETHUECKIX
0COOEHHOCTEN YeJIOBeKa Ha €ro NCUXWYEecKoe pas-
BUTHE OIMOCPENYETCS CIOKHEWINIEH CHCTEMOU B3au-
MOCBSI3¢id M B3aMMOOTHOIIEHUM, KOTOPHBIE €Ile
TOJIBKO OyIyT MPOCIIEKEHBI U BBISBIIEHBI. B peais-
HOM KM3HM YelIOBEKa KaK MHIWBUIYyMa, KUBYIIE-
ro B colluyMe, OMOJIOTMYECKOEe HACTOIBKO Iepe-
KPBIBAETCS COIMATIBbHBIM, YTO €T0 JIOJIEBOE ydac-
THE TPYAHO OIEHUTH, HO 3TO OTHIOIb HE MCKIIIO-
4aeT TOTO, YTO OMOJOTUYECKOe co3/maeT hpyHIaMeH-
TaJTbHYI0 OCHOBY JUISl COIIMATTBHOTO M SIBJISIETCS] TEM
(hOoHOM, Ha KOTOPOM CTPOSITCS U MPOTEKAIOT CITOXK-
HBIE TICUXOJIOTUYECKHE MPOIIECCHI.

ITosromy, nmpuHUMas BO BHUMaHHE TO, YTO OC-
HOBHBIMH OCOOCHHOCTSIMU T€HOTHUIIA YeIIOBEKa SB-
JITFOTCSI TUTAHTCKUH TEHETUYECKUH MOTMMOP(PI3M
¥ HaJIM4Ke OOJIBIIIOTO YNCIIA PETYISITOPHBIX TEHOB-
MOIYJISATOPOB, & TaK)K€ YHHKAJIbHOCTb KaXXOTO

YyeJ0BeKa MO N'eHeTUYECKOW KOHCTUTYIIUU, CIEIy-
eT ToJjlaraTh, YTO M3YUYEHHE MPUPOJIBl UHINBHUIY-
aIIbHBIX Pa3]IMIUi JIFOJel B OTHOIICHUHU JTHHAMU-
YECKUX XapaKTePUCTHK OCHOBHBIX CBOWCTB HEPB-
HOM CHUCTEMBbI, TICUXUYECKUX (DYHKIIUHA, TTPOIIECCOB
U COCTOSIHHH, a Tak)Ke MOBEJEHUS B IIEJIOM ITPUH-
IUITAAIBHO BaXXHO JJIS Pa3BUTHS IICUXOTCHETHKHU
YyeJOBeKa KaK HaykKd. B 3TOM ImraHe BaaumTHOCTH
FEHETHYECKUX METOJIOB U TeCTOB AuddepeHIn-
aJTbHOM TICMXOJMMAarHOCTHKHU C MPOBEACHUEM TIIa-
TEJIBHOTO COMOCTABUTEIILHOIO MHOTO(GAKTOPHOTO
aHaJIn3a Pe3yIbTAaTOB IICUXOTCHETUUECKUX HCCIIe-
JTOBAHUM MMeEET MUCKIIOUYHUTEIBHYIO BAXXHOCTH U
MMePCIEKTUBHOCTD IS Pa3BUTHSI KOMIIJIEKCAa HayK
O 4YeJIOBEKE.

ITcuxoreHeTnka — 310 Ta 00JACTH 3HAHUM, KO-
Topasi chopMHUpOBajach Ha TIEPECCUCHUH TaKUX Ha-
YUHBIX JUCIUIUIAH, KaK OHMOJIOTHS pa3BUTHS U OHTO-
TeHeTHKa, C OJHON CTOPOHBI, U KOMIUIEKCAa HayK O
TTOBEJICHNH YejloBeka — c apyroi. [lpm 3atom Bak-
Ha ¢¢ TeCHas CBS3b C TAKMMM HayKaMH, Kak JHud-
(hepeHIaTbHAS TICUXOJIOTHS, 3TUKA, HEHPOIICHXOJIO-
THsl, 9KOJIoTHYecKast (pU3HOJIOTHs, Bajicoorus [2].
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[TonpoOHO He ocTaHaBIMBasICh Ha MpobiieMax
MEANIMHCKOM MCUXOreHEeTHUKH, HEOOXOAUMO YIIO-
MSIHYTh, UTO I'€HeTHUYeCKas JeTepPMHHUPOBAH-
HOCTh HamboJiee paclpOCTPAHEHHBIX MCUXUYECKUX
3a007€BaHNN — OJMTOQPEHUHN, IMUICTICUH, LIU-
30(ppeHun — He BbI3bIBaeT comHeHuil. K Hacros-
memMy BpemeHu uzBectHO Oosiee 300 3abomneBaHuit
HEPBHOM CHCTEMBI, Il KOTOPBIX JOKa3aHa I'eHe-
TH4Yeckas o0ycloBIeHHOCTh. UTO ke Kacaercs
MICUXOMNATUI, MATOJIOTUU XapaKTepa U LEJIOTo ps-
Jla TICUXOMATOJOIMYECKUX PACCTPOMCTB, BKIIOYA-
IOLUX AJTKOTOJIM3M M HAaPKOTHUYECKHE CUHIPOMBI,
TO 3TU NpoOJIEMBbI B HAlleM OOIIECTBE JOCTATOY-
HO OCTpPBI M UX €Ile NPEeICTOUT pa3peluTh (mcu-
XOTE€HEeTHYECKHUE HCCIIEOBAHUS B 9TOM HaIlpaBiie-
HUM NPAKTUYECKH OTCYTCTBYIOT).

3HAUYUTENBHOCTh U BAXXHOCTb NMCUXOTCHETUKU
JUISL pa3pelieHusl MPUKIIAaJIHbIX TPOOJIEM MCUXO0JI0-
TMU U MEIMLMHBI HECOMHEHHA. DTa HayKa yXe B
HeJajleKoM OyAylleM Mpu3BaHa pelaTbh OHTOTre-
HETHUYECKHe MPOOJIeMbl, IPOTHO3UPOBATDH PA3BU-
THE HACJIEICTBEHHO-00YCIOBIEHHBIX 3a00JIeBaHUI
LIHC, ncuxonatojlornyeckux paccTpoicTB, BbIsB-
JATHh B CBSI3U C HEOJIArONPUSATHBIM BO3JEHCTBUEM
CpenoBBIX PAKTOPOB (IKOJTOTUUECKHX U COIU-
AJIbHBIX) TPYMIBl PUCKA BO3HUKHOBEHUS IICUXUYEC-
KUX IUCQYHKLMHI, HeaJanTUBHBIX (OpM IMoBee-
HUS U IPOTHO3UPOBATH Pa3BUTHE MHOTMX Pacipo-
CTPAaHEHHbIX NaTOJOIMYECKUX MPOLIECCOB, OTHOCS-
mmxcst K 60Je3HsaM Je3agantanuu (aTepockiepos,
TUIEPTOHUS, CaXapHbIH AUA0ET, OHKOJIOTUYECKas
MATOJIOTUsl, AyTOMMMYHHBIE 3a00JIeBaHMs, aJlIep-
THH), @ TaKXe pa3pabaTbiBaTh OUYEHb BAXKHBIC IS
COIIMYMa M MHAMBUIyyMa MpobiieMbl mpodeccruo-
HaJIbHOM OpHMEHTalWU, PA3BUTHUSI TBOPUYECKOIO I10-
TeHLMala JUYHOCTH, OOecrieueHus IICUX0JI0Trnyec-
KON yCTOMYMBOCTH M aJEKBATHOW COLMAIBHOU
ajanTanui.

OcHOBHOI 3a/1a4yell NCUXOI'€HETUKU — HOBOIO
HAay4YHOI'O HaIlpaBJIEHUS — CTaJ0 U3YUEHHE OHTO-
reHes3a OOIIMPHOro Kiiacca OMOCOIMATBHBIX (DYHK-
UMHA OpraHu3Ma 4yeloBeKa, UMEHYEMbIX «I10Be-
JIEHHUEeM» B LIMPOKOM CMbIciie 3TOro ciiosa. Ilpu
3TOM Hojpa3yMeBaeTcs oOeclieueHue CBsI3el U
B3aMMOJICHCTBUS COOCTBEHHO MHIMBUIYAJIbHOTO
FEHOTHUIIA YeJIOBEKA C OKpY’KaroUleil ero 3Koi1oru-
YECKOW M coluabHOU cpenoii [3]. beuio Obl Bep-
HBIM OCTAHOBUTHCSI HA TEPMHMHE «I€HETHKA IOBe-
JEHMSI», €CIIU MCCIEA0BATENb PEIIacT KaKUe-TO
KOHKPETHBIE 3a/laud I'€HEeTHYECKOro IlaHa € COo-
[IOCTABJICHUEM B 3aJIaHHOW, MOAECIUPOBAHHOU CHU-
Tyallld T€X WM UHBIX KOHKPETHBIX MOCTYIKOB C
HCCIIEOBAHUEM THUIIA HACIIEAOBAHUS OIIPEIEIIEHHO-
ro NpU3HaKa NMPU U3YUYEHUH JIOKAJIU3ALUU T'eHa,
OTBETCTBEHHOTO 3a IPOSIBJIEHUE 3TOr0 OIIpE/IEsIeH-
HOro npusHaka B ¢genorune. Ho cioxxubie mose-
JIEHYECKHE aKThl, KaK MPaBUJIO, SBIISIIOTCS MPOSIB-
JeHneM (YHKIIMOHUPOBAHMUS MHOTHX T'€HOB, Kak
Mbl PACCMOTPUM IO3/IHEE, MEXAHU3Mbl U B3aUMO-
JEVCTBUS KOTOPBIX TpyAHOOIpeaenuMsl. IToato-

My, KOTJla PelIaroTcsl MCUXOJOTHYECKHe Mpobie-
MBI, CBSI3aHHBIE CO CTPYKTYPOU YEIOBEYECKOW WH-
JTUBUYaTbHOCTH, TUIIOJIOTUEN U XapaKTePUCTUKA-
MU UHIUBUAYAJILHOTO PAa3BUTHSA, aJ€KBATHBIM U
OIpPaBJAHHBIM SBJISIETCS MCIOJIb30BAHUE TEPMUHA
KIICUXOTEHETUKA».

Hanuuue y yenoBeka coluaibHON MPEeeMCTBEH-
HOCTHU, KIIPOTrpPpaMMbl COIIMAIBHOTO HacjIeI0Ba-
HHUS», «CUTHAJILHOW HACIEICTBEHHOCTU» (popmu-
pyeT HaclegoBaHUE aJallTUBHBIX (GOPM IMOBejIe-
HUS. DTU TICUXOJIOTUYECKUE TTPU3HAKU CBOMCTBEH-
HBI TOJIBKO YEJIOBEKY, OHU IepenaroTcs Mo Ha-
CJIEJICTBY U3 TMOKOJIEHUS] B MOKOJIEHUE B Pa3HBIX
COLMAJIbHBIX Tpymmax. s IMarHOCTUKU U OIEH-
KA MHOTHUX TICUXOJIOTHYECKUX MPU3HAKOB Y UeJIO-
BEKa, B YACTHOCTU HA HEHPOHHOM U MEXKCUCTEM-
HOM YPOBHSIX, UCIIOJIB3YIOTCSI MHBIE METOJI0JIOTHU-
YECKHE MPUEMbl U METOJIMKH UCCIETOBAHUN, KOTO-
pble BOOOIIE HE MPUMEHHUMBI K )KUBOTHBIM, TaK KaK
y HUX OTCYTCTBYET TaKOW ypPOBEHb MHTETPATHUB-
HOTO YyMpaBJIeHUs, KaK HEHPOUMMYHOMOTYJISIIUS.
K Tomy ke peueBass GyHKIUSI, MBICITH, YyBCTBa
CYIIIECTBEHHO MOAYJIUPYIOT MEXaHU3MBbI HEHpO-
WMYHHOHJIOKPUHHOMN PEryiaiuu, U TICUXUKA Ye-
JIOBEKA, SIBJISISICh OTKPBITOM CUCTEMOU HE TOJIBKO
JUUIS1 B3AUMO/ICHCTBUSI C BHEIITHUM MUPOM H COIAAITH-
HOH cpelioi, 001agaeT ciocOOHOCThIO K CaM0O00y-
YEHUIO U CaMOCOBEPIIIEHCTBOBAHMIO, UYTO OOecIe-
YUBAET MO3UTUBHBIE TEHJCHIIUU B UHIUBUIYAITh-
HOM Pa3BUTHU U MPOTPECC B PA3BUTHHU UEIOBEUE-
cTBa B lesioM. Beerma, n3ydasi ICUXOJIOTHYECKUE
OCOOEHHOCTH YEJIOBEKA B X BHEIIHUX, ITOBEICH-
YECKHUX MPOSIBIICHHUSIX (MHOTO Criocoda MpocTo HeET),
00BEKTOM IICHXOT'CHETUUECKOT'O MCCICIOBAHUS ClIe-
JIyeT CYUTATh HE CaMy 3Ty OCOOCHHOCTh KaK TpHU-
CYIIYIO TOJBKO YEJIOBEKY TMCUXOJOTHYECKYIO Yep-
Ty, a peajau3aiyio e BO BHEIIHEM IOBEACHUU 10
dhopme. [ToaTOMy TEPMHUH «T€HETHKA ITOBEJICHHSI»
1eiecoodpa3Ho OCTABUTH TOJBKO JJIS U3YUECHUS
MMOBEACHYECKUX PEAKIINH y KUBOTHBIX.

Ilcuxoreneruka Kak cucTeMa 3HAHMUA O Haclie-
JIOBAaHUU TICUXOJIOTHYECKUX IMPU3HAKOB ITOSBHIIACH
B 50-¢ rr. XX B., HO ObLIa OO0Jiee oOeIaHueM, YeM
pPeaTbHOCTHIO: TICUXOJIOTH CTAajUd UCIIOJIH30BaTh B
CBOMX MCCJIEJOBAHUSIX METOJbl T'€HETUKHU, a I'eHe-
TUKU — HMCCJIEA0BATH MPOOIEMbI TEHETUKH MMOBE-
nenus. OnHako yxe K KoHiy 70-x rr. mpodeccno-
HaJTbHBIM TICHXOJIOTHYECKUM COOOIIECTBOM MPHHS-
TO KOPOTKOE U SICHO€ 0003HAYEHUE — «IICHUXOTe-
HETHUKa», U ICUXOTC€HETUUECKHE TT0IX0AbI B HACTO-
sIee BpeMs CTAHOBSITCS CPEICTBOM, HEOOXOIH-
MBIM IS ITOHUMaHHUSA OCOOEHHOCTEN IICUXUYECKOU
IesTeIbHOCTH YejoBeka. K HacTosameMy Bpeme-
HU B COBPEMEHHOU HEMEIKOU JUTEpATYype, KOoraa
TOBOPST O YEITOBEKE, TAKKE UCIIOJIb3YETCS TEPMUH
KTIICUXOTEHETHUKA», a TePMHUH «T€HETHUKa TOBEIe-
HUS» TIPUMEHSIOT TOJIBKO K HMCCIIEIOBAHUIO TTOBE-
JIEHNS Y )KUBOTHBIX. [IpuHIIMIIMATBHO Ba)XKHO TOJ-
YEePKHYTh, YTO UMEHHO TEPMUH «IICUXOTCHETHUKA»
colepkaTeabHO 0003HAYAET M3yUeHHE 3HAUM-
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MOCTH T'€HETHYECKUX U CPEIOBBIX (PAKTOPOB, KO-
TOopble (POPMUPYIOT MEKUHIUBUIYATHHYIO Bapua-
TUBHOCTh KOHKPETHBIX MCHUXOJIOTHYECKUX YEPT, a
HE MOCTYIKOB YelloBeKa (SIUHUI] €ro TOBEICHMUS).

B cBs3u ¢ 9TUM YpE3BBIYAHO BAXKHO OTMETHUTH
3HAUEHUE FeHETUUYECKON HepOo(pH3NOIOTHHN U TICH-
XO(PU3UOIOTUH I PA3BUTHUS NMCUXOTCHETHKU.
M3ydenune reHeTUYECKOW JNETEPMUHUPOBAHHOCTH
0COOEHHOCTEN OMOAJIEKTPUUECKOW AKTUBHOCTHU
Mo3sra (matrepasl D31 u BII), MexaHu3MoOB Heii-
POMMYHHO3H/IOKPUHHOM PETYJIAINHN, B TOM YHUCIIE
CO CTOPOHBI BEreTATUBHOUM (ABTOHOMHOI) HEPBHOM
CHUCTEMBI, a TaK)XKe OCOOCHHOCTEH HEHPOTPAHCMUT-
TEPHBIX U TOPMOHAJIBHBIX B3aMMOJICHCTBUIA, MeTa-
00JIMYEeCKON aKTUBHOCTU OIPEACIICHHBIX HEHUpPO-
ctpyktyp LIHC (HelipoHHBII ypoBeHb) SIBIISIETCS
TeM HEOOXOAUMBIM OCHOBOTIOJIATAIONIUM 0a3ucoM,
HAa KOTOPOM MOXET CTPOUTBHCS JIOTMKA TCUXOTEHe-
TUUECKOT0 uccienoBaHus. MIMeHHO Takasi MeToJ10-
JIOTHSl TICUXOT€HETUKH OIpPENesieT BO3MOXKHOCTh
MOHUMAHMS ITUOJIOTUM YEIOBEYECKON MHAMBUIY-
AJBHOCTHU C MO3UILIMU UCCIETOBAHUS WHAUBHUIYAIIb-
HBIX TCUXO(U3UOIOTMUECKUX XapaKTEPUCTHK JINY-
HOoCcTH (pacTyliero pebeHka U B3pOoCiioro).

IIyTh OT reHa K NCHUXOJIOTHMYECKOMY MPU3HAKY
(MHIUBUIYATbHON TICUXOJIOTMYECKON YePTE) JIEKUT
yepe3 MOpPoPyHKIIMOHATBLHBIA YPOBEHb TEX HEM-
poctpyktyp HHHC, xoTOpble OoTBEUaroT 3a Mpo-
SIBJICHME 3TOTO NMPU3HAKA, UHBIMH CIIOBAaMH, B T'€HO-
TUIE YeJIOBEKA 3aKOJAMPOBAHBI Te MOP(HODYHKIINO-
HaJIbHBbIE OCOOEHHOCTH (DYHKIIMOHUPOBAHUS €r0
MO3ra U OpraHu3Ma B LIEJIOM, KOTOpbIE BMECTE CO
CPEIOBBIMH BIMSHHUSIMHU CO3/1AIOT BCE TO Pa3HOO0-
pasue ncuxo(U3nOJIOTHUECKHX 0COOCHHOCTEH Ye-
JIOBEKA, BKJIIOYAs €ro JMYHOCTHbIE CBOWCTBA U
KauyecTBa, MHTEIUIEKT, TEMIIEPAMEHT, TBOPUECKUE
CIOCOOHOCTH, KOTOpPhIE MBIl HAOJIIO/IaeM B JIEHUCT-
BUTEIIBHOCTH.

ITockonbKy OpraHu3M 4ejoBeKa aKTHUBEH U pe-
AKTHUBEH, a €ro MO3l caMOOpraHu3yrouascs, ca-
MOCOBEPIICHCTBYIOIMASCS U caMOOOydaromascs
(GyHKUMOHATbHAS CHUCTEMAa, BaXXHOCTh M 3HAYU-
MOCTb I'€HETHUUYECKMX 3JIEMEHTOB B OpraHU3aluu
MOBEJEHYECKOT0 NaTTepHa, NCUXUUECKON [esi-
TEJIbHOCTU 4YEJIOBEKA B LIEJIOM ClIelyeT paccMmart-
pUBATh B KOHTEKCTE COIPSHKEHHOTO B3aUMO/IEH-
CTBUSI HEUPOCTPYKTYp HEOKOpPTEKCA MPU YUaCTHUHU
MOJETUPYIOMINX CUCTEM Mo3ra (JIuMOuYecKkas cu-
cTeMa, PeTUKyJIspHas Gopmalus MO3ra) ¢ u3Me-
HSAIOIIMMUCS CpelnoBbIMU (akTopamu. Ha mpoTts-
JKEHUM BCEH JKU3HM YesloBeKa ero Icuxojoruyec-
K€ (YHKIUU ONPEAENSIOTCS TeHOTUIIOM, (pu3no-
JIOTUYECKOW ajanTalnueil U COUMAJIbHOM ajanTa-
LMeH, a mocienHue, B CBOIO Ouepelb, TAKKE sB-
JAIOTCS MHTETPUPOBAHHBIM MPOSBICHUEM (PYHK-
UOHUPOBAHUS MHOTHX I'€HOB M Pe3yJIbTUPYIOIIEH
ux sKkcrnpeccun (posiBieHUE B (EHOTHIE UX aAK-
TUBHOCTH IO CTEMEHHU BBIPAKEHHOCTH TOTO WU
MHOTO TICUXOJIOTMYECKOT0 MPU3HAKA) MO BIUSIHU-
€M KOHKpPETHBIX ycJIOBUH cpeapl. [Ipu aToM nunHa-

MHKa ICUXOJIOTMUECKUX XapaKTePUCTUK JIMUHOC-
THU Ha BCEX 3Tallax OHTOIEHE3a, BKIIIoUasl ero Kpu-
TUYECKHUE NEPUO/Ibl, C OJHON CTOPOHbI, F€HETHYEC-
KU JeTepMUHUPOBAHA, a C APYrOl — aKTUBHO
MOJAYJIUPYETCS CPeAOBBIMH (paKTOpaMu, B TOM
YHUCIie ¥ COLUATbHON CQephl.

Ocob6o0e MeCTO TeHETHYECKOU MCUXo(hUu3noio-
TUU B OOIIEeH CTPYKType NMCUXOTEHETUUECKHX HC-
CJIEIOBAHUI OIIPENENSIeTCS TOU JIOTUKOM, UTO BCE
BU/Ibl PEAKTUBHOCTU OPraHU3Ma, ero rncuxuyeckas
JeATeIbHOCTh B LIEJIOM M OpraHU3alus MOBEHeH-
YEeCKOro MaTTepHa, B YACTHOCTH, MOKOSITCI Ha
B3aMMOJICHCTBUN YHUKAIBLHBIX MOP(DOGYHKIHNO-
HaJIBHBIX CTPYKTYp I'€HOMa 4YelloBeKa C IOCTOSIH-
HO M3MEHSIOIMMHUCS (paKTOpaMu cpeabl (MHIUBU-
JlyabHOU, 00111eit). PesynbTupyronieit 3Toro B3au-
MOJIEMCTBUS SIBIISIIOTCSI T€ KOHKPETHbIE IICUXOJIO-
rHYEeCKUe XapaKTEePUCTUKU JIUUYHOCTH, KOTOpbIE
MPOSIBIIIIOTCS HA BCEX 3Tamax >KU3HU UHAUBUAYY-
Ma. [pyrumMm cioBamMu, BCE BUJBI NICUXUYECKON
JesiTeJIbHOCTU YEJIOBEKa HE MOIYT paccMaTpH-
BAaThCS B OTPBIBE OT NMCUXO(PU3NOTOTUYECKUX OCO-
OeHHOCTEN OpraHu3Ma, MOCKOJIbKY OIpeAeIsItoTCs
TaKOBBIMH, & OHH, B CBOIO OYEpE/b, B 3HAUUTEIIb-
HOW Mepe eTepMUHUPOBAHBI T€HOTUIIOM.

[Tpu 3TOM 6€3 HElpepbIBHOIO U UHTErPATUBHO-
ro B3aMMOJIEMCTBUS MOJEIHPYIOMUX (PaKTOPOB
Cpelbl C PEeryJIITOPHBIMU 3JIEMEHTAMHU I'€HOMa,
BIIUSIIOIIMMH Ha 3KCIPECCUIO TEHOB (MX MPOSBIIE-
HUE B (PEHOTHUIIE), HEBO3MOXHA aJieKBaTHAs (PU3HO-
JloruyecKasi ajanTalus, LejleHanpaBieHHas ICHU-
XH4ecKasi AesTeIbHOCTh U (POPMHPOBAHUE a/Iall-
TUBHBIX (Gopm moBeneHusi. HecMotps Ha oOmens-
BECTHOCTbh JAHHOTO IOJIOKEHUS, COOTBETCTBYIO-
IIUX TAKOW JIOTUKE MCCIEeI0BATEIbCKUX MTPOTpaMM
B MUpPE — €IMHUIIBI, HO HAJ0 10JIaraTh, YTO B CKO-
poM Oyaymiem m3ydeHnue GpopMupoBaHHUs OCOOEH-
HOCTEH TMCUXMKU 4YeloBeKa OyJeT HECOMHEHHO Oc-
HOBBIBATHCS] HA METOJIOJIOTMUECKUX MMTO3UIUAX TICH-
XOT€HETUKH, TPEAMETOM HCCIIEeI0BAHUNA KOTOPOU
SBJISIETCS U3yUEHUE POJIM M ONPEAEIIEHUE YUacTHUs
TeX TeHETUYECKUX U CPEIOBBIX (PAKTOpPOB, KOTO-
pble GOPMUPYIOT MEKUHINBUAYATbHYIO BapHa-
TUBHOCTH KOHKPETHBIX MCHUXOJIOTUYECKUX YepT.

O6o3Hauas Takyr 00JIaCTh 3HAHWM, KaK «IICH-
XOTeHETHKa», CleJyeT MOAYEPKHYTh, UTO 3Ta
HayKa u3ydaeT (GpakTopsl, KOTOpbe (GOPMUPYIOT
MMEHHO MEXWHIUBHUAYAIbHYIO BAPHATUBHOCTH
KOHKPETHBIX MCUXOJIOTUYECKUX YepT, HO HE Yeso-
BEUECKUX MOCTYNKOB. B cBs3u ¢ 3TUM HE0oOX0nu-
MO BEpPHYTHCSl CHOBA K TEPMHUHAM <TE€HETHKA I10-
BEJICHUSI» U «TICUXOTCHETHKA», MTOCKOJbKY ISl OTI-
peneneHuss B JaHHOW O0JIaCTH 3HAHUN 3TO MMEET
HE TOJIbKO METOAO0JIOTUYECKOE, HO 1 MUPOBO33PEH-
YecKOe 3HAUEHHeE, a TaKKe HpaBcTBeHHoe. Ecin Obl
OB MPUHAT TEPMHUH «IEHETUKA IMOBEACHUSI», TO
00BEKTOM HCCIIEIOBAHUS JOJKEH ObLI OBl CTATh
IOCTYIOK YeJ0BeKa, T. €. COUMAIbHO OIlleHUBae-
MBIl moBeaeHueckuii akT. Torma Hen30eXKHO OIIU-
0OYHO JIOMyCKAaeTCs BO3MOKHOCTh HACIIEIOBAHUS
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MHAVBUAYAJIbHBIX YOSKIEHUH, MOTUBOB, LIEHHOCT-
HBIX OPUEHTUPOBOK M BCErO TOr'O, YTO IBMXKET I1O-
CTYIIKAMHU 4Y€JIOBEKA U OIPENEseT ero IMOBEIEH-
YECKHE PeaKLMu.

Ho nmoctuxeHuss COBpeMEHHOM ICUXOJIOoruyec-
KOM HAayKH O CTPYKTYpe JIMYHOCTHU, reHezuce Gpop-
MHUPOBAHMUS JINUHOCTHBIX YEPT MOJIHOCTBIO MPOTH-
BOpeuyaT Takoil mocraHoBke Bompoca. C mo3uuui
COBPEMEHHON MOJIEKYISIPHON I€HETUKHU, 3TO TakK-
K€ HEBEPHO. HE CYLIECTBYET COLMAIBHO «XOPO-
IUX» U COLIMATBHO «IIOXUX» T€HOB, €CTh TOJIb-
KO OIPEJeNIEHHbI NHAUBUYaIbHbBIN T€HOTHII, KO-
TOPBII ompenensieT Te WIM UHbIe (COIMAIbHO MH-
nuddepeHTHBIE) UHAUBUYAIBHBIE OCOOCHHOCTH
JINYHOCTH, a UX Pa3BUTHE, peajii3allisl HalpaBJis-
IOTCS, KaHAJIU3UPYIOTCA TOU CPEOoM, ¢ KOTOPOH
JaHHBIA YeJIOBEK aKTUBHO B3aMMOJEHCTBYET Kak
Ouosiornyeckoe M coluaibHoe cymiectBo. Iloaro-
MYy OJHA U Ta )€ I€HETUUYECKU JEeTEPMUHUPOBAH-
Hasi JMYHOCTHAs YepTa B 3aBUCUMOCTH OT MOTHUBOB
JIeSITeIbHOCTH, BIUSHUS CPEIOBBIX (PAaKTOPOB MO-
JKET MOJIYYUTh U IOJIOKUTEIbHbIN, U OTpULIATEIb-
HBII COLMAJIBHBIN CMBICII, HAUTU PA3JIMYHOE BbIpa-
KEHUE B IOBEIEHUYECKUX aKTaX MHAMBHIYYMA.

B ar10ii cBsI3u IpaBOMOYHBIM SIBIIIETCS UMEHHO
TEPMHUH IICUXOI'€HETHUKa», TaK KaK OH OTpa)aeT
BAXKHBIM COAEP)KATENIBHBIN CMBICI: PeUb UIET O TeX
3HaYUMBIX (pakTOpax, KOTOpbIe ONMPEIEIAIOT He
OTJEJIbHBIE YEIIOBEUYECKNE TMOCTYIIKH, ITOBEIEHYEC-
KHE aKThl, a GOPMUPYIOT MEKUHAUBUIYATbHbIE
pasauuus Mo OTAEIBHBIM IICUXOJIOTMYECKUM XapaK-
TepUCTUKAM JUYHOCTH (HaIpuUMep, UCCIeAYeTCs
TE€HOTHUIl — CPENOBbIE COOTHOILIEHUSI B BApUATUB-
HOCTH MHTEIJICKTAa M JAPYTUX KOTHUTUBHBIX (PYHK-
LIUHA, MOTOPHOH JEATEIIbHOCTH M TEMIIEPAMEHTA).

IIcuxoreneruka cerogHss — 3TO pa3BHUTasl Ha-
yKa CO BCEMM aTpUOyTaMMU TAKOBOUW: COOCTBEHHBI-
MH METOJOJIOTMUECKMMH NOJAXOJaMHU, METOIAMU
HCCIENOBAHNM, 4 TAK)XKe IIPUEMaMM aHaln3a pe-
3yJIbTATOB NCUXOIN€HETUYECKUX HCCIENOBAHUN U
HUX TPaKTOBKaMH.

[TpencrasisieTcss NPUHLIUIIMAIBHO BaXXHBIM €Lle
pa3 MOAYEPKHYTh, UTO B OOIIEH JTOTUKE MCHXOTe-
HETHUYECKOTO HCCIEJOBAHUS HEOOXOAUMBIM 3Be-
HOM B IOHMMAaHHH YeJIOBEYECKOW MHANBUAYAIBHO-
CTH SABIISIIOTCSI TeHETUUYECKasi Helpou3nonorus u
Helipornicuxosnorus. OnHaKo Aaxke B HAcCToOslLee
BpeMsl MaJI0 Hay4HbIX paOoT, pacKpbIBAIOIIMUX Ie-
HETUYECKYIO JETEPMUHUPOBAHHOCTb HEUPO-, TICU-
X0(U3UOJIOTHUECKUX MPU3HAKOB B CPaAaBHEHUH C
cyry0o MCUXOJOTMYECKUMHU HAaYYHBIMHU MCCIIENIO-
BaHUsIMU. [lanpHeillias nepcreKkTuBa COCTOUT B
peann3anuu JOTUKHA TPeX B3aMMOCBSI3aHHBIX
ypOBHEH: TeHOTUN — MOPPOPYHKIIMOHAIBHBII
ypoBeHb HelipocTpykTyp LHHC (B TOM umcre Heii-
POHHBIN) — mcuxuka. Takas JOruKa MpeaycMart-
pUBAaET BAJUIHOCTD IICUXOT€HETUYECKUX U TICUXO-
JIOTUYECKUX TECTOB ISl BBIICHEHUSI MEXaHU3MOB,
JIEXKAIIUX B OCHOBE MEXWHAUBUAYAJIbHOW Bapua-
TUBHOCTH TICUXOJIOTUYECKUX MPU3HAKOB.

3HAYUMOCTb IICUXOT€HETUKU KaK HAyKd CcIeay-
€T paccMaTpUBaTh B PaMKax TAaKOM aKTyaJlbHOM
MpoOJIEMBI, KaK «COOTHOIIIEHUE OMOIOTMYECKOTO 1
COLIMATIBHOTO B Pa3BUTHUU UEJIOBEKa». JTa mpobiie-
Ma 10 CHX IIOp BO MHOTOM OCTa€TCs HEpEIEHHOM!,
B TOM YHCJIE€ U B O0JIACTH TICHUXOJIOTUYECKOTO OH-
ToreHe3a. B Hacrosiiee BpeMsi, Oiaronapsi 4OCTH-
JKEHUSAM COBPEMEHHOU MOJIEKYISIPHOU T'€HETHKH,
HEWPOUMMYHOJIOTUM MOKHO MOAONTH K PELIEHUIO
MHOTHUX MPOOJIeM NICUXOJIOTMU U MEIULIMHbBI, B TOM
YUCIIE U PACKPBITUSI MEXAHU3MOB B3aUMOAECHCTBUS
TEHOTHUIIOBBIX M CPEIOBBIX (PAKTOPOB, OMpenems-
IOIUX T€ UM MHbIE TICUXO(PU3UOTOTUUYECKUE U
MICUXOJIOTUYECKHE OCOOEHHOCTH MHIMBUIyyMa B
npoliecce pa3BUTHUSA, a TaKke 0cOOeHHOCTH (op-
MMPOBAHHMS €r0 aJallTUBHBIX BO3MOXHOCTEH U pe-
3yJIbTATUBHOCTU K Pa3BUTHUIO 3200JI€BAHUA.

Juana3zoH aJanTUBHBIX peakLUi opraHu3Ma B
OTBET Ha NOCTYNAalOIMe CTUMYJIbHbIE CUTHAJIbI
(pazmpaxkeHus) U3 3HTOCHEPHI YEIIOBEKA JIOCTATOY-
HO IIHUPOK, HO UX CHEKTP U aIeKBATHOCTb BO MHO-
rOM NpeaoNpeeeHbl TeHETUUECKH JAETEPMUHUPO-
BAHHBIMU OCOOEHHOCTSIMM NICUXUKW UHAUBUAYYMA.
ITpexne Bcero 3To Kacaercs TOW CTOPOHBI IICUXU-
KW, KOTOpasi OTHECEHA K JUHAMHUUYECKOH, T. €.
aJIEKBATHOCTb aJAllTUBHBIX PEAKLUUN OIpeeIsieTcs
TEMHU JMHAMMUYECKUMH XAPAKTEPUCTUKAMU IICUXUKU
(COOTBETCTBYIOT OCHOBHBIM CBOMCTBAM HEPBHOU
CHCTEMBI), KOTOPbIE IPHUCYIIN YETIOBEKY KaK Ipel-
CTaBUTEIIO Haubojee COBpeMEHHOTro Bujaa Homo
sapiens, u3BecTHOTO BO BceeHHO.

dopMupoBaHUE AJIEKBATHBIX AIAIITUBHBIX PEak-
UM OpraHu3Ma OCHOBAHO Ha CONPSIKEHHOM B3au-
MOJICHCTBUU €ro BEAYIIMX TOMEOCTATUYECKUX
CHUCTEM: HEPBHOU, UMMYHHOU, SHAOKPUHHOU, —
YTO 00ECIeYMBAET CIIOKHOCTh ICUXUYECKON aes-
TEILHOCTH U (QYHKIIMOHUPOBAHUS MEXAHH3MOB
HelipouMMYyHHOMoOAysinnn. [Ipu saTom perynsauns
OCYLIECTBIISIETCSI HA BCEX MEPAPXUUYECKUX YPOB-
HSX — OT MOJIEKYJIIPHO-KJIETOUYHOTO O OPTraHu3-
MeHHOro. POopMUpPOBAHNE CTEPEOTUITHBIX HECIIE-
nu(pUIeCKnX aTanTUBHBIX PEaKIUi Mpemornpee-
JIEHO TeHETHUYECKH, HO OCOOEHHOCTH CTPOEHUS re-
HOMa yenoBeka (ero «u30BITOYHOCTH» U TUIACTHY-
HOCTB), TIPOIIECCHI TEHETUYECKOW M3MEHUNBOCTH, B
TOM 4YHCIIE U HAa HEUPOHHOM YPOBHE, CO3JAI0T
MOPGOPYHKITMOHATBHYIO OCHOBY JUISl TalTbHEHIIIe-
0 CaMOCOBEPIIEHCTBOBAHUS ()OPM aAaNTHBHOTO
MOBEJICHUSI YeIOBEKA M BCEX BUIOB €ro NMCUXMYEC-
KOU JESTeIbHOCTH.

[Tporpecc B 00nacTu MCUXOTEHETUKUA U OTKPHI-
THI B 3TOW 00JIACTU 3HAHUM CIIETYeT OXKUIATh TPU
KOMIIJIEKCHOM COTIOCTAaBUTEIILHOM aHAJIu3€e pe-
3yJIbTATOB LUUTOTEHETUYECKUX HCCIEJOBAHUN U
MeTOANK muddepeHImaIbHON ICUX0INarHOCTUKHI
C 00s13aTEeNbHBIM BKJIIOUEHHEM OOBEKTHUBHBIX Me-
TOJOB OIICHKH TNCUXO(DHU3MOIIOTUYECKUX XapaKTe-
pucTuK MHANBHAYyMa. UTo ke KacaeTcs cojmep-
XKATEIbHOW YaCTH TICUXUKH, TO BCE TO, UTO Xapak-
TEepU3yeT YelloBeKa KaK JUYHOCTHh (MUPOBO33pe-
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HUe, HPABCTBEHHBIE, STUYECKUE IIEHHOCTU, MOTH-
BallMU, CTPEMIJICHHUsI, HHTEPEChI), HEIOCPE/ICTBEH-
HO HE 3aJI0)KEHO B TCHOTHIIE, a OMpeAeiseTcs B
OOJIBIIIEH CTETIEHN COITMAJIbHBIM OTIBLITOM.

OnHAaKO MPU3HAHHBIM SBJISETCS HAJUUUE CHUT-
HaJbHOW HACNeICTBEHHOCTU, KOTOpas MpucyIia
TOJIBKO vesioBeky. [Ipu aTOoM mpoucxonut nepena-
4ya OT TTOKOJICHUS K TIOKOJICHUSM TTO3UTHUBHBIX TCH-
JIEHIINH pa3BUTHUSI, OHU 3aKPEIUISIIOTCS B TEHOTH-
ne, 4To obOecreynBaeT COBEPIICHCTBOBAHME aJlarll-
TUBHBIX (POPM TIOBEACHUS U MPOTPECC B PA3BUTHH
MCUXUKHU YelloBeKa. B Kakux CTpyKTypax Mo3ra
KOHKPETHO 3TO HAaXOJHUT OTpa)keHue, eIle Mpej-
CTOUT BBISICHUTH, HO HEOOXOJAUMO YSICHUTH, YTO
FeHETUYECKNEe OCOOCHHOCTU MHTEIIEKTA, TMaMsITH,
TBOpPUYECKHE CIMOCOOHOCTU W TICUXMUYECKas jes-
TEIBLHOCTh B IIEJIOM MPEIOINpeiesieHbl XapaKTepoM
MpOTEeKaHUsI HEHPO(DU3NOTOTHUECKHUX TPOIIECCOB B
ONpeeIeHHBIX CTPYKTYpax MoO3ra, OTBETCTBEH-
HBIX 32 Ty WIM UHYIO NCUXO()U3NOIOTHUYECKYIO Xa-
PaKTEpUCTUKY JIMYHOCTH, 3a KAKOW-TO ompene-
JICHHBIA BUJI IICUXUYECKON AEATEIBHOCTH, T. €. TeX
HetipocTpyktyp HHC u conomgunHeHHBIX UM ApPY-
rux MophoPyHKIIMOHATIBHBIX 3JIEMEHTOB, KOTO-
pBI€ SIBISIIOTCSL CyOCTpaTOM — MOPGOIOTrHYecKOi
OCHOBOH ISl IPOTEKAHUS OINpEAETICHHBIX ICUXU-
YECKUX INPOLIECCOB.

XapakTep MpoTeKaHUs] OMOCMHTETUYECKUX IPO-
LIECCOB B HEHPOCTPYKTYypax MO3ra, U B 0COOEHHOC-
TU UHTEHCUBHOCTh META0O0IM3Ma B 3THX CTPYKTY-
pax LIHC, TecHO cBsi3aHBI ¢ MexaHU3MaMU (PyHK-
UOHUPOBAHMS BCEX PETYJISTOPHBIX CHCTEM Opra-
HU3Ma, 4TO OOYCIIaBIMBAET CYLIECTBEHHOE MOIY-
JUpYIollee BIUSHUE MEXaHU3MOB HEHPOUMMYHHO-
SHIOKPUHHON PETYJIAIUN Ha MCUXUYECKYIO esi-
TeJIBbHOCTh 4ejoBeka. K Hacrosmemy BpeMeHHU
Jl0Ka3aHa 3Ha4yuTelbHasl POJIb HACIEICTBEHHOMU
0OYCIIOBIIEHHOCTH psija NOBEAEHYECKUX aKTOB U
CIIOKHBIX TICUXMYECKUX (YHKIHH — CEHCOPHOTO
pa3IMueHUs] U YHEPreTUUECKOro 0OecreueHus Mo-
TOPHOU AEATEIBbHOCTH.

BrisiBienHast reHeTUYECKAsl 1€TEPMUHUPOBAH-
HOCTb NOKa3aTeliel TaOMIbHOCTH HEPBHBIX MPO-
uecco, 921" MOKOs 4eloBEeKa M BbI3BAHHBIX I10-
TEHIIMAJIOB MO3ra, 0e3yClI0BHO, CO3/Ial0T TOT ¢o-
HOBBIIl T'€HETHUUYECKUN ypOBEHb, KOTOPbIA Oyner
ONpeAesiTh MHANBUIYAJIbHbIE MCUXO()U3UOTOTHU-
YecKHe XapaKTepUuCTHKu JuyHocTH. [Ipu 3ToM or-
pellefIeHHbIe CIIelMaIu3upOBaHHbIE HEHPOCTPYK-
Typbl HEOKOPTEKCa OyayT TOMUHAHTHBIMU B (op-

MHUPOBAHUM KOHKPETHBIX MCUXOJOTHYECKUX MPHU-
3HAKOB (JINUHOCTHBIX UEpPT).

Uenosek sBisieTcs 00JamaTelIeM YHUKAIbHOTO
Habopa T'eHOB, CYIIECTBYIOIIEr0 B €r0 FeHOME C
WHBAapHAHTHOM, 0011l /u1st mpeacTaButeneir Homo
sapiens yactpio reHoMa. [1osToMy Kaxablid ueno-
BEK MHAWBUJIYAJIEH U BMECTE C TEM YEM-TO MOXO0XK
Ha npyroro uengoBeka. KpoMe Toro, kKaxmblili ue-
JIOBEK — IMPEACTABUTENb TOM WJIM MHOMN KYJIbTY-
pBl, 3THOCca, MpodecCuoHaIbHON, BO3PACTHON
TPYHIIbI, CEMbU M, OTHOBPEMEHHO OH — HOCUTEIIh
CBOEro COOCTBEHHOTrO, YHUKAJIHLHOTO COYETAHUS
BCEX 3THX (PAKTOPOB U JIMUHOTO, TOXKE YHHKAJIb-
HOTO WHJUBUJIYAJILHOTO OMbITA. YUEHbBIE MOJCUYU-
Tajad, 9YTO YUCIO BO3MOXKHBIX COYETAHUN T€HOB Y
yejtioBeka cocrapisgeT 3-10, Torga Kak 4YUCIIO KUB-
X Ha 3emJjie JIoAel 3a BCI0O UCTOPHUIO YeI0Be-
yectBa cocrapisier 7-1010, uro Ha mecsaTkM Mopsia-
KoB MeHbIe. [loaTOMy HUKOTIa HE MOXKET OBITh
JIBYX JIFOICH C OMHAKOBBIM HAOOpoM reHoB. Kax-
JIBIM M3 HAC MICUXOTeHEeTHYeCKH YHHKajieH. UTo ke
KacaeTcsl T€HETHUKH IOBEIACHMUSI, B TOM YHCIE €€
COLIMAJIbHBIX ACMEKTOB, TO KaX/IbI YEIOBEK MpPe-
CTaBIISIET COOOW YHMKAIbHBIM MCUXOTE€HETUYECKUH
JKCMEPUMEHT B JTAHHBIX KOHKPETHBIX YCIIOBUSIX,
00CTOATENbCTBAX KU3HU, nuBuian3amuu X X| B., u
3TOT 3KCIEPUMEHT YK€ HUKOTr[a, HUTJAE U HU C
KEM He MOBTOPUTCS B UCTOPUU YEIOBEUYECTBA U BO
Bceestennoit B 1ieinom.

Takum 006pa3zom, K HACTOSIIEMY BPEMEHH JO-
Ka3aHHBIMU SIBJISIFOTCSI TAKUE ITOJIOKCHHUS .

— WHJUBUYyaJbHbIC PA3INYMS HE KOIIMOKa»,
a Heusz0exHas peaJbHOCTh, CIIOCOO CyIIecTBOBA-
HUSI OOIIUX TCUXOJIOTHUYECKUX 3aKOHOMEPHOCTEH;

— MHOTHE WHJUBUAYaTbHBIE OCOOEHHOCTU $SIB-
JISIFOTCSL IOCTATOYHO YCTOWYMBBIMU B OHTOTEHE3E;

— MEXUHIUBUAYyaJIbHAS BAPUATUBHOCTH TICU-
XOJIOTUUYECKUX MPU3HAKOB OKa3bIBAETCS PA3HOU Y
pa3HbIX UHAUBUIYYMOB B pa3HbIX BO3PACTHBIX
rpyIIax, 4To OTpa)xaeT MepecTPONKU uccieaye-
MBIX IICUXOJOTHYECKUX (YHKIIMI B oHTOreHe3e [1].
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OTKPOBEHUMSA BEJINMKOI'O MACTEPA

B 2001 r. BhIILIA B CBET IMEpEeBEICHHAS HA pycC-
CKHUI SI3BIK KHUT'A WU3BECTHEHUIIEro KapauoXUpyp-
ra, npodeccopa Kpucrnana bapuapna «50 myTeit
K 3J0POBOMY cepAily». MeauiuHckas oOIIeCTBeH-
HOCTh YKpPauHBbI C HETEPIIEHUEM OXMJasia Iy0JH-
Kalliu KHUTH, U BOT 3TOT 240-CTpaHUYHBIA TPy
repea HaMHu.

3HAKOMCTBO C COAEPKAHUEM CBUJCTEIHCTBYET
O TOM, YTO aBTOP UBJIOXKHUJI CBOIO MO3UIUIO B OT-
HOIIIEHUH TMPOJJICHUS] pab0TOCTIOCOOHOCTH 3TOTO
BaJKHEMWIIIEro opraHa 4dejoBeKa B 5 riaBax, Kax-
Jasi U3 KOTopbix coctouT u3 10 pasnenos, T. €. cra-
HOBUTCS MOHSTHBIM Ha3BaHMUE KHUTHU. KaXKJbIN
MyTh K COXPAHEHUIO cep/illa 3I0POBBIM JIETAITBLHO
M3JI0KEH U aprymeHTupoBaH. OcBeleHbl Bce (ak-
TOPBI pUCKA JUISl PA3BUTHUSI KAPIAUAIBHON MATOJO-
FMU. HepaluoHaJlbHOE NMUTAHUE, BO3JIEHCTBUE
cTpecca M OKpYXKalollel cpeibl, OJIePKUBAECTCS
HEOOXOJIMMOCTD JIBUTATEIIbHONH aKTUBHOCTH U KO-
PEKIINS ICUXO0IMOIMOHANIBHBIX HArpy30K. Ho kaxk
9TO U3JI0KEHO!

BMmecTo oxupaeMoro mocoOust asist Bpauen-kap-
JIMOJIOTOB C JIIMHHBIM TIepPEUYHEM pe3yJIbTaTOB Jia-
OOpATOPHBIX, THCTPYMEHTAJIbHBIX HCCIIETOBAHUN
M CIIMCKOM PEKOMEH]IyeMbIX JIEKAPCTBEHHBIX IIpe-
MapaToB MbI C MEPBBIX XK€ CTPAHUI] OKyHAEMCS B
BBICOKOXYJIO)KECTBEHHOE ITPOU3BE/IEHNE, T/Ie PEKO-
MEHJAIIMU U HACTABJIEHUS TAIOTCS JIETKO, HEHa-
BSI3UMBO, MOATBEPKIAIOTCS MPUMEPAMH U3 TMpPaK-
TUKU ¥ JIMYHOM KU3HU aBTOpa. A Kakue pasHooO0-
pa3Hble MPUEMbl HATUCAHUS HAYYHBIX TPYIAOB U
XYJIO’)KECTBEHHBIX MPOU3BEACHUN HCIIOJIb30BaHbI!
OTO M 3aMETKU Ha MOJAX, KaK JAeJIaloT y4YeHbIE,
YUTash HAYYHYIO CTAThIO, U BBIBOJBI B KOHIIE KaX-
JIOT0 pasjenia v IJaBbl, U CIIMCOK MCIOIb30BAHHBIX
JINTEPATYPHBIX UCTOUYHUKOB, KOTOPBIX IMPUBEACHO
Oomee 70, mpuuemM BCce OHU W3JAHBI B TMOCJIETHUE
3-5 ner. HeBonbpHO oOpamaenp BHUMaHUE Ha
OpocKHue 3aroJIOBKU Pa3ziesioB, IPOYTS KOTOPbIE,
0053aTENTbHO YUTACIIb BECh PA3/IEI.

Crnenyer nmomuepkHyTh, uto Kpucruan bap-
HapJA MPOCTO U JAOCTYITHO M3JIAraeT caMble CIOXK-
HBIE U CaAMbIE€ COBPEMEHHBbIE MEXaHU3MBbI IMOBPEXK-
JIEHUST MUOKapAa. ITO OTHOCUTCSI K DHIOTEHHOMY
HakoIuieHnto xojiectepura, Omera-3 u Omera-6
3CCEHIMATBHBIM XUPHBIM KHUCIIOTAM U MHOTOMY
JIIpyromy, T. €. K TAKUM BOIIPOCaAM, KOTOpPBIE 00-
CYXJAaIOTCs Y3KHUMHU CHELUATUCTAMU HA CAMOM
BBICOKOM yPOBHE. ABTOP OPUTMHAIBHO pa3pyluia-
€T JaBHO C(OPMUPOBABIINECS CTEPEOTHIIBI U 3a-
CTaBIISIET TIO-HOBOMY B3TJISHYTh Ha YKOPEHUBIIIN-
ecst mpefcTaBieHusi. Tak, Jomas Hallle OTpULATENb-

HOE OTHOILIEHHE K IHUIIEBBIM KHPAM, OH paTyeT 3a
cOaJlaHCUPOBAHHBINA PAIllMOH, KOTOPBIN BKIIFOYAET
BCE TPYMIBI MUIIEBBIX MPOJYKTOB, HACTOUYUBO
MOABOANT K IMOHUMAHUIO KYJIbTYpPbl TTUTAHHUS.

Her B uznaraemom matepualie JuLEeMepuUs U
xaHxecTBa. PexoMeHyst yMepeHHOe U pa3yMHOeE
notpebiieHre KpacHOrO BUHA, aBTOp HE JeTaju-
3UpyeT TOrO, YTO KOMIIOHEHThl KPAaCHOTO BHHA
SBJISIIOTCS CTUMYJISITOPAMH CHUCTEMBlI KPOBETBOPE-
HUSI, PETYIATOPAMU UMMYHHOMN 3aIUThI, aHTUOK-
CHUIaHTaMHU, PaBHO KaK M YTBEPKIEHUE TOTO, YTO
JIOM, BeAylIMe aKTUBHYIO MOJIOBYIO JKU3Hb,
MEHbIIIE MOJABEPKEHbI CEPACUHO-COCYIUCTBIM 3a-
00JIeBaHUAM, OCTABIISIA 32 TEKCTOM CBEICHUS O
TOM, UTO y TaKHUX JIO/Ieil 3HaUMTEIbHO OOJbIIe
XOJIECTepUHA UAET Ha CHHTE3 MOJOBBIX TOPMOHOB.

MHOro noJyie3HbIX COBETOB IOJIy4aeT YUTATEIb
JUISL CHSITUS cTpecca, (POPMUPOBAHUS MPABUIBHO-
ro pacrnopsjka JHS U BOOOIIE 310pOBOro obpaza
JKU3HH, CO3AaHUs JJIs1 ceOsl M OKPYKAIOUIUX XOPO-
LIEro HaCTPOEHUs!, aTMOC(hEpPBI JTIOOBU K OIMKHIM
U OpaThsiM HAIlUM MeHbIIUM. Bce 3TO co3maeT Ta-
KOW MOPaJIbHO-IICUXOJIOTUYECKUM KIIMMAT, KOTO-
pBIif, 6e3yCIOBHO, CIOCOOCTBYET MPOICHUIO KU3-
HU, B OCOOEHHOCTH TOH €€ 4acTU, KOTOPYIO MbI
Ha3bIBAEM CUACTIIMBOM.

BHauasne BbI3bIBACT yIMBJIEHUE TO, YTO B KHH-
re W3BECTHEHINero Bpaya HET peKOMEeHJaIuil 00-
pamartscsl K BpadyaMm, T. €. OTCyTCTBYeT oOpa3 Bpa-
ya Kak JEWCTBYIONIEro JINIA, OJHAKO 3aTeM CTa-
HOBUTCSI TIOHATHBIM, UTO KHUTA HATIUCAHA JJIs ue-
JIOBEKa, KOTOPBIA caM cebe MOXKET OBbITh W 1eu-
TejeM, U namadyoMm. Bmecte ¢ tem, kuura Kpuctu-
ana bapHapja sBisieTCS HEOLEHUMBIM MOCOOUEM
JUIS Bpadeid, MOCKOJIbKY BCS MPOHMKHYTa (Pritoco-
dbueit yenoBekom0OUs, puaocodueit rapMoHHIeC-
KOTO Pa3BHUTHS JIMYHOCTH B KOHKPETHOM 3KOCOIIH-
albHOM cucteme, puitocodueil IKZUCTEHIIUATIN3MA,
OKa3aHUs MMOMOIIM YeJIOBEKY Ha BCEX 3Tamax >Kh3-
HEHHOTO MYTH, B PA3HBIX KU3HEHHBIX CUTYAIHSIX.

K coxanenuro, ciy4usioch Tak, 4TO BCKOpE
rnocie u3ganus kHuru B Ykpaune Kpuctuana bap-
HapjAa He crano, U kHura «50 myTel K 310pOBO-
My CepJILy» SIBJISETCS Il HAC TIOCIIETHUM OTKPO-
BeHueM YenoBeka ¢ 00bIION OYyKBBI, 0OpaIieH-
HBIM K JIIOSIM TIJTAHETHI 3eMIISl.

B. H. 3anopo:xan,

akag. AMH VYkpaunsl,

II-p MeI. HayK, Ipod.,

pektop Omecckoro rocyaapcTBEHHOTO
MEIUIIUHCKOTO YHUBEPCUTETA
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MPABUJIA O®OPMJIEHHS CTATEN
78 KypHaay «IHTerpaTHBHA AHTPOMOJIOTIsI»

Jlo po3rasny NpuiMaroThes CTATTI, SIKI BIAIIO-
BiJAIOTH TEMATHUII KXypHATy U HUKUYCHABEICHUM
BUMOTAaM.

1. CraTTsa HaJACUIIAE€TBCA OO0 peAakilii y ABOX
MPUMIpHUKAX, MiAMUCAHUX yciMa aBTopamu. BoHa
CYIIPOBOJIKYEThCSI HAMTPABJICHHSIM 10 PelaKiiii, 3a-
Bi30BaHUM TMIiJAMUCOM KEPIBHUKA Ta TMEYATKOIO YC-
TaHOBH, JI¢ BUKOHAHO pOOOTY, a ISl BITUU3HSHUX
aBTOPIB — TaKOX EKCIIEPTHUM BUCHOBKOM, IO
JIO3BOJISIE BlI[KpI/ITy ny6nu<au1}o Ho Hel Ha okpe-
MOMy apKyIi 10/al0ThCs BiIOMOCTI TTPO aBTOPIB,
sIKi MICTSITh BUE€HE 3BaHHS, HAYKOBUM CTyl'[le
Mpi3BHUIIE, iM's Ta TT0 0aThKOBI (MMOBHICTIO), MicIle
poboTH Ta Tocay, SIKy obiliMae aBTOp, aapecy s
JIUCTYBaHHS, HOMepH TelieoHiB 1 (pakciB.

Jlo po3riisity MpUiMaroOThCs JIMIIE CTATTi, BUKO-
HaHi 3 BUKOPUCTAHHIM KOMIT IOTEPHUX TEXHOJIOTIH.
ITpu oMy 110 MaTepianiB Ha mamepi 000B’SI3KOBO
J0JIal0Th MaTepialn KOMII IOTEpHOTO HAabopy Ta
rpadiku Ha aucketi, nucky CD ROM a6o IO
Mega ZIP — Tex y ABOX IPUMIpPHHUKAX.

ABTOpU OBUHHI MOBIIOMUTH, VISl IKOI pyOpH-
ku (po3ainy) npusHadyeHa cratts. OcHOBHI pyOpu-
ku (po3ainm) xypHaiy: «Jlekuii HobeniBcpkux na-
ypeaTiB», «MeTo10JI0Tisl IHTErPAaTUBHUX IpOLie-
ciB», «OHTO- 1 ¢ioreHe3», «['eHeTHYHI acHeKTH
Oiosorii Ta MeauIMHNY», «KIIOHYBaHHS: MeIUIMHA,
eTuKa, mpaBo», «Penpoaykmis. MeanuHi, eTU4Hi
Ta colliayibHi mpobiemu», «IIpobiaeMu GioeTHKM»,
«[laTo0TiyH1 CTAHU 1 Cy4acH1 TeXHOJOTii», «IHTe-
JIeKT: mpolnemu pOpMyBaHHs Ta PO3BUTKY», «Co-
LiaJbHI Ta €KOJOTIUHI aCHeKTH iICHYBAaHHS JIIOJIU-
HU», «JltoanHa i cycmiabcTBO», «DimocodchKi
npoOjaeMu repoHTOIOTI Ta repiatpii», «Jloauna
i BcecBiT», «KUTTS i cMepTh: €IHICTH Ta MPOTH-
piuus», «Jluckycii», «KHmwkkoBa momuis», «Jluc-
TH 10 PeAaKIlii».

2. YV nepury 4yepry ApyKYIOTbCsSI CTaTTi, 3aMOB-
JIEHI pelaKIli€lo.

3. MoBa craTeil — ykpaiHCcbKa ISl BITUM3HS-
HUX aBTOPIB, POCIAChKA VISl aBTOPIB 3 IHIIUX Kpa-
in CH/I, a Takox aHTJIiHChHKA.

4. BuMoru JI0 cTaTei 3aJIedHO BiJl KaTeropii.

Martepiall AOCAIIHUNBKOT CTATTI 3arajbHUM
0o0csiroM 10 8 CTOPIHOK MOBUHEH OYTH BUKJIAJe-
HUM 3a TaKOI0 CXEMOIO:

a) ingexc Y/K;

0) iHiLIaIM Ta Mpi3BUIE aBTOpa (aBTOPIB), HAY-
KOBHI CTYTIiHB;

B) Ha3Ba CTATTI;

) IOBHA HA3Ba YCTAHOBH, JI€ BUKOHAHO POOOTY;

J1) TIOCTAaHOBKA MpOOJIeMH y 3arajibHOMY BU-
sl Ta ii 3B’S30K 13 BAXJIMBUMU HAYKOBUMH M
MPAKTUYHUMU 3aBIAHHSIMH;

€) aHaJji3 OCTaHHIX JOCII/DKeHb 1 TyOJtikaliii, B

SKUX 3aII0YAaTKOBAHO PO3B’SI3aHHS JAHOI MpooIie-
MU 1 Ha SIKi CIIUPAETHCS ABTOD;

) BHIUIEHHSI HEPO3B A3aHUX paHilIe YACTUH
3arajgpHOl MPOOJIEeMH, KOTPUM MPUCBIIYETHCS 03-
HayeHa CTaTTH,

3) hopMyTIOBAHHS IijIel cTaTTi (MOCTaHOBKA
3aBJIaHHS);

M) BUKJIaJ OCHOBHOTO MaTepiasly JAOCIIIKEHHS
3 MOBHUM OOTPYHTYBAHHSIM OTPHUMAHUX HAYKOBHX
pe3yibTarTis;

K) BUCHOBKH 3 JIAaHOTO AOCITIIKEHHS 1 MepCIeK-
THUBH TOJAJIBIIUX PO3BIIOK Y JAHOMY HAIPSMKY;

1) Jmitepatypa — He Oinbie 15 mxeper;

M) JBa pe3loMeé — MOBOIO CTATTI W aHTJINChH-
Koto oOcsiroMm 1o 800 ApyKOBAaHUX JITEP KOXKHE 3a
Takoro cxemoro: inaexc YK, inimianu ta mpi3Bu-
me aBTopa (aBTOpPIB), Ha3Ba CTATTi, TEKCT pe3o-
Me, KIIIOUOBI CcJI0Ba (HE OUTbIIE IT'SITH) IS aBTOPIB
3 kpain CHJI Ta aHTIIICHKOIO 1 pOCIHCHhKOI0 — 3
IHIIMX KpaiH.

IIpobsaemna crarTs 3aranbHuM obcsiroM 1o 10
CTOPIHOK MICTUTbH MOTJISA aBTOpAa HAa aKTyasbHI
npobiiemu. CTpyKTypa CTaTTi — 3a aBTOPCHKUM
O6axanusM. [Ipu mepeBuIleHHI BKa3aHOTO 00OCITY
HeoOXi/THe TTOTIePeHE MOTOKEHHS 3 PEIaKILIETO.

OraspaoBa craTTa Mae OyTH 3araJibHUM O0Cs-
roMm 1o 12 CTOpPIHOK; CITUCOK JITEpaTypu — HE
oinpie 40 mxepedn.

Jluctu no xKypHany 3aranbHuM obcsarom o 1,5
CTOPIHOK MaloTh Ha MeTi OOrOBOpPEHHS MaTepia-
JiB, BMIIIEHUX y XypHali «lHTerpatuBHa aHTpO-
[IOJIOTIsI» a00 B IHINNX BUOAHHSAX.

Penen3ii 3aranbHuM 00CSITOM 10 2 CTOPIHOK
MICTSTh BIIOMOCTI TIpo HOBI KHIXKU, CD ROM,
BHUCTaBKH, CeMiHapu Ta (ITbMH 3TiTHO 3 TeMaTH-
KOIO JKypHAIy.

3ayBaxXyeMoO: 3arallbHUN 00CSAT MICTUTH YCi elte-
MEHTH IyOutikaii, ToOTO 3aroJIOBHI /aHi, BIAacHE
CTATTIO YM MOBIJOMIIEHHS, TIEPENiK JITepaTypH,
pe3roMe, KIIYOBi ciioBa, Tabmumi (He Oinbire
TPhOX), rpadiunmii Matepian (He OiLIbIIE JTBOX pU-
CYHKIB 200 (pOoTO) TOIIO0, KPIM BIIOMOCTEH MpO aB-
TOpiB. AJjie BiUTbHA IIOIIA OKPEMHUX apKyIliB, Ha
SIKUX BMIIIIEHO HEBEJIMKI TAOJIMIN, PUCYHKHU Ta iH.,
13 3araJbHOTO MIIPAaXyHKY BITyYa€ThCS.

5. TekcT APYKYIOTh Ha CTAHJAPTHOMY MallU-
HONIMCHOMY apKymli (IIMpHHA TOJIB: JIIBOTO, BEPX-
HBOTO Ta HIDKHBOTO MO 2 cM, mpaBoro — 1 cm),
CTOpIHKAa TEKCTY IMOBHHHA MICTUTU HE Oinmpiie 32
PAAKIB IO 64 3HAKU Yy KOKHOMY.

VY CTaTTsAX MOBUHHA BUKOPHUCTOBYBATHCS MiXK-
HapoaHa cuctema oauHulk CI.

Texct 6axaHo apykyBaTu mpudrtom Times
New Roman (Times New Roman Cyr) 14 myHKTiB
4yepe3 MiBTOpa IHTepBAIM U 30epiratu y ¢aitnax
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dopmatie Word 6.0/95 for Windows a6o RTF
(Reach Text Format) — 1e no3BoJisie Oyab-sIKUiA
CYYaCHUU TEKCTOBUM PEAAKTOP.

He cnig iMmopTyBaTH y TEKCT HisIKi 00'€KTHU:
TabmuIl, rpadikv, pUCYHKH TOIIIO.

6. Tabnuii MoXHa CTBOPIOBATH JIMIIIE 3ac00a-
MM TOTO CaMOTO pedaKTopa, KU 3aCTOCOBAHO
1718 Habopy OCHOBHOIO TeKCTY. IX crim ApykyBsa-
TH Ha OKPEMHUX CTOPIHKaX; BOHU NMOBUHHI MaTH
HyMepallilo Ta Ha3By.

7. I'padiuamnii maTepiaia Moxxe OyTH BUKOHAHUM
y mporpamax Ecxel, MS Graph i noganum y ok-
pemMux daiiyiax BiAMOBIIHUX (OPMATIB, & TAKOK Y
dopmatax TIF, CDR a6o WMF. ITpu upomy po3-
JiIbHA 3AATHICTh IITPUXOBUX OpUTiHAMIB (rpadi-
Ku, cxemu) noBuHHa Oyt 300600 dpi B&W, Ha-
niBToHoBuX (pororpadii ta in.) 200-300 dpi
Gray Scale (256 rpanariit ciporo). Illlupuna rpa-
¢iunux opwurinanis — 8,5 ta 17,5 cm.

Pucynku Ta mignucu 10 HUX BUKOHYIOTH OKpe-
MO OJIHE BiJl OJIHOTO; MiJMHUCH O BCIX PUCYHKIB
CTaTTI MOJAI0Th Ha OKpeMoMmy apkyii. Ha 3Bo-
poTHOMY 60111 KOXHOTO PHCYHKA IIPOCTUM OJIiB-
LeM CJIif BKa3aTH HOro HOMEp I Ha3By CTATTi, a
B pa3i HEOOX1IHOCTI MO3HAYUTHU BEepX 1 HU3.

BianmosinHi Micist TaOaUIb 1 PUCYHKIB TOTPIOHO
MO3HAYUTH Ha MOJsAX pykomnucy. Inpopmaris, Ha-
BeJleHAa B TAOJULSX 1 HA PUCYHKaX, HE TTOBHUHHA
nyOtoBaTUCS.

8. Cnucok nitepaTypu 0)OpMIIIOETHCS BiIO-
BigHO 10 ['OCT 7.1-84, a cKOpOYEHHS CIIB 1 CJlO-
BocroiyueHb — BignosigHo g0 JCTY 3582-97 Ta
I'OCT 7.12-93 1 7.11-78.

VY pykonucy mocuiiaHHs Ha JIiTepaTypy Mnoja-
I0Th y KBaJAPATHUX AYXKKaxX 3TiIHO 3 HyMepalli€ro
3a CIHMCKOM Jitepatypu. Jlitepatypa y cnucky
PO3MIIIYETHCS 3TIIHO 3 MOPSAKOM MOCUIIAHb HA HEl
y TEKCTi CTaTTi. SIKIIO HABOAATHCS POOOTH JIMILIE
OJIHOTO aBTOpPa, BOHU PO3MIIIYIOTHCS 32 XPOHOJIO-
TIYHUM MOPSIKOM.

Ha xoxHy po0OOTy B CIIHCKY JiTepaTypu Mae
OyTH MOCHUJIAHHSI B TEKCTI PYKOIIUCY.

9. Penaxiis 3anuirae 3a cob00 MpaBoO percH-
3yBaHHS, pelaKIiiHOT MpaBKU CcTaTel, a TAKOX
BIJIXWJICHHSI Mpallb, SKi HE BiIAMOBIAAIOTH BUMOTaM
penaxmii g0 myOJikariid, 6e3 101aTKOBOTO MOsIC-
HEHHs NpuuuH. Pykomucu aBTOpaMm He moBepTa-
IOThCS.

10. CrartrTi, BiAiciaHi aBTOpaM [JIsi BUIIPABJICH-
H, TIOBUHHI OyTH HOBepHeHi 710 penaxiii He mi3-
HilIe, HIX Yepe3 TpH JHI Ticng ofaepkaHHs. B aB-
TOPCBHKIM KOPEKTYpi IOMyCTUME BUIIPABJICHHS JIH-
1Ie MOMUJIOK Habopy.

11. CratTi Tpeba HajACUIATH 3a aJPECOIO0:

Penakiis sxxypHany «lHTerpaTuBHa aHTPOIOJIO-
risgs», OnaechbKuil JepKaBHUH MEIUUHUN YHIBEpCH-
TeT, BamixoBchkuii npos., 2, Oxeca, 65026, Vk-
paiHa.

12. 3 ycimMa NUTaHHSIMU 1 32 10JIaTKOBOIO 1H-
(dbopmaltiiero ¢ 3BepTaThcs 3a TejaehOHAMU:

+38-(0482) 23-29-63
+38-(0482) 23-49-59
+38-(0482) 21-23-00

Peoaxkuiiina xonezis

THE RULES OF MANUSCRIPT PREPARATION
to the journal “Integrative anthropology”

Editorial Board considers only the articles be-
ing up to the journal thematics and the following
requirements.

1. The article is sent to Editorial Board in two
copyrights with signatures of all authors. It is ac-
companied by the directive to Editorial Board
with a signature of the director and a stamp of the
establishment. The authors of our country have to
give conclusions of experts allowing an open pub-
lication as well as information about the authors
with indication of surname, name and patronym-
ic (in full), scientific rank, working place, post,
address, phone and fax numbers.

It is obligatory to send the computer version of
the article on a disket, a disk CD ROM or 10
Mega ZIP in two copies.

The authors should indicate the name of a chap-
ter to which the article is sent. The main chapters
of the journal are following: “Lectures of Nobel

prize winners”, “Methodology of integrative
processes’, “Onto- and phylogenesis’, “ Genetic
aspects of biology and medicing”’, “ Cloning: medi-
cine, ethics, law”, “Reproduction. M edical, ethic,
and social problems’, “Problems of bioethics”,
“Pathological states and modern technologies’,
“Intellect: problems of formation and develop-
ment”, “ Social and ecological aspects of person’s
existance’, “Person and society”, “Philosophical
problems of gerontology and geriatrics’, “Person
and Universe’, “Life and death: unity and oppo-
sites’, “Discussions’, “Bookshelf”, “Letters to
Editorial Board”.

2. The articles ordered by Editorial Board of
the journal are published first at all.

3. The working languages of the journal are
Ukrainian, Russian, and English.

4. Requirements to the articles depending on
category:
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The material of a research article with gener-
al volume of up to 8 standart pages should be as
following:

a) code UDC;

b) surname and initials of an author (authors),
scientific rate;

¢) the heading of the article;

d) the full name of the establishment where the
article is done;

e) the set of a problem in general and its con-
nection with scientific or practical tasks;

f) analysis of last researches and publications
refering to which the author begins solving of the
problem;

g) enlightening of not solving parts of the gen-
eral problem the article is devoted to;

h) the aims of the article;

i) presentation of the main research informa-
tion with entire grounding of recieved scientific
results;

j) the research conclusions and perspectives of
further work in this branch;

k) literature — no more than 15 references.

I) 2 abstracts in article's and English languag-
es (volume up to 800 printed letters) according to
the following scheme: code UDC, initials and au-
thor’s surname, the heading of the article, ab-
stract’s text, key words (no more than 5).

Problem article (general volume is up to 10 pag-
es) shows the author’s point of view to the actual
problems. Structure of the article is as the author
thinks the best. If the volume is more, it is neces-
sary to submit it to Editorial Board’s approval.

Review article should be with general volume
up to 12 pages. References are no more than 40
items.

Letters (general volume is up to 1.5 standart
pages) discuss the material published in “Integra-
tive Anthropology” or other issues.

Reviews (general volume is up to 2 standart
pages) present an information about new books,
CD-ROM, exhibitions and films in interest of the
journal.

Notes: general volume contains all the publica-
tion elements, i.e. headings, an article or a mes-
sage, references, abstracts, key words, tables (no
more than three), graphical data (no more than 2
drawings or fotos), except the information about
authors. The papers containing pictures, tables
and so on are expelled from general counting.

5. Text is printed on a standart paper of A4 for-
mat (width of fields: from the left, above and be-
low — 2 cm, from the right — 1 cm), a page
should contain no more than 32 lines with 64 signs
in each.

The Sl (System International) should be used in
the articles.

Text should be sent in Times New Roman
(Times New Roman Cyr), 14 items, 1.5-spacing
throughout the text and saved in files of such for-
mats as Word 6.0/95 for Windows and RTF
(Reach Text Format).

Y ou should not import any tables, drawings,
and pictures in the text.

6. Tables can be created by means of that text-
processor which is used for the basic text type-set-
ting. They should be on a separate page with its
legend doubled-spaced above the table.

7. Grafical data can be sent in such programms
as Exel, MS Graph and given in the separate files
of the proper formats, and also in such formats as
TIF, CDR, or WMF. Resolution for drawing orig-
inals must be 300-600 dpi B&W, for foto originals
— 200-300 dpi Grey Scale (256 gradations of gray).
Width of graphical originals — 8.5 and 17.5 cm.

Pictures and their legends are done separately
from one another. All the picture legends are giv-
en on a separate paper. You should mark the
heading and the number of the article with a pen-
cil on the back side of every picture, if it is neces-
sary, you should mark top and bottom.

Y ou should mark the proper places for pictures
and tables on fields of the manuscript. The infor-
mation presented in tables and pictures cannot be
dublicated.

References are given in square brackets ac-
cording to the literature list numeration. Litera-
turein alist should be composed according to the
reference order in the article. If the articles are of
the same author, they should be presented in a
chronological order.

It should be reference on each work in a refer-
ence list.

8. Editorial Board has the right to review, cor-
rect and refuse those articles which don’t meet
Editorial Board requirements without explaining
the grounds. M anuscripts are not returned back.

9. The articles sent to the authors for correct-
ing should be returned back until three days after
the receipt. There can be allowed only mistakes
in a type-setting in an author’s proof-reading.

10. Y ou should send the articles to the follow-
ing address:

Editorial committee of the journal “Integrative
Anthropology”, The Odessa state medical univer-
sity, 2 Valihovsky lane, Odessa, 65026, Ukraine.

11. For any questions and supplementary infor-
mation you can apply by following telephone num-
bers:

+38-(0482) 23-29-63
+38-(0482) 23-49-59
+38-(0482) 21-23-00

Editorial Board
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OCHOBHI PYBEPUKH ’KYPHAJIY

THTEFPATI/IBHA
ﬁHTPOHOJIOFI;[

Jlexuii HobemiBchKUX JaypeaTiB
MeTomo0ris IHTErpaTUBHUX MTPOILIECIB
OnTo- 1 (imorenes

'eHeTnuH1 acekT 010JI0T1l Ta MEAULIMHHI
KnonyBaHHS: MeauIIMHA, €TUKA, TTPABO

Penpoayxirisi. MeanyHi, eTUYHI Ta COIlaIbHI
pooJIeMU

[TpoGmemu GioeTukm
ITaTomoriyHil cTaHu 1 Cy4acH1 TEXHOJIOTI1
[nTenmexT: mpobiaemu popMyBaHHS Ta PO3BUTKY

Cor1rianbHi Ta €KOJIOTIYHI ACHEKTH ICHYBAHHS
TIOUHU

JIroguHa 1 CyCuTbCTBO

diocodchki MpobdIeMu TepOHTOIOTI Ta TepiaTpil
JTronuna 1 BeecBit

JKuTTS 1 CMEPTh: €HICTh Ta MPOTUPIUUS

Huckycii

KuwmxkoBa nmouis

JIuctu B peakiiiro








